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MONEY AND PRICES IN SWEDEN 1732-1972%

Lars Jonung

University of Lund, Lund, Sweden

Abstract

This article examines the relationship between the money stock and the price
lovel in Sweden during the period 17321972, using & quantity theory framework.
Consistent time series on money and prices are constructed which have previously
not been used for an investigation of this kind. In spite of a strong quantity theory
tradition in Swedish monetary development, little empirical work has been pur-
sued adopting a quantity theory approach.! The article contains (1) a concise
review of Swedish monetary history, (2) an investigation of the secular growth
Ppatterns in money and prices for periods selected on the basis of monetary arrange-
ments, years of secular inflations and deflations and years of war activity, (3) a
study of the long-run and short-run relationships between money and prices using
regression and correlogram techniques and (4) a look at the line of causation
between the money stock and the price level, Throughout the article a collection
of data on money and prices is used that is unique in terms of the length of time
covered and in its consistency. As far as we know, similar series are not available
for any other country for this length of time and of this quality.2

1. Framework of the Study

The modern quantity theory of money constitutes the framework for this
article.® In expression (1) the quantity equation is given in its income version,
where M denotes the money stock, ¥ the velocity, P the price level and y
national income expressed in constant prices (“real income”). Stating (1) in
terms of growth rates, expression (2) is obtained where A represents per-
centage changes:

M-V=Py (1)
AM+AV =AP+Ay. 2)

* The author wishes to thank G. Ahlstrém and L. J drberg, Department of Economic
History, for helpful comments concerning Swedish monetary and price history, B. Gull-
berg, Department of Statistics, for statistical guidance; all at the University of Lund, and
M. Jern, Lund University Computer Center, for the computer-drawn chart.

I A few exceptions should be noted: Cassel (1904) and (1917); a discussion of the explana-
tory power of the quantity theory is found in works of economic historians, notably
Heckscher (1949), Jérberg (1972) and Ahlstrém (1974).

® The data sources are described in the Appendix,

8 A presentation of the modern quantity theory view of the relationship between money
and prices is found in Friedman (1969).
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According to the quantity theory, movements in money and prices are closely
associated, where the causal link runs from the money stock to the price level.
The relationship between these two variables, however, is not viewed as a
proportional one. Rather, in terms of the quantity equation, the impact of a
change in the money stock or more precisely of changes in its growth rate will
initially be registered as affecting real output and velocity as well as prices.
The exact path of adjustment of the economy to short-run monetary distur-
bances is not explicitly stated. It is made dependent on, among other things,
expectations of future changes in the price level and on the degree of regsource
utilization. In the long run, however, effects on real output and velocity are
postulated to disappear. Consequently, in the secular perspective, the price
level is expected to reflect the secular behavior of the money stock—after
taking the growth in real output into account. For the long run, expression
(2) may thus be reduced to (3) to bring out the quantity theory view.

AP =AM —Ay. 3)

The modern quantity theory approach, which is based mainly on empirical stud-
ies of U.8. monetary developments, has lately been extended to the case of an
open economy. This extension has resulted in a revival of the purchasing power
parity theory—a theory initially set forth by Cassel (1918). In short, the theory
suggests a long-run association—given fixed exchange rates—between the
domestic price level and the domestic money stock of a country strongly
engaged in international trade and the price levels and the money stocks of its
trading partners. Consequently, for a small open economy adhering to fixed
exchange rates, domestic prices and monetary aggregates are postulated to be
heavily influenced by international monetary and price developments.

In the following we focus on the covariation between money and prices.
We do this for two reasons: (¢) most important, the relationship between these
two variables has a central position in the quantity theory, (b) we have com-
paratively good data on money and prices for the entire period 1732-1972,
but none on velocity and real output for most of the years in this time span.

2. A Review of Swedish Monetary History, 17321972

Our currency history until 1830 is indeed an
almost uninterrupted succession of debage-
ments and bankrupteies. (K. Wicksell, p. 45
in Lectures 1I),

The Bank of Sweden (Riksbank)—often claimed to be the world’s oldest
operating central bank—plays the main role in Sweden’s monetary history.
The bank was established in 1668 as Riksens Stinders Bank, i.e. as the bark of

! On this point see e.g. Schwartz (1973).
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the Riksdag. The main goal of the Bank in subsequent years was to prevent
its debt instruments from circulating as bank notes and to make copper coing
or copper plates the dominant means of payment in order to maintain the
copper standard.! In the long run, however, this effort proved to be in vain,
as the sheer size and weight of the copper coins made them extremely cumber-
some for use as the means of payment.2 The public’s attempts to find less
resource-consuming ways of settling transactions caused a gradual transforma-
tion of a certain type of deposit certificates, so-called transfer notes {transport-
sedlar), into bank notes. In the late 1720’s and the 17 30°s, bank notes of larger
denominations were substituted for copper coins. As there exist no statistics
on the volume of copper coins held by the public, it is impossible to estimate
the actual increase in the nominal money stock during the 1730’s and early
1740’s. Some authors suggest that the “true” money stock during this period
was practically stable or grew at a much slower rate than indicated by the
money stock datea available to us.3

The Riksdag of 1788-1739 brought a change in political power that eventually
had an immense impact on Swedish monetary policy. Beginning in 1739, the
Bank reversed its previously restrictive lending policy and initiated a monetary
expansion that continued until the early 1760%s. Sweden’s war with Russia
(1741-1743) caused substantial increases in the money stock, since the war
effort was financed mainly through government borrowing from the Bank.
The strong rise in the volume of notes during this war forced the Bank to make
its note issue inconvertible. Sweden thus left the copper standard in 1745 for a
paper standard that was to last until 1775,

The period 1745-1755 saw an expansion in the money stock mainly due to
two factors: the extension of loans for mercantile projects and the continuing
elimination of copper coins from circulation. Beginning in 1743, bank notes of
smaller denominations were issued that took the place of metallic coins. Be-
tween 1747 and 1755, the volume of notes of higher denominations was practi-
cally constant, while the amount of smaller denominations trebled reaching
almost the same volume as the larger notes. However, the growth of the price
level in this period closely parallelled that of the volume of larger notes.

The budget deficits that arose in connection with Sweden’s engagement in
the Seven Years’ War were financed by large Bank lending. The money stock,
prices and the exchange rate rose rapidly between 1756 and 1763. As a re-
sponse to the inflation, a deflationary monetary policy was launched in 1762—
63. The authorities wanted to establish—through a gradual reduction of the
note issue—a return to an exchange rate parity of 86 marks to the K. amburg

A strong copper mining pressurs group was the main supporter of the copper standard.
Montgomery compares this situation with the silver issue in the U.S; Montgomery (1920),
p. 2. ,

* B.g. large transactions with copper plates required horse-drawn carriages or similar
methods of transportation.

8 See Heckscher (1949), p. 746 and Montgomery (1920), p. 8.
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Banco, which was viewed as the normal rate. The rate had risen to above 70
marks during the war.!

A strong decline in the money stock was accompanied by an even sharper
reduction in the price level in 1764-1768 (see Table 3 below). This pattern is
explained by the actions of the public. After some time, the public guessed or
was informed about the aim of the Bank. Consequently, a large amount of
hoarding of Bank notes took place in anticipation of a return to the pre-war
exchange rate parity, contributing to the fall in the price level, i.e. velocity
declined.

The depression that hit Swedish economic activity as a result of the contrac-
tionary monetary policy was the major cause of the end to the deflationary

-experiment. A return to a metallic standard became the goal of the Bank. In
1776, a currency conversion (realisation) was instituted, i.e. bank notes were
depreciated and made exchangeable into silver at 50 per cent of their initial
silver value. This meant a return to a fixed exchange rate of 72 marks to the
Hamburg Banco. Furthermore a new currency unit, the riksdaler, was intro-
duced.

The war with Russia during 1788-1790 resulted in the adoption of a paper
standard. The King attempted to finance the war by borrowing from the Bank.
The Bank, however, was reluctant. Under these circumstances the National
Debt Office (Riksgéldskontoret), which was in charge of the finances of the
State, began to issue interest-bearing credit notes (kreditsedlar) in 1789. (The
interest payment was eliminated two years later.) This note issue, which ex-
panded rapidly as a reflection of budget deficits, was denominated in riksdaler,
i.e. in the same unit of account as the Bank notes. However, riksdaler riksgdlds.
the means of payment of the National Debt Office, soon became inconvertible
into silver, while riksdaler banco, the means of payment of the Bank, remained
redeemable in silver. Thus Sweden had two kinds of money circulating side
by side. However, the National Debt notes soon began to replace Bank notes
and a premium on riksdaler banco developed. A paper standard was de facto
introduced when the credit notes began to be issued. The National Debt Office
notes completely dominated the composition of the money supply in the 1790’s.2
A new currency conversion took place in 1803 establishing a silver standard,
which, however, turned out to be short-lived. The war with Russia which
began in 1808 resulted in large budget deficits financed by an expansion in the
note issue, forcing Sweden to accept a paper standard in 1809.

From a monetary viewpoint the rest of the 19th century is rather uninter-

* An intense debate on monetary issues took place in the 1750’s and 1760’s—the Swedish
bullionist controversy—see Eagley (1971) and Heckscher (1949).

2 The co-existence of two forms of currencies, where one carries a premium, complicates
the calculation of the proper money stock. This problem is dealt with in the Appendix.
Furthermore, some questions arise concernings the price data for 1789-1803. Were they
given in riksdaler riksgdlds or in riksdaler banco? This problem is discussed at great length
by Alstrém. He concludes that the prices were given in riksgdlds very shortly after the
introduction of these notes. Ahlstrém (1972) and (1974).
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esting as compared with the 18th century. The silver standard was established

anew in 1834. About 40 years later, in 1873, Sweden adopted the gold standard.

The Swedish banking industry experienced far-reaching structural changes in
the 19th century. In the early 1830’s, the first Swedish commercial banks were

founded, financing their lending by note issues. From the middle of the 1860’s,

commercial banking grew at a rapid rate up until the turn of the century.!

A de facto paper standard was established at the outbreak of World War I.
An exceedingly strong monetary expansion occurred between 1914 and 1920.2
The political authorities eventually decided on a return to the gold standard at
the pre-war parity. To achieve this, the money stock was reduced sharply
from 1920 to 1924 (see Table 3 below). Prices fell rapidly and the Swedish
economy suffered an extremely severe depression. In 1924 the gold standard
was reestablished. Seven years later, at the beginning of the depression of the
1930’s, Sweden again left the gold standard to enter a new monetary experi-
ment—*managed money”’—based on a paper standard. The explicitly stated
goal of the monetary authorities was to stabilize the internal purchasing power
of the krona through monetary measures.® For this purpose the Riksbank
started to collect and publish a consumer price index to be used as a guide for
its policy. The experiment was ended in 1933 when the krona was fixed to the
British pound. During World War II a de facto paper standard was introduced.
Since the war and prior to the early 1970’s, Sweden adhered to a fixed ex-
change rate regime of the type which is standard among West European
countries in the post-war period.*

3. Secular Changes in Money and Prices

The secular movements in the money stock and the price level from 1732 to
1972 show a close association.® Actually we cannot find any longer period of
time where money and prices have moved in opposite directions.® There is a
tendency for money to grow at a faster rate than prices—see Tables 1-4. The
observed divergencies in the growth rates should, according to the quantity

! There was a sharp rise in the money stock during 1865-1870, reflecting the growth of
commercial bank deposits—specifically the deposit-creating activity of Stockholms
Enskilda Bank. These deposits were attracted to the commercial banks ¢.a. from private
bankers and private persons who had previously borrowed directly from the public.

* During the war and the years immediately following, a lively exchange of views on
monetary questions took place with the participation of e.g. Cassel, Heckscher and Wick-
sell; see Hkonomisk Tidskrift, 1914-1924. The debate was to some extent reminiscent of
the controversy following the inflation (1756~1763) during the Seven Years’ War. Specifi-
cally, in both instances, the question of a return to a pre-war parity was of central inberest.
® An account of this policy is given by one of its proponents in Lindahl (1934).

¢ A detailed description of Swedish monetary history during 1871-1971 is given in J onung
(forthcoming).

® These movements are exhibited in a longer version of this article available from the
author.

¢ Perhaps with the exceéption of the pattern of the late 1860’s. This is explained, however,
by reference to structural changes in the banking sector.
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Table 1. Rates of change in money stock (M), velocity (V), the price level (P),
real income (y) and the ratio of money per unit of real income (M [y) for selected
periods, 1871-1972

Annual average growth rates in per cent per year

Rate of change in

(1) (2) (3) (4) ()

Period M 12 P y M|y
1871-1972 6.1 —-0.8 2.1 3.2 2.9
1871-1914 6.0 —-2.8 0.5 2.8 3.2
1914-1924 7.9 -1.3 5.8 1.2 6.7
19141945 3.6 1.3 14 3.6 0.1
1945-1972 7.5 0.7 4.3 4.0 3.5

Sources: See Appendix.

Comments: The growth rate for a given period is computed as the difference of the natural
logarithms of the terminal and initial values in the series, divided by the number of years
in the period. This method is also used to compute Tables 2, 3 and 4.

equation, be associated with changes in either velocity or real output. Reliable
data on real output and thus on velocity are unfortunately not available
prior to the second half of the 19th century, so that we have no direct evidence
of the relative role of real output growth and velocity changes for these years.

However, the behavior of velocity and real output between 1871-1972, shown
in Table 1, may throw some light on this problem. According to this table,
velocity exhibits the smallest average rate of change of all variables in the
quantity equation, as expressed in growth rates—compare the information in
Table 1 with expression (2). The expansion of the money stock has been
accompanied by both a rising price level and growing real income. Movements
in velocity have, in the long run, been relatively insignificant and have thus
contributed little to the divergencies in the growth rate of money and prices.
Real output, however, turns out to have expanded at a fairly high and con-
stant rate. If the growth rate of the price level is compared with the difference
in the secular expansion of the money stock and of real output or with the
movements in the money/output ratio, we obtain a picture for 1871-1972
very close to that suggested by the quantity approach as formulated in expres-
sion (3).

When examining the long-run association between money and prices during
the period 1732-1870, it seems safe to conclude that the rate of economic
growth in this period was smaller than during the years 1871-1972. Thus,
movements in the output variable are probably of less importance in accounting
for the difference in the growth rates in the money stock and the price level.
This divergence, taking the form of a faster growth rate for money than for
prices, is probably due to several developments. The rapid increase in the
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Table 2. Rates of change in the price level (P), the money stock (M) and real in-
come (y) for periods of monetary arrangements, 1732-1972

Annual average growth rates in per cent per year

Rate of change in

Monetary arrangements Period P M Yy
Copper standard 1732-1745 2.4 12.0

Paper standard 1745-17175 2.2 6.1

Silver standard 1776-1788 0.8 2.9

Paper standard 1789-1803 4.2 4.4

Silver standard 1803-1809 9.8 19.6

Paper standard 1809-1834 0.1 0.5

Silver standard 1834-1873 1.0 16.1

Gold standard 1873-1914 0.2 5.2 2.6
Paper standard 1914-1924 5.3 7.9 1.2
Gold standard 1924-1931 —1.4 —-0.5 2.8
Paper standard 1931-1938 -2.3 -0.2 -1.3
Pound standard 1933-1939 1.9 4.9 6.3
Paper standard 1939-1945 5.4 8.2 3.0
Dollar-gold standard 1946-1972 4.3 7.5 4.0
All years 1732-1972 2.1 5.2 L7

Sources: See Appendix.
Comments: See comments to Table 1.

money stock during the early part of this period (1732-1755) is—as we have
previously argued—to a large extent fictitious, as much of the increase in the
note issue served to replace copper coins that were taken out of circulation,

Furthermore, Sweden went from an agrarian economy to an industrial state
between 1732 and 1972. It may safely be assumed that the more rapid increase
of the money stock relative to that of prices is partially due to the spreading
use of money. In particular, the growth of Swedish commercial banking and
thus of bank deposits from the middle of the 19th century to the turn of the
century contributed strongly to the rapid monetary expansion relative to the
growth in the price level at this time. Thus, several developments on the
supply side may explain the differences in the growth patterns of money and
prices. Bub the influence of these factors is not so strong as to obscure the
close secular covariation between money and prices.!

It is of interest to look further at the secular behavior of money and prices
to see if there are any differences in the growth patterns during various epi-
sodes of Swedish monetary history. For this purpose, the time-span 1782-1972
is divided according to three classifications: (i) periods of monetary arrange-

1 For the period 1871-1972 the data on money and prices are more accurate than the
statistics covering 1782-1870. Thus, greater reliance should be given to the 1871-1972
observations—on this point see the Appendix,
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Table 3. Rates of change in the price level (P), the money stock (M) and real in-
come (y) for periods of secular inflation and deflation, 1740-1972

Annual average growth rates in per cent per year

Period P M Y
Inflation 1740-1764 4.4 8.7
Deflation 1764-1768 —-13.5 — 6.6
Inflation 1768-1818 4.0 4.3
Deflation 1818-1844 —-0.2 —-0.8
Inflation 1844-1874 1.6 6.7
Deflation 18741896 -1.1 3.3 2.2
Inflation 1896-1920 5.2 10.0 2.9
Deflation 1920-1933 —4.5 —~2.5 1.2
Inflation 1933-1972 4.0 7.1 4.3
All years 1740-1972 2.1 4.8 1.8

Sources: See Appendix.
Comments: See comments to Table 1.

ments, (ii) periods of secular inflations and deflations and (iii) periods of war
activity.

(i) Monetary Arrangements

Judging from the review of Swedish monetary history, the currency stan-
dard of the Swedish monetary system has changed several times during the
last 240 years. Swedish monetary history is, in short, the story of a long series
of attempts to stabilize the price of foreign exchange—see Table 2. The out-
break of war or the financing of war expenditures through money creation has,
as a rule, forced the abandonement of the fixed rate. The sole exception hag
been the onset of the depression in the early 1930’. Judging from Table 2,
movements in money and prices appear to have followed each other fairly
independently of the various monetary arrangements.

(ii) Periods of Secular Inflations and Deflations

The close association between the money stock and the price level is striking
when their growth rates are compared during periods of secular inflations and
deflations as shown in Table 8. Falling prices are accompanied by a decline
in the nominal money stock for all periods and vice-versa. The exception is
the deflation in 1874-1896 when the money stock was rising due to the growth
of commercial banking. In periods of inflation money rose faster than prices,
according to Table 3. On the other hand, in the two intervals with the highest
rate of deflation, 1764-1768 and 1920-1933, the price level fell more rapidly
than the money stock. The fall in velocity that generally occurs during a pro-
nounced deflationary development explains this pattern.

4764815 ' Scand. J. of Economics 1976
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Table 4. Rates of change in the price level (P), the money stock (M ) and real in-
come (y) for selected periods of war activity, 17401972

Annual average growth rates in per cent per year

War Period P M Y
With Russia 17411743 2.9 19.7
Seven Years’
War 1756-1763 7.1 14.5
‘With Russia 1780-1790 4.1 7.8
The Finnish—

Russian War
and the Napo-

leonic Wars 1808-1812 11.6 14.7
Crimean War 1853-1856 7.5 9.7
World War I 1914-1918 16.8 18.6 —-0.5
World War IT 1939-1945 5.0 8.4 3.3
All years 1740-1972 2.1 4.8

Sources: See Appendix.

Comments: See comments to Table 1. The year preceding the outbreak of war is taken as
the initial value in the above computations. This procedure is used in order to bring out
the strong expansion in the money stock that generally ocourred during the first year of
war activity.

(iii) Periods of War Activity
We find a strong covariation in money and prices during periods of war acti-
vity. The money stock and the price level expanded substantially during the
war years as shown in Table 4. The primary cause of this rapid monetary
growth was the government’s attempts to obtain real resources for the mobiliza-
tion effort by borrowing from the Bank of Sweden. Tn this way budget deficits
were financed through money creation. But an influence from world markets
should also be noted. During periods when Sweden’s main trading partners
were actively involved in wars (e.g. during the Napoleonic Wars, the Crimean
War and the two World Wars) rising export and import prices influenced
domestic monetary and price developments. Furthermore, the reduction in the
supply of goods due to diminishing imports and to reallocations of productive
capacity from civilian to military purposes affected the price level. However,
these effects seem to be secondary as compared with the influence on prices
stemming from the monetary sector. o

To sum up, we find a strong covariation between secular movements in
money and prices. This association holds in a large number of episodes in
Swedish monetary history, in particular during periods of war activity, When
Sweden or its trading partners have been engaged in wars, the data in Tables
2~4 show higher growth rates than normal for money and prices, i.e. rates above
those for the entire period 1732-1972 and also a closer than average associa-
tion between money and prices.
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4. Money and Prices—Some Statistical Results

In the following, some attempts are made to examine the covariation be-
tween money and prices using correlation and regression techniques.

(i) The Long Run

The terms “short run’ and “long run” have been used previously but we have
not given them a more precise meaning. One method of defining these con-
cepts operationally and in the context of the quantity theory approach will
be described here. According to this approach, the relationship between
money and prices is stronger in the long run than in the short run. Eventually
the economy adjusts to monetary disturbances predominantly through price
level changes. In the short run, however, monetary disturbances affect velocity
and real output as well as the price level. We will therefore relate changes in
the money stock to changes in the price level, using the latter as the dependent
variable, and compute the changes over a continually increasing time interval,
Then, by analyzing the behavior of the R? values, we may decide on the
approximate length of the short run and the long run.

The following three equations are estimated in this way, where A denotes
the percentage change in the variable in question over the time interval con-
sidered:

(I) AP =a+bAM
(II) AP =a+bA(M]y)
(III) AP =a+bAM +cAy

Percentage changes are used in order to eliminate the strong trend element in
the variables. Regressions of the three equations above, where the variables
are expressed in levels or even first differences tend to give rise to very high
R? values.

The form in which the equations are expressed does not allow any lagged
influence running from past changes in the money stock to the price level.
It is assumed that the variations in the money stock show up in synchronous
fluctuations in the price level. By increasing the number of years on which
the percentage changes are based, we may obtain information about the time
it takes for the price level to adjust to changes in the money stock by following
the behavior of the 2.

Chart 1 summarizes the results using regression equation (I). As seen from
this chart the R? values initially increase rather rapidly as the number of
years used to compute the percentage changes grows. The maximum is reached
between five and ten years. From then on the values appear to diminish
slightly with the number of years. The behavior of the R? values lends some
support to the proposition that there is a stronger long-run than short-run
relationship between money and prices, if we consider the “long run” to refer
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R? values
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Chart 1. B? values estimated for eq. (I), where the percentage changes are based on a
continuously inereasing number of years—irom one to twenty years—for three periods:
1732-1870, lower line, 1732-1972, middle line, and 1871-1972, upper line.

to a period of between 5 and 10 years. For periods longer than that, judging
from Chart 1, the relationship between the money stock and the price level
tends to become weaker. Furthermore, as seen from Chart 1, the R? values
for the 1871-1972 period are much higher than for the years 1732-1870.
The general shape of the E? curves from these periods appears, at any rate,
to be quite similar. .

The time patterns of the R? values are rather similar for all three forms of
the test equations. The inclusion of the output variable does not appear to
alter significantly the picture conveyed by the regression equation involving
only money and prices, equation (I). However, for the very long run, i.e. 10
to 20 years, percentage changes for the R? values of equation (III) tend to be
higher than for those of the two other regressions.!

On the basis of the information drawn from Chart 1, equations (1)—(1II) are
used for regressions based on 5-year percentage changes in order to bring
out the secular relationship between money, prices and real income. These
regression results, not reported here, show that the regression coefficient
of the money stock is significant for all periods and for all equations. The size
of the regression coefficient varies substantially, however, between the periods.
The addition of real income in equations (IT) and (III) does not appear to
change the regressions to any substantial extent. When real income enters as
an independent variable in equation (III), its regression coefficient actually

1 These results, not reported here, are available from the author on request.

Seand. J. of Hconomics 1976




Money and prices in Sweden, 1732-1972 51

Table 5. Correlation coefficients between yearly percentage changes in the money
stock and the price level

Selected periods, 1732-1972. Money leading prices from +4 to —4 years. Highest positive
values are italicized for every period :

Period +4 +38 +2 +1 0 -1 -2 -3 —4

1732-1972 002 122 172 273 415 272 143 —.002 .100
1732-1870 076  .198 162 166 276 106 .008 —.093 -.099
1871-1972 —.136 —.016 .206 .506° .708 .603 431 181 —.095
1776-1834 .201 272,097 100 526 107 163 —.061 —.082
1834-1870 ~.368 -.122  .207 394 166 -—-0.12 —.321 -—-.161 095
1871-1914 099 064 045 420 .659 .318 2156 —-.075 —.259
1914-1924 —.778 —.403 208  .661 933 807 403 009 —.552
1924-1938 .382 186  .101 297 344  .388 688 579 478
1952-1972 .136 430 128 —.214 —.204 296 461 182 —.527

Sources: See Appendix.

turns out to be insignificant in most periods. Thus, we are tempted to conclude
on the basis of these results that there is a secular relationship between money
and prices, which does not necessarily have to include real income.

(ii) The Short Run

The correlogram technique is a straightforward approach for bringing out the
short-run association between money and prices. Table 5 shows the simple
correlation coefficients for yearly percentage changes in the money stock
and the price level for selected periods, where changes in money are leading
changes in prices from +4 to —4 years. Most of the correlograms in this
table show a peak for simultaneous observations, i.e. the highest correlation
between money and prices is obtained without introducing any leads or lags.
However, there are considerable differences between the periods in Table 5
in terms of the size of the correlation coefficients and of the general shape of
the correlograms. The strong inflation and subsequent deflation during 1914
1924 give rise to a very pronounced pattern. The post-war period, 1952-1972,
exhibits a double-peaked correlogram, where concomitant changes in money
and prices are actually negatively correlated. This picture, which is markedly
different from those of the other periods except for the interwar years, finds a
plausible explanation in the policy implemented by the Riksbank in the
1950°s and 1960’s. This monetary policy gave rise to countercyclical fluctua-
tions in the growth rate of the money stock, as the authorities sharply decreased
the growth in monetary aggregates in periods of booms and strongly expanded
monetary aggregates during recessions. Since the price level has moved pro-
cyclically and the money stock has exhibited a countercyclical pattern, we
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get a negative correlation between simultaneous changes in the money stock
and in the price level .

Another way ‘to describe statistically the short-run relationship between
money and prices is to postulate that the price level depends on the current
value of the money stock and on lagged values, i.e. the price level adjusts
gradually to changes in the money stock in the short run. This is a proposi-
tion that finds ample support in existing empirical work, Several equations
were' estimated through step-wise regressions where changes in prices were
related to simultaneous and lagged changes in the money stock as explanatory
variables. The estimations of these equations—not reported here—suggest,
in brief, the existence of a short-run relationship between money and prices,
where the sign and the size of the lagged money stock variables change
considerably between the periods for which the regressions were estimated.
We should expect such a result from the patterns of the correlation coefficients
in Table 5.

Furthermore, if the annual percentage changes in money and prices are
compared, we find in most instances that the fluctuations in the two variables
show a similar pattern. In particular, large changes in the two variables are
closely associated. However, the rate-of-change series do move in opposite
directions in several periods. Thus, we may conclude that the short-run associa-
tion between money and prices is not as close as the long-run covariation,

5. The Causal Link between Money and Prices

So far we have established the existence of a tairly strong secular covariation
between the money stock and the price level and a comparatively weaker short-
run association. After concluding this, the next step is to approach questions
concerning causality between money and prices. In short, two views are of
major interest. The first postulates a causal link running from money to
prices. This is the hypothesis associated with the quantity theory.2 The
second position suggests the reverse causal relationship. Statistical tests in
the form presented above, however, are not able to discriminate between
these two propositions.

Other methods for investigating the line of causation are available, however.,
Specitically, a study of the monetary-historical evidence may provide informa.-
tion on the motives, conceptions and ideas that have guided the monetary
authorities, and in this way contribute to an understanding of the factors that
have influenced monetary policy and thus the time path of the money stock.
Such an inquiry has to focus on the hehavior of the Biksbank and the money

* This timing pattern is further discussed in J. onung (1974b). See also the following discus-
sion.

* The quantity theory approach recognizes a possible influence from prices to money, but
assumes that this is of a small magnitude compared with the influence running from money
to prices.
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supply process. The Bank was the major producer of money until the later
part of the 19th century. Its actions thus had a direct effect on the money
stock that can be analyzed simply by looking at its balance sheets. In the
same way, developments that have influenced the money stock, such ag the
inflow or outflow of specie or the extension of loans, can be followed. The
factors that have contributed to the growth in the money stock from the 1870°s
and onwards are readily examined by studying the proximate determinants of
the Swedish money stock, i.e. the determination of changes in the amount of
money is viewed as the joint outcome of decisions taken by the monetary
authorities, the banking system and the public, where the monetary authori-
ties .are assumed to influence the volume of base money, the banking system
the desired reserve-deposit ratio and the public the desired currency-money
ratio.!

A computation of the relative contributions that the three proximate deter-
minants have made to the long-run growth of the Swedish money stock shows
that the monetary base or high-powered money has made the predominant
contribution for all intervals with the exception of the 1930°s.2 This means
that we can concentrate in the following on the behavior of the Riksbank for
the entire period 1732-19728, ignoring the actions of the public and the banking
system. If there exists a predominant influence running from prices to money,
this must have had an effect on the volume of bage money.

It is proper to divide a discussion of the Riksbank’s role in determining the
money stock into two sections—one dealing with the case of a paper standard,
the other with the case of a metallic standard. These two cases have corre-
sponded very closely with monetary regimes of flexible and fixed exchange
rates, respectively.

(i) Paper Standards—Flexible Bxchange Rates

We argue here that the historical record shows that in periods of paper stan-
dards, the monetary authorities have determined the time path of the money
stock and, as a consequence of this, the growth of the price level. This has
occurred as the outcome of central bank lending, in particular to the govern-
ment to finance budget deficits, or as the result of a deliberate monetary policy.
There is ample evidence in Swedish monetary history that the Bank has been
forced to increase the volume of base money in periods of war activity, which
eventually caused a rise in the price level. The major cause for the high average
rate of inflation during wars is thus found in the expansion of the money
stock. Other factors are at work, too, bub their influence is secondary.

The paper standard is associated not only with the strongest inflations that
Sweden hag experienced but also with the two strongest deflations, namely

1 A presentation of this approach is found in Cagan (1965), .
2 On this point see Jonung (1974a) and for a more detailed account Jonung (fortheoming).
3-With the exception of the National Debt notes in 1789-1803.
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those of 1764-68 and of 1920-1924. (See Table 3.) In these instances, the
authorities had explicitly decided to reduce the money stock. It is difficult to
regard the accompanying fall in the price level as the result of changes in any
variable other than the money stock.

To sum up, in periods of paper standards — flexible exchange rates, the
monetary authorities have had a large degree of control over the money stock.
This control has been used in several instances to accomplish monetary changes
that have determined variations in the price level. For this form of monetary
arrangement the historical record suggests an essentially unidirectional influ-
ence running from money to prices, both in the long run and the short run.
The large changes in the money stock and the price level under paper standards —
flexible exchange rates seem to bring out strongly a quantity theory relation-
ship between money and prices.

(i) Fized Bxchange Rates
Under regimes of fixed exchange rates or what has generally amounted to the
same thing, with a metallic standard, foreign developments have strongly
influenced the long-run growth of the Swedish money stock and the Swedish
price level. This is seen by comparing the secular movements in the domestic
price level with those of Sweden’s major trading partners under periods of
fixed rates. Periods of secular inflation and deflation from 1790 to 1934 as
shown by Schwartz for Great Britain, the United States, Germany and France
coincide to large extent with the secular changes in the Swedish price level as
displayyed in Table 3. The covariation is most pronounced during the classical
gold standard in Swedish monetary history, i.e. during the deflation of 1874~
1896 and the inflation following from then on.? Furthermore, the trend rate
of inflation in Sweden in the post-war period is strongly related to the secular
inflation in the world economy during the 1950’s and 1960’s. Thus, the empiri-
cal picture is consistent with the view that the secular time path of money
and prices in Sweden has followed long-run international monetary and price
level developments under periods of fixed exchange rates. To sum up, when
fixed exchange rates are maintained in a small open economy such as the
Swedish one, the secular determination of the domestic price level and the
domestic money stock is the result of international influences.?

In the long run, under fixed exchange rates, the monetary authorities have
not had the ability to determine domestic monetary growth. Consequently
there is no room for monetary policy under such a monetary arrangement.

1 See Table 5 in Schwartz (1973).

% Cassel (1904) relates these price level movements to changes in the world demand and
world supply of gold.

8 This argument rests basically on the purchasing power parity theory as a long-run pro-
position. As the Swedish price level has followed the secular growth of the prices in those
countries with which Sweden has been linked through the fixed rate, the Swedish money
stock has grown at the same rate as the money supplies of these countries after taking
differences in velocity and output changes into account.
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However, in the post-war period the Riksbank has actually implemented a
discreationary short-run monetary policy while upholding fixed rates.! In
this way the Riksbank has exercised a considerable short-run influence over
the domestic money stock. As previously argued, the countercyclical pattern
in the growth rate of the Swedish money stock in the post-war period is due
to the actions of the Bank.? See Table 5. We expect this policy to have had
some effects on the year-to-year fluctuations in the price level although. it is
difficult to separate this influence from other influences on the Swedish price
level.® To sum up, in the short run under fixed rates the Bank has been able
to create variations in the rate of monetary growth and in this way contributed
to movements in the rate of price changes.* However, these year-to-year flue-
tuations represent, in the long run, fluctuations around the trend rate of
monetary growth and inflation determined by international developments.

7. Summary

We have established that there has existed a close association between move-
ments in money and prices in Sweden from the middle of the 18th century to
the present. This picture also coincides with the historical evidence on money
and prices for other countries and for even longer time periods.’ We found that
the covariation held for a large number of episodes in Swedish monetary
history, for regimes of fixed as well as of flexible exchange rates, and for secular
inflations and secular deflations. The strongest evidence for a quantity theory
interpretation was brought out in periods of war activity. The long-run associa-
tion between money and prices appeared to be more pronounced than the
short-run relationship. Actually, there were substantial differences in the de-

! In the post-war period the authorities have tried to isolate the Swedish monstary sector
from outside disturbances through various measures, such as by central bank regulation
of capital movements to and from Sweden. Such measures increase the Riksbank’s ability
to control the domestic money stock and thus domestic price movements.

% On this point see Jonung (1974b), where it is pointed out that the Riksbank has not had
as its explicit goal to determine the rate of growth in the Swedish money stock in the post-
war period. Rather, the Bank has aimed at several other objectives, such as keeping inter-
est rates at a “low” level, subsidizing the borrowing costs of the housing sector and the
public sector and regulating economic activity essentially through controls on the flow
of eredit to the private sector. However, these policy measures, taken for whatever rea-
son but money stock control, have traced out a specific time path for the money stock.
"The position here is that this time path represents the joint expression of the monetary
policy actually carried out, regardless of the intent of the monetary authorities. The varia-
tions in the money stock are interpreted as if the authorities had planned to accomplish
them.

? The above discussion has emphasized monetary movements as the prime determinant
of Swedish price level changes. It should be pointed out that the Swedish price level may
be influenced directly by world market prices without a preceding or simultaneous increase
in the Swedish money stock. There is, however, no empirical evidence that such price
impulses alone have caused a sustained change in the Swedish price level. A necessary
condition for this to occur is that a change in the domestic money stock takes place. )

¢ The post-war experience with fixed rates is in some respects different from the ea.rh.er
periods of fixed rates. Domestic monetary authorities have had the power (and used it)
to change the foreign rate at will in the Bretton Woods system.

5 See Schwartz (1973).
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gree of covariation in the year-to-year fluctuations in money and prices suggest-
ing the absence of a clear and proportional short-run relationship.

The discussion of the line of causation between money and prices dealt with
two cases. First, under flexible exchange rates or what amounted to the same
thing under a paper standard, a case was made for the existence of a causal
link running from the domestic money stock to domestic prices. Second, under
. fixed exchange rates the domestic money stock and domestic prices have eventu-
ally been determined, via the fixed rate and the balance of payments, by world
monetary developments. To sum up, our examination of almost a quarter of
& millenium of Swedish monetary and price history lends support for quantity
theory interpretation of the relationship between money and prices.

Appendix: Data Sources

Money stock—for the period 1732-1776, the money stock is defined as the
note issue of the Riksbank at the end of the year, as taken from pp. 41-43,
Part I in Sveriges Riksbank, Volume V, Stockholm, 1931, For the period 1777~
1788, the money stock is set equal to the sum of the volume of silver coins at
the end of the year as estimated by Ahlstrom (Table XII: 8 in Ahlstrém (1972))
and the Riksbank’s note issue taken from Sveriges Riksbank. To obtain a
consistent series, the money stock data before and after the CUITENCY conver-
sion in 1776 are linked together with a factor of six. Concerning this procedure,
see Chapter IV in Jorberg (1972). Between 1789-1802, the money stock series
consists of National Debt Office notes denominated in riksdaler riksgilds and
Riksbank notes denominated in riksdaler banco. (The silver issue is assumed to
have been hoarded following the introduction of the Riksgilds-notes—on this
point see p. 136 in Ahlstrém (1972).) These two note issues are combined in
the following way: the volume of Riksbank-notes denominated in riksdaler
banco is multiplied by the premium (agio) on these notes and then added
to the amount of Riksgilds-notes denominated in riksdaler riksgdlds. Data
on the volume of Riksgilds-notes and Riksbank-notes are taken from Table
XIIL: 4 and the premium on Riksbank-notes from Table XIL: 5a and 5b in
Ahlstrém (1972). The “agio” is not known for 1792—it is obtained through
interpolation using the values of 1791 and 1793. The “agio” for 1789 is set
equal to the average value of the July and August data as no other notations
are given for this year. This is probably a strong underestimation of the pre-
mium judging from the size of the “agio” for 1790. From 1803 to 1845, when the
volume of Riksgilds-notes in circulation is so small that it is ignored, the
premium is set at 50 % according to the “‘realisation’ of 1803. Data on the
volume of Riksgilds-notes are taken from pp. 174-175 in Skogman, An-
teckningar om Rikets Stinders Bank (Comments on the National Bank), Stock-
holm, 1845. The money stock is defined for 1802-1833 as the sum of this vo-
lume of Riksgélds-notes and the volume of Riksbank-notes taken from Swveriges

Seand. J. of Bconomics 1976




Money and prices in Sweden, 1732-1972 57

Riksbank plus the volume of debt certificates issued by Goteborgs, Malmé and
Gotha Kanal-Diskonter (discount companies) between 1804 and 1819. These
discount companies had forerunners in the latter part of the 18th century.
However, no data on their activities are available. The money stock for 1834
to 1870 includes the volume of Riksbank-notes in circulation, the amount of
Riksgdlds-notes (up to 1845) and starting in 1834, the note issue of the commer-
cial banks and commercial bank deposits, both time and demand deposits.
Statistics on these commercial bank liabilities are taken from Sveriges Riksbank.
For 1871-1972, the money stock is defined as the sum of Riksbank-notes held
by the public and the total volume of commercial bank notes (up to 1903)
and deposits—including both time and demand deposits. This volume is com-
puted as the yearly average of end-of-month data. A more detailed account
of these money stock data is given in Jonung (forthcoming).

Price level—the price level for 1732-1870 is obtained from Amark (1921).
This series is linked with the implicit gross domestic product deflator for
1871-1955, as obtained from Johansson, The Gross Domestic Product of Sweden
and its Composition, 1861-1955. Stockholm, 1967. For 1956-1972, national
income statistics from the Central Bureau of Statistics are used. Jorberg’s
study on Swedish prices largely confirms Amark’s index. Jorberg (1972).

Real income—for 1732-1870 the Swedish population, not including Finland,
is used as a proxy veriable for real income. Johansson’s data are used for
1871-1955, along with national income statistics for 1956-1972.
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