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CHAPTER III

COMPARATIVE CYCLICAL BEHAVIOR OF
SHORT-TERM INTEREST RATES IN

FOUR COUNTRIES, '878-1938

Section 1. The Role of Short-Term Rates

Short-term interest rates play a prominent role in many businecycle theories. This corresponds to their great signiflca ifl thenational money markets. There is further a widespread belief thatamong economic quantities they are exceptionally exposed tointernational influences and that their movements may frequenuy
produce favorable or unfavorable conditions abroad. For thatreason they are frequently included in studies of foreign exchang.Their role was undoubtedly great during the classical period of thegold standard, i.e., between 1871 and 1914. It is therefore impera.tive that we study their cyclical behavior. In this chapter we showthe behavior of some typical series, and prepare the ground forfurther operations to be carried out with them in subsequentchapters.

Short-term interest rates are highly sensitive to institutionalchanges. Some rates are operationally important at one time, butof merely historical interest later although they may still be quoted.It is therefore important to find out when such breaks in theirsignificance occur and to what they are to be attributed. Oftenthis cannot be determined in a satisfactory manner; if this happensthen we must at least exercise great reserve in interpretation.The rates are determined by a number of elements which neednot be identical in all countries. Among them the most importantare the supply of monetary funds on the money markets and thewillingness of business to borrow at the prevailing rates. Theformer is influenced by the reserve position of the banks, themovements of gold, and the actions of the central bank, if oneexists. The latter are the result of the interplay of little understoodforces operating through the "expectations" of businessmen andthe comparison of present and expected future profit conditionswith the
corresponding conditions of borrowing.Most of these determinants are themselves predominantly de-pendent upon national conditions. The link with other economieswas chiefly established by gold

movements and shifts of short-term
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THE ROLE OF SHORT-TERM RATES

capital. Policy measures may intervene one way or the other, though
when the strict gold standard was in force they were infrequent
andpossibly--of minor importance.

We do not know, at present, how to estimate the relative sig-
nificance of the domestic and foreign influences. This is a general
dilficulty discussed above in Chapter II which will keep on cropping
up. But it seems likely that the domestic influences outweigh the
others in the case of short-term interest rates; the day-to-day
fluctuations of the domestic economy would affect the domestic
interest rate structure more frequently than the occasional dis-
turbance of foreign origin, because distance alone creates a certain
isolation from minor shocks coming from other economies, when
there are no really large disturbances in any one country. This
would, for example, be true toward the end of a cyclical contraction
and at the early stages of an expansion. If a strong central bank
is supplying ample funds, then there is another domestic factor
frequently overshadowing international influences. So when several
countries are simultaneously in these stages, it is plausible that
the movement and the level of the various short-term rates are
essentially the product of domestic forces. It may be quite differ-
ent, however, when international financial crises occur.

The interaction of short-term interest rates of different countries
therefore need not have been of a stable nature; it may have been
weak in some years, strong in others. We have here an instance
of the possibility of varying cyclical dependence, mentioned briefly
in Chapter I, section 8.

The interdependence of interest rates within each money market
is presumably very great, because of the possibility of translating
a long-term rate into a series of successive short-term rates, e.g.,
by repeated borrowing or lending.' Because of this systematic
interrelation of interest rateswhich is affected also by other
factors than the one just mentioned, e.g., by variations of risk
among short-term and long-term ratesit is permissible to speak
of an interest rate structure, even if its properties are far from fully
known.

To avoid misunderstandings about the scope of the following

'Cf., for example, F. A. Lutz, 'The Structure of Interest Rates," Quarterly
journal of Economics, Vol. LV, 1940, pp. 36-63. For general interest the im-
portant work by F. B. Macauley, Some Theoretical Problems Suggested by
the Movements of Interest Rates, Bond Yields and Stock Prices In the United
States since 1856, National Bureau of Economic Research, 1938, may also be
referred to.
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SHORT-TERM INTEREST RATES

observations on interest rates it is emphasized again that this is no
a study of the function of interest, its influence upon the

allocation
of durable goods, its control of investment on money and capital
markets, etc. These arc far-reaching problems. We aim mainly at
description of a few interest rates and their comparative, inter.
national behavior.

If it were our aim merely to get a picture of the movement of
interest rates, i.e., of their cyclical behavior, it would probably notbe very important which short-term, medium-term, and long-term
rates we chose. The members of a given class of rates move closely
together. But other considerations enter into our selections. One of
themto be discussed in Chapter IXrelates to the absolute levelsof rates in different countries. In measuring such differences inlevel the comparability of rates is highly important.

Our data cover two main periods, the first from February 1878to August 1913 (426 months), the second from November 1925to December 1938 (167 months). In some of the subsequent tablesand measurements different periods, i.e., parts of the above, are
occasionally used; the technical reasons for such deviations arenoted on each one of the tables or in the text. There is notably asubdivisi0 of the postwar data for the period of the more orless general application of the gold or gold exchange standard.

We now formulate the criteria for the selection of the short-terminterest rates. What information do we expect our interest ratesto give?
First, we are primarily concerned with cyclical behavior. Henceoux interest rates must be representative of the category of short-term rates as far as movement is concerned.
Second, we should like our rates to be quantitatively significant,in the sense that a large volume of (domestic) business be trans.acted in the obligations to which they pertain. This is an importantconsideration in the event that international influences change therate and thus directly affect a large volume of transactions.Third, we shall later want to form differences between short-terminterest rates of one country and those of another. The idea is,of course, that these differences may have an important, perhapseven primary, influence upon short-term capital movements be-tween nations. The interest rates should therefore have interna-tional significance in the sense that a sufficient difference betweenthe rates of two countries would cause a flow of funds.These desiderata2 are difficult to fulfill simultaneously especiallyIt is clear that they automatkally 1nsure the comparability of our series
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FREQUENCY DISTRIBUTIONS

since they should be continuously fulfilled for hundreds of months,
i.e., taking possible institutional changes into account. This latter
condition is especially hard to meet after World War I, even during
the few years of the gold standard. But fortunately the task is not
hopeless, if a reasonable latitude of view is adopted.3 Then it turns
out that the internationally significant rate is generally one of
great domestic importance too and hence relevant to the cyclical
behavior of all short-term rates.

Thus we find that the contacts among the large money markets
are multiple: The domestic factors influencing the rate of interest
such as monetary policytransmit repercussions to other na-
tional markets by affecting the differentials of the rates, while at
the same time the domestic rate is subject to influences from
abroad, because this rate is in turn exposed to similar repercussions
emanating from the other centers.

The rates selected were for the United States the commercial
paper rate and the New York call money rate; for Great Britain
the London open market discount rate; for France the Paris open
market discount rate; and for Germany the Berlin private discount
rate. A brief description of these five will be found in the appendix
to this chapter.

Section 2. Frequency Distribution$

It is of interest to investigate to some extent the frequency dis-
tributions generated by the interest rate series, even though our
chief concern is with their cyclical properties. Frequency dis-
tributions are often neglected in cyclical studies, but they help

us to gain a deeper insight into cyclical behavior by showing some
basic properties, almost of an institutional character. We need,

in any case, to know the average stand of the different rates,
especially in Chapter IV, when the question of absolute levels of

rates enters into the picture.
In this first instance we determine the frequency distributions

for both the seasonally uncorrected and corrected series (Tables
9 and 10). This comparison itself brings out some interesting facts
which otherwise might be overlooked. For the reader who is in-

from country to country, though they may in each case relate to somewhat
different institutional conditions.

* For the United States we shall even consider two interest rates, in order
to check on a belief that one of them, the New York call money rate, should
be chosen.
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SHORT-TERM INTEREST RATES

TABLE 9

Frequency Distributions
Short-Term Interest Rates Prewar Period, January l876-Jtily 1914

Seasonally Uncorrected Data
(per cent)

N.Y.
commercial

Class paper rate

0- 0.39
0.40- 0.79
0.80- 1.19
1.20- 1.59
1.60- 1.99
2.00- 2.39
2.40- 2.79 4
2.80- 3.19 17
3.20- 3.59 28
3.60- 3.99 69
4.00- 4.39 51
4.40- 4.79 57
4.80- 5.19 62
5.20-. 5.59 68
5.60- 5.99 54
6.00- 6.39 30
6.40- 6.79 8
6.80- 7.19 4
7.20- 7.59 3
7.60-. 7.99 2
8.00- 8.39 3
8.40- 8.79 1
8.80- 9.19
9.20- 9.59
9.60- 9.99

10.00-10.39
10.40-10.79 1
10.80-11.19 I
11.20-11.59
11.60-11.99
12.00-12.39
14.00-14.39
14.40-14.79
14.80-15.19
15.60-15.99
16.40-16.79
20.80-21.19

Total
2fx

fx2

Arithmetic mean
Median
Standard deviation
Coefficient of

variation

463
2242.685

11425.521575
4.84%
4.83%
1.10%

0.23

N.Y. call
money rate

21
36
45
59
45
40
31
22
30
27
27
15
6

14
3
5
6
7
3
3
1

2
1
1

3
1

I
2
1
I
1

1
1

1

463
1723.485
9348.233575

3.72%
3.04%
2.52%

0.68

78

Great Brstarn
open market
discount rate

17
34
51
35
55
86
40
54
57
25
11
11

1

4
1

1

7
32
79

100
135
52
33
17
4
1
3

France
open market
discount rate

Berlin,
pthat.

(lisCOunt tute

23
42
50

63
84
64
32
29
45
18
9
4

1

1

463 463 463
1241.085 1131.855 1464.685
3955.217575 2972.629575 5145.621575

2.68% 2.44% 3.16%
2.63% 2.44% 3.05%
1.17% 0.67% 1.05%

0.44 0.27 0.34

Glass

0-. 0.39
0.40- 0.79
0.80- 1.19
1.20- 1.59
1.60-. 1.99
2.00- 2.39
2.40- 2.79
2.80- 3.19
3,20- 3.59
3.60- 3.99
4.00- 4.39
4.40- 4.79
4.80-- 5.19
5.20- 5.59
5.60- 5.99
6.00- 6.39
6.40- 6.79
6.80- 7.19
7.20- 7.59
7.60- 7.99
8.00- 8.39
8.40- 8.79
8.80- 9.19
9.20- 9.59
9.60- 9.99

10.00-10.39
10.40-10.79
10.80-11.19
11.20-11.59
11.60-11.99

fx'
Anthnietic in
Mt'clian
Standard (1UVi
Coefficient of

variation

teres
seas

B
peri
mea
-an



FREQUENCY DISTRIBUTIONS

TABLE 9, concluded
Postwar Period, January l925-December 1938
N.Y. Great Brstajn France Berlin, GermanycommerjnJ N.Y. call open market open market privateClass paper rate money rate discount rate discount rate discount rate

variation

terested in it, this gives at the same time a check on the nature of the
seasonals and on the consequences of their elimination.

Beginning with the New York commercial paper rate (prewar
period), we find only slight differences between the arithmetic
means-4.84 per cent (uncorrected) and 4.87 per cent (corrected)
-and the medians-4.83 per cent (uncorrected) and 4.86 per cent

79

0-.O.39 6 2
0.40- 0.79 87 10 57
o.8o-L19 21 56 20 91.20- 1.59 11 11 1 16
1.60- 1.99 6 20
2.00- 2.39 5 10 12 202.40-2.79 7 9 7 202.80-3.19 8 1 15 443.20-3.59 4 2 1 23 93.60-3.99 20 11 9 6 27a4.00-4.39 23 18 31 9 34.40- 4.79 7 8 14 3 184.80-5.19 3 6 1 6 105.20-5.59 8 2 8 4 33.60-5.99 2 1 4 6 56.00-6.39 6 2 1 0 9
6.40- 6.79 2 2 146.80-7.19 4 2 8
7.20- 7.59 1 1 5
7.60- 7.99 1 5
8.00- 8.39 1 8
8.40- 8.79 2 1
8.80- 9.19 3
9.20- 9.59 1
9.60- 9.99

10.00-10.39
10.40-10.79
10.80-11.19
11.20-11.59
11.60-11.99 1
1 188 168 168 168 168
Ifs 447.160 464.380 409.560 518.360 804.760If 1109.444200 2127.832200 1559.740200 1980.732200 4363.788200
Añthinetic mean 2.66% 2.76% 2.44% 3.09% 4.79%
Median 2.62% 2.04% 2.13% 2.78% 4.42%
Standard deviation 1.76% 2.24% 1.83% 1.51% 1.74%
Coefficient of 0.66 0.81 0.75 0.49 0.36



Class

LI.O()-1U.JJ

z 463
fx 225&085

11489.497575
Arithmetic mean 4.87%
Median 4.86%
Standard deviation 1.01%
Coefficient of 0.21

variation

SHORT-TERM INTEREST RATES

TABLE 10

Frequency Distributions
Short-Term Interest Rates Prewar Period, January lS7GJuly

1914
Seasonally Corrected Data

(percent)

46.3
1717.085
8582.457575

3.71%
8.28%
2.19%
0.59

80

N.Y. Great Britain France
commercial N.Y. call open market open market
paper rate money rate discount rate discount rate

erlln,

0- 0.39
0.40- 0.79 13
0.80- 1.19 12 29 2 21.20-. 1.59 31 36 32
1.80-1.99 48 47 84
2.00-. 2.39 46 69 105
2.40- 2.79 4 35 59 125
2.80- 3.19 11 52 63 63 1043.20- 3.59 25 37 53 283.60- 3.99 45 41 34 13 514.00-4.39 66 38 31 94.40- 4.79 69 29 19 2 144.80- 5.19 75 22 6

155.20- 5.59 81 19 2 g5.60- 5.99 39 11 1 76.00- 6.39 24 8 1
8.40-. 6.79 13 6
6.80-. 7.19 6 7
7.20- 7.59 2 1
7.60-. 7.99 2
8.00- 8.39 5
8.40- 8.79 4
8.80- 9.19 3
9.20- 9.59 1 3
9.60-. 9.99

10.00-10.39 1 1
10.40-10,79
10.80-11,19

1
11.20-11,59 1
11.60-11.99 1 2
14.80-15.19 1
16.00-16,39

1

Pnvatc
rt

463 463 46.3
124.3.485 1132.285 1472.285
3870,793575 2958,225575 5080.585575

2.69% 2.45% 3.18%
2.65% 2.42% 3.11%
1.08% 0.84% 0.95%
0.40 0.26 0.29



FREQUENCY DiSTRIBUTIONS

(corrected).4 It is not of course to be expected that seasonal
adjustment will affect the general level of the series; it may
however reduce the series' variability, and the standard deviations

indicate that this happens: they are 1.10 per cent (uncorrected)
and 1.01 per cent (corrected). This reduction in variability is still
more marked in the New York call money rate. The arithmetic
means of 3.72 per cent (uncorrected) and 3.71 per cent (corrected)
are substantially lower than those for the commercial paper rate.
This is not surprising in view of the nature of the two rates (e.g.,
in the matter of collateral, duration of loans, etc.), but even this
American rate is considerably higher than the average of the
highest European rate. This point will reappear later (cf. Table

26).
The coefficient of variation5 o/X is almost three times as high for

the call money rate as for the commercial paper rate (uncorrected
data). With the elimination of the seasonals this difference becomes
smaller. But it is true of all the rates in Table 9 that the elimina-
tion reduces the coefficient of variation, the standard deviation of
which is 2.52 for the uncorrected series and 2.19 for the corrected
series in Table 10. The New York call money rate and the Berlin
private discount rate showed the greatest reductions.

Before the war the French open market discount rate had the
lowest mean and median, the New York commercial paper Tate

the highest. In the interwar period, the British rate was the lowest,

both the Paris and Berlin rates rising relative to prewar, the latter

now becoming the highest. The two New York rates averaged lower

than before the war.
The sensitivity of the rates, as indicated by the standard deviation

and coefficient of variation, showed the New York call money rate

the most sensitive before World War I, the French rate the least
sensitive; this latter evidence of greater stability of the French

economy will reappear frequently in this study. Even in the interwar

period this relationship continued,6 although all rates varied more
than before 1914. The British rate was the second most sensitive

in both periods, evidence of its central position in the international

4These are obviously very line distinctions. Their value dependsas in the
following instanceson the accuracy of the basic data. It is possible that it is
not very good, but error estimates are not available.

This coefficient is usually written iOO(a/X), i.e., expressed as a percentage,
instead of a ratio. In order not to confuse this percentage with the unit of the
interest rate, which is also a percentage, we use the ratio form.

Except that the Berlin coefficient of variation became the lowest.
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SHORT-TERM INTEREST RATES

money market, as a focal point for major Jinancial infiuenc from
abroad.

Section 3. Seasonal Variations

Now we turn to a brief examination of the seasonal variations
of our interest rates. Here we touch upon an important and tricky
question. There are many methods by which to calculate and
eliminate seasonals. Frequently this is done in an altogether too
mechanical way. Criteria of what constitutes a satisfactory smooth
ing are for the most part merely qualitative, even visual, which
are quite inadequate in view of the deep-lying problems in-
volved.7 The merits of each method must be judged from the
problem on hand and from the properties of the series. Sometimes
it may be doubtful whether seasonals should he eliminated at all,
depending on the use to which the corrected and uncorrected series
are to be put.8 If it is a question, e.g., of comparing the relation
of turning points of various series, and if seasonal corrections shift
the original turning points to different months as they often do,
then a very troublesome situation may arise. It is hard to make
general decisions, if not impossible.

For that reason we shall sometimes use corrected data, some-
times uncorrected, or even both. This will be determined by the
needs of the occasion. An important aspect is also the speed of the
repercussions which may occur between time series. Finally there
is the vast and largely neglected field of the interdependence of
seasonal variations of different activities. This is of importance
in international financial affairs since, for example, the seasonal
harvests of one country cause seasonal changes in the exchange
rate and interest rate of another county, e.g., Argentina, Great
Britain. Similar interdependence is found domestically.

The seasonal variations of our interest rates are best characterized
by their indexes Chart 4 and Table 11. Considering first the prewarperiod we note a common property: The rates are generally highest
during November and December, lowest in June and July. There
are exceptions to this over-all picture which show at the same

'Cf. in particular the work by A. Wald, "Berechnung und Aussehaltung vonSaisonschwankungen" in Beltrage zur Konjunktur,orscliung Vol. x, Vienna,1938, whIch is the profoundest study of the subject yet. See footnote 34, Chap.!.'Cf. 0. Morgenstcrn, On the Accuracy of Economic Observations, PrincetonUniversity Press, 1950, for a discussion of the relation of computation and ac-curacy o the data.
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SEASONAL VARIATIONS

time a certain amount of instability, provided the indexes are ac-
curate. These are of two kinds. First, there is the exceptional July
value for France for 1882-1898, the exceptional June value for
Germany for 1884-1895, and the exceptional April value for the
United States call money rate for 1898-1911; they might be due
to an imperfection of the method or of the data. Second, there is
the greater parallelism between the British and French and between
the German and American indexes. The latter are frequently below
100 in the first three months of the year while of the first pair
there is only one small instance (March for France, 1882-1898).
There may not be anything deeper behind these relationships; at
least we have not been able to find any clear reasons for the
groupings, and the two correspondences may be due to chance.

However another phenomenon is definitely not random and of
greater significance: it is the difference between prewar and post-
war indexes for all countries. The change can be seen in the total
deviations as well as in the distribution of the monthly deviations.
We know what caused the shifts andfor Germany and the United
Stateseven the entire disappearance of seasonal deviations after
1928 and 1929 respectively for the commercial paper rate (1931
for the call money rate): it is the greater control over the money
market exercised by central banks and treasuries. This is achieved
either by direct contraseasonal intervention, or by the deliberate
creation of an abundance of short-term credit at certain periods
of the year, or both. From then on these institutions could do
as they pleased regarding seasonal variations, and since the latter
are generally considered undesirable the decision was obvious.

It will be noted that the decrease in seasonals and their final
disappearance in some instances coincides with the period of a
weakened application of the principles of the gold standard (with
the gold exchange standard in some cases) and their final abandon-
ment from 1931 onward. But from this it does not follow that a
strict gold standard requires wide seasonal fluctuations of interest
rates. Agreements between central banks can easily be reached
to abolish them within the given framework.

There exists a connection between the seasonals of these series
and those of the exchange rates which ultimately reflect seasonal
activities in foreign trade. This is particularly the case if we have
an industrial country on the one hand and an agricultural one on
the other and if these two are trading directly with each other
(e.g., as mentioned above, Great Britain-Argentina). The extent
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Total de-
viations 31 95

Uncorrected data used for 1932-19.39.

SHORT-TERM iNTEREST RATES

TABLE 11

Seasonal Indexes of Short-Term Interest Rates

Total de-
viations 219 164 110 96 125 182 208

1914- 1934- 1925-. 1932- 1925-1931'
1933 1939 1931 1938

Jan. 100 87 106 92
Feb. 101 85 100 110
Mar. 99 94 96 113
Apr. 96 97 92 114
May 95 94 90 112
June 95 118 89 121
July 100 100 93 99
Aug. 101 97 101 90
Sept. 102 98 102 85
Oct. 104 104 106 84
Nov. 104 96 113 89
Dec. 104 131 112 92

60 137

86

152 151

96
91
94

F
99 M

102 A
104
103
103 jti
106 Ai

103 Sc

104 0
N
D

50
T

owms

GREAT BRITAIN YRANCE

1876-.
1883 1895

1895
1902

1913

1878.-
1898

1899-
1913

1873-
188!

1882-
1898

1899-
1913

Jan. 111 110 110 112 117 107 TI(jF -Feb. 113 103 103 101 102 77 7 87
Mar.
Apr.

101
84

101
91

100
101

93
101

100
104

79
87

85
80

93
87

193

May
June

88
70

87
81

98
88

92
90

94
89

89
96

89
102

90
96

91

July
Aug.
Sept.
Oct.
Nov.

62
86

100
116
134

18
86
95

115
127

87
87
87

109
115

103
89
88

101
112

87
79
89

109
116

93
88

120
123
125

83
83

111
121
127

85

8687
104
112
124

81

193

113

Dec. 134 128 117 112 115 116 142 133 131



b Uncorrected data used for 1934-1943.
Starting June 1885.
Starting July 1897.
Starting February 1912.

SEASONAL VARIATiONS

TABLE 11 (concluded)

U.S. Commercial Paper Rate

U.S. Call Money Bate

'Starting April 1919.
'Starting May 1924.
h Starting June 1931, the original data were used.

87

MONThS

1877
1885

1886
1892

1893-..
1898

1899
1903

1904
1908

1909
1914

1922-.-
1933bjVo3 ioo 89 100 111 94 101

Feb. 98 90 88 90 103 88 99

Mar. 100 96 102 96 107 89 101

Apr. 100 111 94 95 89 101

May 89 91 94 89 91 89 98
june 84 87 82 87 86 89 96
july 82 91 92 93 90 98 96

Aug. 103 103 114 98 94 111 97
Sept. 109 110 127 110 104 114 101

oct. 113 113 113 114 105 118 104

Nov. 111 111 95 112 106 115 104

Dec. 108 114 93 117 109 106 103

Total de-
viations 94 101 134 106 89 128 29

1871
1885

1886'
1897

1898_l
1911

1912'
1918

1919i
1923

1924'
1931

Jan. 121 96 113 92 96 95

Feb. 91 78 77 97 104 97

Mar. 120. 94 98 95 100 94

Apr. 115 94 104 90 97 94
May 87 88 78 87 96 99

June 71 71 73 95 103 102

July 64 74 78 95 101 100

Aug. 68 100 65 91 92 99

Sept. 90 123 92 107 94 105

Oct. 111 120 101 112 107 105

Nov. 121 127 141 120 107 98

Dec. 133 131 113 119 103 112

Total de-
viations 204 202 271 116 50 48



S SHORT-TERM INTEREST RATES

to which this is reflected depends on the quantities iflvolvcl
on the degree to which their ecoflornies are interlockJ.o

Section 4. Domestic Cyclical ehavior

After the elimination of their seasonal variations the Specifr
cycles are determined for our four respective interest rates'o A
can he seen from Chart 5 and Tables 12 and 13, there are niarke
cyclical fluctuations often with considerable amplitiide.
occur in all series, but the rhythm is different for the Variotscountries. Before specific cycles are examined, the question mustbe raised whether there are fluctuations other than seasonalcyclical.

First, there is the question of long-run trends. These are, as iswell known, of great rarity in interest rates, but there is at least
one instance here which vi1l be more fully dealt with in ChapterIV, i.e., the United States commercial paper rate. The trend is aweak influence on monthly data, and if the specific cycles weredetermined from a series where the trend has been eliminatedin the traditional manner,'1 it would Probably have no influenceupon the turning points of interest rate cycles, which are our onlyinterest at present.

Second, random fluctuations are considered in the process ofselecting specific cycle turning points. This is done in a qualitativeway on the basis of knowledge about the institutional, historicalbackground of the series. It must be admitted that sometimes,especially in a study of international relationships, random dis-turbances can he extremely important and more revealing thanthe ordinary cycles.
Third, there might conceivably be minor cycles, which areswallowed up by the specific cycles. According to the definitionof a specific cyclet2 certain minor fluctuations arc not taken intoaccount. As a rule they are not very noticeable. So it is with theseinterest rates. Our purpose is to compare their cyclical behavior.
flw seasonal variatiotis of our interest rates arc nuy tinies as large as thoseof the six exchange

rates between the four coulntrjq.s Cf. Table 42 and theaccompanying discussion.
'° discussior, of the technique by which this is achieved is in Burns andMitchell, op. cit., pp. 56-71. The concept itself is simple; the technique iiivokesa considerable amount of qualitatjv subjective jiidgnient. This limits thevalue of all quantitatj measurements based upon them."This is not the way in which Specific cycles are obtained."Cf. Burns and MithhJ op. cli., pp. 57-58.
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SHORT-TERM INTEREST RATES

TABLE 13

Number and Duration of Specific Cycles of Short-Term Interest Ba ofFour Countries, Seasonally Corrected Datj

AVERAGE DURATION OF'
(months)

Expan- Cont rac- Full Expan- Contrac-j1
sions lions cycles' slons lions cycles

NUMBER OF:

92

Prewar, February 1878-August 1913, 426 months
Great Britain 8 8 7 84.9 17.5 52.6France 9 8 8 29.6 20.0 47.5 597Cermany 11 10 10 20.5 17.9 38.6 53AU.S. commercial

paper rate 12 11 11 20.2 15.9 38.6 56.0U.S. call money
rate 12 11 11 19.1 16.5 38.2 53

Postwar, January l925-December 1938, 167 months
Great Britain 3 4 3 11.3 30.7 39.7 26.9 731France 4 3 100- . io.o a3.2 41.6 3&4Germany 2 2 2 2.3.0 51.5 74.5 30.9 ,iU.S. commercial

paper rate 3 3 2 12.0 33.3 550 26.5 73.
'Thiration. of only complete cycles, expansions, and contractions are included in their re.tive columns
b The percentages are calculated from a base equal to the average duration of espansionjthat of contractions. This sum is equal to the average duration of cycles only when the nuinieof full cycles is the same as the number of expansions and contractions.'Only complete cycles are counted; parts of cycles at both ends of a series are dmppej Cydrare measared from trough to trough. Similarly only complete expansions and contracticounted in their respective columns.

This means obviously those cycles which are related by durationto the ordinary business cycle. That is precisely what the specificcycles purport to be. Therefore there is no need to look for smallercycles here. With this remark we do not rule them out altogether.On the contrary we shall introduce the notion of short cycles iiianother connection where it will prove helpful in elucidatingcertain possible causal relationships (cf. Chapter VI).We begin the discussion of the specific cycles with a considera-tion of their number and duration, making separate statementsabout the prewar and post-World War I periods (Table 13). Sincewe have two American series we refer in the following to American

AYEiLi
PER

IXJRATIONO,
SPEj-. cy



DOMESTIC CYCLICAL BEHAVIOR

TABLE 14

Phase Comparison of Specific Cycles of Short-Term Interest Rates and
Their Respective Reference Cycles

Four Countries

call money rates in parentheses while the unbracketed figures refer

to the commercial paper rate.
Beginning with the prewar period, we find notable differences

for the four countries. There are 7, 8, 10, 11, (11) cycles respectively

for Great Britain, France, Germany, United States. Their average
duration necessarily varies, and in this case in inverse order to the
number,'3 from the maximum of 52.6 months to 36.3 (36.2) months.
There are more cycles than reference cycles (cf. Table 6), Great
Britain and the United States each having one more full specific
cycle, France two, and Germany four more than reference cycles.

This does not mean necessarily that the correspondence between
the specific cycles of the short-term rates with their own reference
cycles would be found highest in the United States, and lowest

in Germany (cf. Table 14).
The difference among countries in the average length of full

specific cycles is considerable. It is therefore noteworthy that the
differences among the duration of the contractions is not nearly

'3This need not be so, of course, since the periods covered by complete cydes
in each series are not precisely the same.

93

SAME PHASE IN:

DiFFERENT
PHASE

SAME PHASE IN:

Expan- Contrac-
sions tions Total

(months)

Expan- Cant rae- DIFFEFENT

sions tfons Total PHASE

(percentages)
Prewar, February 1878-August 1913, 428 months

Great Britain 234 111 351 75 54.9 27.5 82.4 17.6

France 207 142 849 71 48.6 33.3 81.9 18.1

Germany 192 157 349 77 45.1 36,9 81.9 18.1

United States 155 106 261 165 36.4 24.9 61.3 88.7

U.S. call money 177 142 319 101 41.5 33.3 74.9 25.1

Postwar, January 1925-December 1932, 96 months

Great Britain 10 50 80 36 10.4 52.1 62.5 37.5

France 35 41 76 20 36.5 42.7 79.2 20.8

Cennany 33 39 72 24 34.4 40.6 75.0 25.0

United States 39 51 90 8 40.6 53.1 93.8 8.3

U.S. call money 28 47 75 21 29.2 49.0 78.1 21.9
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so great. It varies only between 15.9 months (United States)
and20.0 months (France), while the values for Great Britain
andGermany are practically identical: 17.5 and 17.9 months.

a
consequence the dispersion of the average duration of expansio
is much greater. No relationship of this sort could he observ
for the reference cycles of the various countries.

The average per cent duration of the two phases (adding
up to

100), computed from the above figures, shows for Great Britain
almost twice as long upswings as contractions of the

short.ter
rates; this is a more marked version of the same relationship

foundin the British reference cycles. In all countries, however the
expansions were longer than the contractions. In the absence of
trends this has to be interpreted as indicating that gradual risesof rates were briefly but sharply interrupted by steep falls of
rates. The long rise and sharp fall (best seen from Chart 5) seems
to be a characteristic of freely moving short-term rates.

The post-war situation is widely different. The period coveredis much shorter, and the three full cycles for Great Britain andFrance and the two for Germany and the United States are too
few from which to obtain significant averages. But in spite of the
necessary caution we can point out that now the average per centduration of contractions is larger than that of expansions. The
figures for Great Britain and the United States (commercial paperrate only) are almost identical; both show the greatest proportionof contraction over expansion. It is clear what this general shift
means: on the one hand there was a drop from the exorbitant highrates in a country like Cermany as an after-effect of a lost warand inflation; on the other hand there was the deliberate policy of
reducing interest rates, coupled with a genuine increase in liquidfunds in the United States, especially in the l930's, and a lack ofdemand for commercial paper. In some instances the policy ofdepressing interest rates was even internationally coordinated byunderstandings reached among central banks. While the postwarreference cycles had also shown significant changes in durationof the whole cycle or parts of it, they were not nearly as pro-nounced, and there the meaning is quite different.

France occupies a somewhat singular position in the generalpicture, Although there too the reversal of the relation betweenthe average duration of the two phases took place, it was narrowlylimited (41.6 per cent for expansion and 58.4 per cent forcontraction). Even before the war there was comparatively littledifference between the shares of the two phases (59.7 and 40.3
94



DOMESTIC CYCLICAL BEHAVIOR

per cent). The French rate, as we know from the frequency dis-
tributions (ef. Table 9), had not only the lowest averages hut also
the second smallest coefficient of variation of all of them (in the
prewar period) and this would tend to be reflected in our present
statistics. We do not want to attribute too much significance to
these figures, but it will be seen later again and again that French
financial affairs in many ways showed greater autonomy of move-
ment than those of other countries.

It is important now to study the behavior of the short-term in-
terest rates relative to the reference cycles of the same country.
We want to find out whether the conformity of movement, i.e.,
of turning points, is the same in all four countries or whether any
significant differences emerge.

Table 14 contains the result of the comparison. The figures ex-
press, either in months or percentages, how the reference cycle and
the short-term rate were or were not simultaneously in the phase
of expansion or contraction.14

For the prewar data it is found that the three European countries
show the greatest total covariation between the respective national
reference cycle and short-term rate. The values, 82.4 per cent, 81.9
per cent, and 81.9 per cent for Great Britain, France, and Germany
are almost identical. For the United States we get less correspond-
ence: 61.3 per cent (74.9 per cent). That the call money rate
has greater covariation is noteworthy especially since in the post-
war period just the opposite was the case. The great role played
by the call money rate in the United States before 1914 is well
known and this is partly reflected in better correspondence of
movement.

The post-World-War I data need be dealt with only briefly. This
is partly justified by the much smaller sample,'5 although the re-
sults vary far more than could be attributed to this difference in
samples. Very large changes took place, an indication of the
enormous influence the war exercised. It seems safe to assume
that it is not only a post hoc but a propter hoc.

The American commercial paper rate, which before the war

In the following sections the correspondence of the movement of pairs of
short-term rates will be investigated. It is clear that if two rates correspond
well to each other and each shows a high degree of covariation with its
respective reference cycle, then we have also high covariation between the
first interest rate with the reference cycle of the second and vice versa, i.e.,
there is transitivity in these relationships.

The significance test of section 2 in Chapter II applies the necessary
changes to the present situation.
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showed the least correspondence, afterward was in the same Phasewith American reference cycles in not less than 93.8 per C ofall months. For the call money rate the improve,ne in corfl.spondence is minor.
Most interesting is the change for Britain after the war. Therewe find the lowest instead of the highest corresptdefl. 625per cent, just slightly higher than the lowest ewar figure (61.3per cent, United States commercial paper r..tte). But the

interestingfact is that only .10.4 per cent (out of a total of 62.5 per cent)of all the months for which the British short-term rates and Britishreference cycles were in the same phase, were they both expand.ing (before 1914: 54.9 per cent out of a total of 82.4 per cent).This is in agreement with all other series; while before 1914 ex-pansion dominated without exception, contraction now domjnatjThe most even distribution of the correspondence betveen thetwo phases is for Germany.
To some extent leads and lags affected the degree of agrcemeThe New York commercial paper rate tends to lag behind theUnited States reference cycle. The New York cai money rateshowed some tendency to lag at the peaks before 1914, vherafter World War I it tended to lead at the peak. In the pre-Worid.War I period the London short-term rate tended to lead the refer-ence cycle at the trough, while the Paris rate lagged at the peak.It would be interesting to discover whether the complete reversalbetween agreement in expansions and contractions was due tocentral bank policy aiming at reducing interest rates during busi-ness depressions (at least doing so faster or earlier than before)and keeping them stable during business expansions. This wouldtend to loosen the connection between reference cycles and theseSpecific cycles.

As pointed out elsewhere, short-term interest rates have playeda large role in most business cycle theories and are still consideredof importance though decreasingly so. For the period of the classi-cal gold standard they were often held to be of primary signifi-cance, notably in the earlier writings of R. 0. Ilawtrey. Now it isclear that during the prewar period in similar Countries, similarinterest rates behaved differently at different times and in respectto the national business cycles.18 Increasing the number of cycles
If we had taken the amplitud into ac(1J,Int the diversity would have

shown up still more. The
coefficient5 of variatiol) make this lear. Cyclicalamplitudes would ShOW the same.
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generally available for establishment of a theory to 36 (before
1914 but 46 up to 1938) does not make easier theoretical inter-
pretations.

On p. 52 it was pointed out that a strong probability of inter-
national transmission of the fluctuations as shown by reference
cycles might be inferred from the maintenance of a high degree
of parallelism when there was an alternation between short and
long cycles. This worked only for the European countries.

The same question arises now about specific cycles. Chart 5 and
Table 12, showing the specific cycles of short-term interest rates,
indicate the same conclusion, with certain limitations. To begin
with, the good correspondence does not really set in before 1892.
Then the first trough of a short specific cycle begins, the cycle
lasting to the next trough in 1894-1895. In this case even the
American cycle is in step. The next cycle is long, lasting to 1901-
1902; the three European countries are again in high correspond-
ence. Then a short specific cycle is followed by one more long
specific cycle. When the American cycle is in agreement with the
others, it is quite clearly a phenomenon of mere coincidence, be-
cause in general it seems to follow its own, quasi-independent
rhythm.

The measures of concentration and dispersion of turning points
below (pp. 110 if.) make these statements sufficiently accurate,
without however showing fully the change in pattern here men-
tioned. The case is not nearly so clear as for the reference cycles;
this is an interesting observation, in consonance with the fact that
the international covariation of short-term rates is not so marked
as that of the reference cycles. Apparently these rates are very
delicate and therefore sensitive to many different influences which

come both from several other countries and from purely local
conditions. Thus they do not give much indication of any direct
influence of one national rate on another. There may however be
a very powerful interaction working through a separate medium
and involving other economic quantities. If this be the case it may
even be unwise to look for repetition of the pattern of the reference
cycles, because dissimilarity rather than similarity, or at least
systematic displacement in time, might have to be expected among

these rates.
This concludes the comparison of the cyclical behavior of short-

term interest rates with the reference cycles of their respective
countries. A certain degree of covariation was to be expected,
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because interest rates in general should be given some weight iobtaining the average which constitutes the reference dates. Butthe covariation is high, though it differs among the Countries andwas subject to sharp modification after the war. The

differenceswere probably much larger than could be attributed to diflerencesin the institutional setup. There remains the possibility that theseinterest rates in the various nations were not independent of eachother. There may have been influence of one on the other andvice versa. Such international transmission is not obvious, i.e., itcannot simply be read off from our charts. On the other hand weknow in a general way about the interlocking of money andcapital markets.
The reader will recall what was said in Chapter 1, section 8 aboutthe possibility that some parts of the national economy are moreclosely related to the same or other parts of other

economies thanto different spheres of the national economy. This possibility willbe explored now; it will crop up repeatedly in later chapters.

Section 5. Interuotionol Covariation
We now take up the direct phase comparison of the cycles ofour short-term interest rates, first for groups of countries and thenfor the six pairs, in the same manner in which reference cycleswere compared in Chapter II. Our discussion should be read inthe light of the results obtained there and with the significancetest of section 2 in mind. Just as was then the case, high or lowcovariation does not in itself mean anything for the wider questionof transmission. There could simply be parallelism without inter-action of any kind. Clearly even if purely random factors couldproduce a high parallelism of the reference cycles of two countries,we would be bound to get some parallelism of the constituentseries, if these move at all in correspondence with their referencecycles. That they do so move was just demonstrated. So our sub-sequent analysis neglects at first the problem of transmission. Butit will then have to be decided whether we have independent butsimilar movements or not.

The measurements are contained in Tables 15 to 19. There isless cyclical parallelism in the movement of our interest rates thanin that of reference cycles, i.e., Tables 3, 4 and 5. But the covaria-lion still remains high and, subject to the above qualification, canhardly be considered random. Some new and rather peculiar
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INTERNATIONAL COVARIATION

features emerge which, while difficult to interpret, are unmistakable.
They possibly point toward elements of a structural relationship
which only a very extensive statistical study could fully reveal. This
feature lies, as we shall see, in the great uniformity of the per-
centage of the number of months in which some of the countries

are simultaneously in the same phase, notably in contraction. Our

measurements so far are insufficient to elucidate fully such a
possible structural relationship, since they have not taken care of
amplitudes nor sufficiently of the difficult problems of the absolute
levels of interest rates in different countries.1T

The total phase correspondence-as shown in Table 15, which
is based on Table 12-is definitely high. The four countries taken
together are in the same phase in 48.6 per cent of all prewar
months. If the call money rate is used, the figure drops to 42.7

per cent. Omitting the United States altogether, the percentage
'TAs stated before, we shall return to these matters, especially in Chapter IX.

TABLE 15

Phase Comparison of Specific Cycles of Short-Term Interest Rates

February 1878.-August 1913, 428 months.
b November 1925-June 1938, 151 months.
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PREWAR PERIODS POSTWAR PERIOD"

Number Per cent
of months of total

Number Per cent
of months of total

Three European countries

1. All three expand
2. All three contract
3. All three in same phase (1 +2)
4. In different phase

173
85

258
168

40.8
20.0
60.6

10
50
60
91

6.8
33.1
39.7
603

100.0
Total 426 100.0 151

Four countries

5. Three European countries expand, United
States expands 134 31.5 10 6.6

8. Three European countries expand, United
States contracts 39 9.1 0 0.0

1. Three European countries contract, United
States expands 12 2.9 8 5.3

8. Three European countries contract, United
States contracts 73 17.1 42 27.8

9. Three European countries in same phase,
United States in opposite phase (6 +7)

10. Four countries in same phase (5 + 8)
11. FourcountriesindifferefltphaS(4+6+l)

Total

51
201
219
426

12.0
48.6
51.4

8
52
99

5.3
34.4
65.6

100.0100.0 151
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S

TABLE 15, continued

Phase Comparison of Specific Cycles of Prewar Short-Terni Interest
i

for Groups of Countries, February 1878-August 1913. 48 montl1,

rises to 60.6. Of this, 20.0 per cent is accounted for by contraction.
This agreement was somewhat lower than that for the reference
cycles (cf. Table 3).18

In the postwar period radically different results obtain. Taking
first the period November 1925-December 1931, all four countries
are in the same phase 27.4 per cent of the months and the three
European countries show the same correspondence, 27.4 per cent.
This percentage is the sum of equal Components, of expansion and
contraction 18.7 per cent, in both instances. Use of the call moneyrate weakens the correspondence still further to 24.7 per cent.If the postwar period to June 1938 is used, the correspondence
rises for all four to 34.4 per cent and for the three European
countries to 39.7 per cent.

The percentages compared by pairs of countries in the prewar
period vary from the maximum of 79.6 per cent for Great Britain-
France to the minimum of 641 per cent for the United States-

' There was no observable pattern in the leads and lags among the fourInterest rates, which also accounts for the relatively high agreement.
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SAME PHASE IN:

DIFFERENT
PhASE

s.sn

sions
Expan-Cmtr

IIIASE IN:

Dith, Total
(percensagej

Expan. Contrac-
sions tions Total

(months)
Great Britain-

France 232 107 339 87 54.5 25.1 79.6
Great Britain-

Germany 194 109 303 123 45.5 25.8 71.1
France-Germany 183 117 300 126 43.0 27.5 70.4
U.S.-Creat Britain 205 103 308 118 48.1 24.2 72.3
U.S.-France 186 103 289 137 43.7 24.2 67.8
U.S.--Gennany 158 115 273 153 37.1 27.0 84.1

United States call money rate

Four countries 120 62 182 244 28.2 14.6 42.7
U.S.-Creat Britain 187 97 284 142 43.9 22.8 66.7
U.S.-Francc 164 95 239 167 38.5 22.3 80.s
U.S.-Ccrrnany
U.S. call money-

153 123 276 150 35.9 28.9 64.8

U.S. commercial
paper 178 131 309 117 41.8 30.8 72.5
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Gennany.19 In view of the generally known interaction of the
British and French money markets this high percentage might
be expected. We would hardly assume a similarly close connection
between the American and German money markets. In the first
case there may have been much interaction, with sufficiently rapid
transmission of effects between the two centers to cause parallel
movements. In the second case we have no particularly good
intuitive reasons to assume a similarly high degree of interaction.
There would therefore simply be the expectation of a parallelism
based on the belief that parallel movements occur in similar
countries. Such a view would seem natural because of the already
noted similarity of the reference cycles of these two countries.

For the longer postwar period, up to June 1938 (151 months),
the size of the sample is twice that of the shorter period through
December 1931, though even the larger sample is not much more
than one-third of the prewar. The changes from prewar to post-
war are so considerable that they can be attributed to influences
other than the size of the sample; they are furthermore consonant
with the preceding discussion.

The total covariation was considerably lesstaking the smaller
sample firstthan in the prewar period, except for the United
StatesFrance, where it is 87.7 per cent (Table 16), or 19.9 points
higher than prewar and thus not only the highest postwar covaria-
lion (even if the longer period up to 1938 is also considered) but
the highest in all periods. We have pointed out a similar phenom-
enon for the reference cycles of this pair of countries (cf. Table 4)
and have noted that there was little known about post-World-War
I economic relations, which would account for a highly parallel
movement between them. This holds for the general business cycles.
But short-term interest rates are presumably highly susceptible to
international influences, so that the repetition of the correspondence
here is noteworthy. The correspondence between Great Britain
and France on the other hand, which with 79.6 per cent was the
highest before 1914, fell after the war to the second lowest and
insignificant position of 50.7 per cent, only somewhat better than
the United StatesGerman covariation of 45.2 per cent, which is
below the 50 per cent probability level. It is not difficult to at-
tribute to this change a real meaning in the light of the reasons
for the high prewar correspondence and its profound disturbance

"Confrast this, however, with the quite divergent ranking of the correlation
coefficients of Table 21.
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TABLE 16

Phase Comparison of Specific Cycles of Short-Term Interest Rates,
for Groups of Countries, November l925-Deeeinber 1931, 73 month

after the war. The cooperation of these hvo money markets ap-
parently suffered more than might have been inferred from thedrop in covariation in general, as shown by the reference cycles.For the longer postwar period there was an improvement overthe shorter in the covariatjon in four cases, a deterioration forUnited States-Great Britain and practically no change for France-Germany. Great Britain-Germany is in the lead with 73.5 percent. There was a very close financial contact between Londonand Berlin, namely the huge British short-term investments inthe Reich and then the great efforts to extricate them again im-mediately before and after German exchange control was intro-duced. Clearly high covariation under such conditions has a differ-ent significance than in other cases. Up to December 1931 (sixmonths beyond German introduction of exchange control!) thecorrespondence was only 52.1 per cent or virtually nil and beforethe war 71.1 per cent.
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SAME PHASE IN:

DIFFERENT
PHASE sions

SAME

E77Taojr
PHASE IN:

tions Total
(percentages)

Expan- Contrac-
sions tions Total

(months)
Four countries
Three European

10 10 20 53 13.7 13.7 27.4
72.e Cr

countries
Great Britain-

10 10 20 53 13.7 13.7 27.4
72.6 Gr

France
Great Britain-

11 26 37 36 15.1 35.6 50.7 49.3 Fr
Germany

France-Germany
U.S.-Creat Britain
U.S.-France
U.S.-Cermany

20
20
16
27
20

18
18
26
37
13

38
38
42
64
33

35
35
31
9

40

27.4
27.4
21.9
37.0
27.4

24.7
24.7
35.6
50.7
17.8

52.1
52.1
57.5
87.7
45.2

47.9

47.9

42.5

12.3

54.6

U.L
U.
U.

United States call money rate
Four countries
IJ.S.-Creat Britain
U.S.-France
U.S.-Cermany
U.S. call money_

8
15
20
21

10 18 55 11.0
31 46 27 20.5
36 56 17 27.4
20 41 32 28.8

13.7
42.5
49.3
27.4

24.7
63.0
78.7
58.2

75.3

37.0

43.6

U.S. commercial
paper rate 21 32 53 20 28.8 43.8 72.6
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TABLE 17
Phase Comparison of Specific Cycles of Short-Term Interest Rates, Postwarfor Groups of Countries, November l925-June 1938, 151 months

Extending the postwar period of observation to 151 months thus
leads in general to more parallelism, though not as much as for
the prewar period. However, the improvement over the results for
the 73 months must not be attributed to the size of the sample,
because of the obvious break in the institutional background against
which our statistics must be seen. We do not know whether there
were similar but hidden events during the prewar periods, which
we consider homogeneous. At present we shall continue to assume
homogeneity, which we infer principally from the fact that the
principles of the gold standard were applied and were violated only
to minor degree (chiefly by the central banks through application
of the "small means" of gold policy, see Chapter VIII).

In one respect the extension of the postwar period is genuinely
revealing. That is the change in distribution of the total per-
centages between expansion and contraction. Contraction is with-
out exception overwhelmingly predominant, even more so than
was the expansion in the prewar period. It is questionable that,
this is due merely to the fact that the depressions averaged longer
after World War II.

There remains a remark on the substitution of the American
commercial paper rate for the New York call money rate. We note
first the covariation between these series themselves. It is not veiy
high (for these interest rates) though practically identical in prewar
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SAME PHASE IN:

Dwsur
pa*sx

SAME PHASE IN:

PHASE

Expan.. Cotstrac-
sions lions Total

(months)
xpan- Cont rac- DIFFERENT

slons lions Total
(percentages)

Great Britain.-
France

Great Britain.-
15 66 81 70 9.9 437 53.6 46.4

Germany 20 91 111 41) 13.2 60.3 73.5 26.5France-Germany 20 59 79 72 13.2 39.1 52.3 47.7U.S.-Creat Britain 16 86 102 49 10.6 57.0 67.5 82.5U.S.-France 32 69 101 50 21.2 45.7 66.9 33.1U.S.-Ceimany
U.S.-Great Britain-

20 78 98 53 13.2 51.7 64.9 35.1

May 1920-June
1938 (217 mos.) 23 108 131 86 10.6 49.8 60.4 39.6
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and postwar: 72.5 and 72.6 per cent. The great interdependence of
interest rates in the same money market (especially when both
are short-term) would have led one to expect much higher per-
centages. In the light of this the values for the rates of markets
of different nations assume greater importance.2° If the call money
rate is included in the four-country comparison, values decrease.
The same was true before the war for the covariation of France
and Great Britain; also in the postwar period. The relationship
(and its change) between the two phases is maintained. We add
the measures for the call money rate because of a need for it later
(cf. Chapter V) when, in the study of the interaction of money
markets, we come across the argument that this rate rather than
the commercial paper rate provided the link with foreign mar-
kets.21

From seasonally uncorrected data we have computed the corre-
iation coefficients for the short-term interest rates of our six pairs
of countries (Table 18)22 Uncorrected data may be expected to
give higher correlation coefficients than corrected data (if very
successfully corrected), if the seasonal movements affect the two
time series simikrly This need not be the case, e.g., when the sea-
sonal movements of one series are the exact opposite of those of
the other. Table 11, which shows the seasonal indexes for our
series (which we know must be cautiously used) should be
consulted in on with Table l& The long period covered
and the fairly frequent changes of the indexes probably reduce
the significance of the seasonal movement.

Another point of much wider interest deserves mention here.
Seasonally corrected series sometimes show peaks and troughs
in places differing by one to several months from those of non-
corrected series. This may occur for two series inversely if their

Besldes the rates of diff&ant countries are n* Identical, In regard
to the t,pe of traneactiori to which they relate, but only "Imilar; this woulduou -

Part Cl the different results for the call money rates arises froni its lead
Over the cianmerdal paper rate, psrticeluzlyatthep

Th time covered Is ighiIy Mf.t from that used earlier. But this Is
immaterial. The number Of menths, 463, is a little larger than the other, which
is 426. These are, Indeed, vy large zausbers for ounelatici coethdenti and
such differences disappear fully. At any rate we ha'e deterinbied the cuifldeaice
limits In all these cues. For methods used, d. IL Cramer, Mdheesagici,J Meth-
ods of Seetlet 1943,_p w -4I1 bw en pItlo. of coe6denoe limits
for erdatim eo#&4'i' and ft A. Fisher, StetI1 Method, for ResearCh
Worker,, 10th Ed., 1943, Chapter vi TabJa iv for 1-distethution and Table v-B
for tnun&mmetloanb.tw,,uif and,.
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TABLE 18

Correlation between Short-Term Interest Bates,
Seasonally Uncorrected Data

For confidence coefficient of 99 per cent.

peaks or troughs are very near but do not coincide. In that case
there would be a considerable shift and less phase correspondence
than if the uncorrected data had been taken. If a comparison is
made between the covariation of phases on the basis of seasonally
corrected data, and correlation coefficients are computed from un-
corrected data, the correlation coefficient may give a different re-
suit because of the absence of such shifts (aside from other in-
fluences operating toward variation of results). The seasonal cor-
rection of our short-term rates has, to be sure, frequently led to
temporal shifts in peaks and troughs, but mostly in those minor
fluctuations which occur between the turning points of specific
cycles. Thus there would be no influence on covariations of cyclical
phases. The issue becomes of importance only when highly sensi-
tive actions and reactions are studied.

The correlation coefficients provide an ordering of the various
pairs of money markets. In view of the length of the series each
one must be considered significant, and a significance test for their
mutual comparison would not upset the ordering of Table 18. On
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RATE

CONFIDENCE
LD.f ITS'

Lower Upper
Prewar Period, January 1876-July 1914,

London open market rate-Berlin private discount rate
463 months

+0.73 0.61 0.78
London open market rate-Paris market discount rate +0.67 0.60 0.73
Berlin private discount rate-Paris market discount rate +0.62 0.54 0.69
N.Y. commercial paper rate--London open market rate +0.45 0.35 0.54
N.Y. commercial paper rate-Berlin private discount rate +0.40 0.29 0.49
N.Y. commercial paper rate-Paris market discount rate +0.36 0.25 0.46

Postwar, January 1925-December 1938,

London open market rate-Berlin private discount rate

168 months

+0.84 0.77 0.89
London open market rate-Paris market discount rate +0.34 0.15 0,50
Berlin private discount rate-Paris market discount rate +0.13 -0.07 +0.82
N.Y. conunercial paper rate-London open market rate +0.93 0.90 0.95
N.Y. commercial paper rate-Berlin private market rate +0.77 0.68 0.84
N.Y. commercial paper rate-Paris market discount rate +0.34 0.15 0.50
N.Y. call money rate-London open market rate +0.84 0.77 0.89
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top of the scale for the prewar period we find Great Brjtaj_
Germany with +0.73, followed by Great Britain_France with4-0.67. This sequence is the inverse of that found by our phase
covariations (Table 15). This is repeated for the next two countriesHere we have Germany-France, + 0.62, followed by United States_(commercial paper rate only)-Qreat Britain, +0.45, which is awide gap. The total phase correspondence shows much less varia.tion. The smallest degree of relationship is indicated for UnitedStates-France, +0.38.

For much of the time after World War I there are no seasonal
movements in our series, so the considerations above concerningtheir common influence do not apply. The order of the coelficiefibnow change, placing New York-London (for the commercial paperrate) definitely first with 0.93. The main result is that the Londo.Paris relation has fallen very low, the other coefficients showinglack of correspondence.

Table 19 gives a sign correlation of the same series. The tech-nique used in the following correlations amounts essentially to a

TABLE 19
Sign Correlation: Short-Term Interest Rates of Four Countries Correlat

Prewar and Postwar

Period Palsofcu,j N Z
lag toCDec. l87l-JuIy 1914 Great Eritain.Fmnce 511 283.5 0.02 < 0.03 0.110 3Jan. l876-July 1914 Great Britain_Germany 462 271.0 0.00 < 0.0001 0.173 1

Jan. l878-JuIy 1914 France_Germany 462 257.5 0.02 <0.03 0.115 2Dec. 18(39.-July 1914 United States_Great Britain 535 296.0 0.02 < 0.03 0.107 4Dec. 1871-July 1914 United States_France 511 274.5 0.12< 0.13 0.074 6Jan. 1876-July 1914 United States_Germany 462 251.5 0.08 <0.09 0.089 5
Jan. l925-Doe. 1938 Great Britain_France 167 92.5 0.21 <0.22 0.108 5Dec. 1924-Dec. 1988 Great Britain_Germany 1(38 93.5 0.18 <0.19 0.113 4Jan. 1925-Dec. 1938 Germany_France 167 85.0 0.83 <0.84 0.018 6Dec. l924-Dec. 1938 United States_Great Britain 168 96.5 0.08 <0.09 0.149 3Jan. 1925-Dec. 1938 UnIted States_France

1(37 102.0 0.01 <0.001 0.222 2
Dec. 1924-Dec. 1938 United States_Germany 168 107.0 0.01 <0.001 0.274 1N number of pairs of differences observedZ = number of times change in each series showed same sign (a zero change is counted as
one-half).

p probability that an observed deviation from the expected value as great or greater is due
to chance.

C coefficient of covariation
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modified form of the familiar chi-square test. it was developed
for the purpose of this investigation by A. Wald and has a number
of advantages over the ordinary chi-square tcst, chief among which
is that of easy computation. The method is described in the foot-
note.

Let n be the number of time points at which two economic variables x and
y are observedL I.e., we have the observations x1, . . . , x. and y, . ,

Consider the two sequences of differences:

X*Xt, X1XL, . . . ,
' F y, - yi, s - . . . - -

From (1) we derive the sequence

(2)

where z = 1 if sigmim (y + = signum (r iri). If this does not
hold, then zL = 0. (We exclude the case that any of the differences * -
and x. + 1 X might be zero.)

Hence

Let

For large n the statistic z is normally distributed if the observations on x and y
form two independent random series.

Since EZL = we have EZ

If - 2, then Z, and z are independent. Hence the variance e' of Z is
given by

r' (-ni) a,+2(n-2)uz1z,
, 1

Cs1

1 10 1
CZZI = Ez,z, - - 4 =

n1 2(n_Z)_lInl3
36 - 36

niEZ_
2

lln-13
- 38

C=2(_2-

uni3
Cv = 9(ni)''
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It can easily be shown that our coefficient of covariat C
closely related to the familiar measure

vx2T=N
where N is the number of observations2l of differences between
successive original data, i.e., exchange rates and differentials. C canvaiy from 1 to 1. T is a frequently used convenient measure of
contingency (1'2 is known as the mean square contingency) de-
veloped by Tschebycheff and Yule.

It should be noted that, since both the sign correlation and the
phase comparison measure only the direction of the movement of
a series, they are more closely related than either is to the coefficient
of correlation, which compares corresponding absolute figures of two
series, regardless of the direction of the movement.

As can be seen from a comparison of Tables 18 and 19, the agree-ment is about the same for the two correlation measures, the only
significant shift being in the New York relationships and to a lesser
extent the Paris rate for the prewar years.

We shall have further occasion to discuss some correlation co-efficients and compare them with other measures of certain time
series.some like those employed here. The latter topic is morevital to our theme since it more directly involves probable causal
relationships between interest rates. Here the interdependence be-tween the series is assumed to be a possibility without any hy-pothesis as yet Concerning how it operates. The question must beleft open, whether the determination of cyclical covariation, whichstresses only turning points and duration of cycles and phases,necessarily leads to more divergent results than does ordinary cor-relation. If such a disparity does arise, as is the case here, a deci-Sion must be made as to which of these measures to prefer. Clearlywe are more interested in the cyclical aspects and must thereforebe inclined to view these measures as more adequate. This refersto specific cycles, i.e., fluctuations more nearly of the length andamplitude of the general business cycle. Correlation analysis on theother hand takes into consideration also those 1)ossiblv minor cvckswhich by the definition of the specific cycle are discarded. Twoseries may have strong opposite trends but closely harmoniotis phasecorrespondence This would reduce the correlation cocfflcints hut

The n - 1 in footnote 23 equals N in the fonnula for T, since n refers tothe original series.
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TABLE 20
Sununaryof Reference Cycle and Short-Term Interest Rate Correlations

London- London- Berlin- New York'- New York'- New York'Berlin Paris Paris London Berlin Paris

Three European
countries Four CountriesReference cycle phase comparison-prewar' 88.1 535postwar' 45.2 35.7Short-Term interest rate: phase comparison_prewar' 60.6 48.6

postwar' 39.7 34.4
'Commercial paper rate.
Per cent in agreement.

yield good covariatfon percentages. Or, the specific cycles may
be similar, but one series alone may have a trend.

The matter of trends is of some importance here, especially for
those pairs where the American rate enters. Table 18 shows that
the three prewar correlation coefficients involving the United States
are substantially lower than those for the three European pairs.
This may be attributed to the fact that there is a downward trend
in the American series and nothing like it in the European data.
This then may explain why we have the lowest correlation co-
efficient for the pair United States-France (less than one-half of
the highest coefficient) but a phase correspondence (for both
phases) of 67.8 per cent, which compares with the highest per-
centage of 79.6 and is higher than the lowest of 64.1 per cent.25

For the sake of convenience some principal measurements made
thus far, including some of Chapter II, are summarized in Tables 20
and 21. They require no further comment since they give a corn-

The French rate showed the least regularity in its downward movement,
experiencing many upward movements while the United States rate was drop-
ping, thus making for a low coefficient of conformity.
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Reference cycle phase compai-
isoa___prewarb

postwarb
Short-Term interest rate: phase

90.2
60.5

88.2
68.8

89.7
61.1

64.9
65.6

62.3
55.4

61.1
70.1

comparison_prewarb
postwarb

Sign correlation-prewar
postwar

Correlation coefficient-

71.1
73.5

0.173
0.113

79.8
53.6

0.110
0.108

70.4
52.3

0.115
0.002

72.3
67.5

0.108
0.149

84.1
64.9

0.089
0.274

67.8
66.9
0.074
0.222

prewar +0.73 +0.07 +0.82 +0.45 +0.40 +0.38postwar +0.84 +0.34 +0.13 +0.93 +0.77 +0.34
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TABLE 21

Summary of Rank Ordering, of Reference Cycle, and of
Short-Term Interest Rate Corrclatjons

ThPJOHATION (_.)
REL&T!ON, 1879..19141879-1914 1925-1938 l925-ij

Ref. 8R0RTTERM Ref. SHORT-TEIthI
INTEIT RATE ccle E.Esr RATE

c11C18 INTERL%T MThp phase p ose p pile_se
corn- corn- corn- Corn- COIH- corn.pat. pan- sign corr, pan- pan- sign corn. pan- pan..
son son corn. coeff. son son corn. coeff. son SC)?) co,v cci4

London-
Berlin 1 3 1 1 5 1 4 2 +

1 3 2 2 5 5 4.5

Berlin-.
Paris 2 4 2 3 4 6 6 6

New York-
London 4 2 4 4 3 2 3 1 + - ++
New York-
Berlin 5 6 5 5 6 4 1 3 - + ++
New York-
Pans 6 5 6 6 1 3 245 +

Not significant (0.99 confidence regions oerlap).

prehensive picture of the pairwise behavior of the four great finan-cial centers with which this work is concerned. It will gradually
become clear how dicult it is to establish a ranking of the degree
of interaction between money markets.

The final measurement is the determination of the dispersionand concentration of specific cycle turning points (Tables 22 and23). The method used was explained in Chapter II, pages 65ff.,where it was applied to reference cycles; our present measurementsshould be compared with those of Table 7. The calculations cover-ing the period July i876-September 1913 are for the four countries,twice using the two American rates, and for the three Europeancountries. The period is substantially the same as that of the other
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INTERNATIONAL COVAR1ATION
computations. Such differences as there are arise from the fact thatturning points are not necessarily found at the very first or very lastmonths for which we have data.20

In interpreting Tables 22 and 23, the reader is rernjnd of thediscussion in Chapter II, pages 53 if. It is important to guardagainst excessive interpretation, especially regarding the possibilityof deriving international turning points of short-term interest rates.On the other hand the tables reveal a considerable amount of in-formation, especially if viewed together with those for the referencecycles. We can also reconsider some questions that were raised inChapter II, merely on the basis of general expectations, about thegreater or smaller concentration and dispersion of peaks andtroughs. It will furthermore be desirable to compare the incidenceof the average peaks and troughs with that observed before.21 Weshall consider only the prewar conditions, there being too fewcycles after World War 1.

The comparison for all four countries is made twice, because ofthe substitution of the American commercial paper rate for thecall money rate in the second case.
In the first case we have an unbroken sequence of average peaksand troughs from October 1882 to June 1913. The first peak inOctober 1882 shows the highest dispersion (even including refer-ence cycles of Table 7) with 8.50 months. The following averagetrough of February_March 1886 has a mean deviation of 5 months,the largest of that group and the second largest mean deviation ofboth peaks and troughs (for the commercial paper set of data).The smallest mean deviation for all extrema is for August 1893

with 0.38 months. This is a date and even a year that does not occuras a reference cycle date in Table 7, but there is no doubt that in1893 there was a very sharp international financial crisis whichshows up well here. The same observation must be made for otherdates and this leads us back to the argument, tentatively expoundedin pages 96ff., of the possibility of some autonomy of both financialand international peaks and troughs which are not revealed bythe reference cycle dates. The year 1893 is certainly often mentionedby historians of business cycles and not only in relation to the
solitary American peak of January of that year.

Note in particular the slight difference In regard to Table 7. We hope thereader will concur with us that it Is not material.
This will supplement our study of the covariation of the interest ratespecific cycles with their respective reference cycles, carried out above
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TABLE 22

Short-Term Interest Rates. Concentration and Dispersion of
Specific Cycle Turning Points, July l878Septernbcr 1913,

422 months

SHORT-TERM INTEREST RATES

Average mean deviation of coinciding peaks as per cent of
corresponding average for troughs

Four countries__including United States commercial paper rate 80%Four countries__including United States call money rate 73%
'Coinciding turning points: no opposite turning point within the range ofturning points.
b The arithmetical mean of the coinciding turning points is computed. if theaverage falls exactly between two months, both are reported. TIthe average fallsmore closely Into one month, only this month is reported.'Exdudlng 1886, average mean deviation = 3.20.
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COINCIDING TROUCnS'

Average
trough'a

Average
Mean mean

dcviatlo,i deviation Percentage
(months) (months) coinciding

Four countrjesjnclud. Feb.-Mar. 1886 5.00
ing United States corn- June-July 1892 1.25
mercial paper rate Jan. 1895 3.63

Oct. 1901 4.3.8 3.50 62
Dec. 1904 2.75
Feb. 1909 4.00

Four countries.includ June 1892 1.38
ing United States call Jan. 1895 3.38
money rate Sept. 1901 5.88 3.20 51

Oct. 1904 2.88
Dec. 1908 2.50

COINCIDING I'EAKS'

Average
peakb

Mean
deviation
(months)

Average
tnea,j

deviation Percentage
(months _ciding

Four countriesinclud- Oct. 1882 8.50
ing United States com- Sept. 1890 4.50
mercial paper rate Aug. 1893 0.38

Feb. 1900 1.25 2.79' 68
July 1903 1.00

Sept.-Oct. 1907 2.00
June 1913 1.87

Four countriesinclud- Aug. 1890 3.50
ing United States call July-Aug. 1893 0.75

money rate Dec. 1899-Jan. 1900
Apr. 1903

1.50
3.63 2.36 59

Sept. 1907 1.50
Apr. 1913 3.25



INTERNATIONAL COVARIATION

TABLE 23

European Short-Term Interest Rates, Concentration and
Dispersion of Specific Cycle Turning Points, July

I878-September 1913, 422 months

COINCIDING PEAXS

Average mean deviation of coinciding peaks as per cent of
corresponding average for troughs

Three European countries 83%

tCoinciding turning points: no opposite turmng point within the range of
turning points.

The aritlunelica] mean of the coinciding turning points is computed. If the
average falls exactly between two months, both are reported; if it falls more
closely into one month, only that month is reported.

Excluding 1879, the average mean deviation = 3.44.

The mean deviations of other average peaks are likewise small,
July 1903 (1 month) and February 1900 (1.25 months). These
values are notably less than those for reference cycles, and from
1895 on each one is smaller than the deviation of the correspond-
ing trough. Thus we have for the entire series I) = 2.79 months
and D1 = 3.50 months. This bears out an expectation raised on
page 68, when discussing reference cycles, which was then not
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COINCIDING TROUCRSS

Average
troughb

Average
Mean mean

deviation deviation Percentage
(months) (months) coinciding

Three European countries Aug. 1879 1.78
Apr. 1886 4.22
July 1892 1.56
Feb. 1895 4.00 3.21e 78
Jan. 1902 4.67
Nov. 1904 3.11
Dcc. 1908 3.11

Ave rare
peak

Average
Mean mean

deviation deviation Percentage
(months) (months) coinciding

Three European countries July 1882 7.78
Aug. 1890 4.67
Aug. 1893 0
Jan. 1900 1.11 2.67 72
July 1903 1.11
Sept. 1907 1.56
June 1913 2.44



SHORT-TERM iNTEREST RATES

confirmed, i.e., that there would be greater dispersion around the
troughs than around the peaks. The opposite was true of reference
cycles, but the proposition holds for short-term interest rates.

This is of considerable interest because it is plausible to assume
that interest rates of different countries react more sharply on each
other when there is financial tension, i.e., when rates are high,
than in times of low activity. The lower turning points may there-
fore depend much more on domestic business conditions (and
domestic economic policies, if any) than the upper turning points.
If we exclude the somewhat exceptional values for 1882 and 1886,
we obtain i = 183 and 15= 3.20, a more marked ratio than
before.

There is at least one drawback to this besides the obvious one
of smallness of numbers: there are the low values of p/P = 68 per
cent and t/T = 62 per cent. The latter is identical with the re-
spective figures for reference cycles, the former reference cycle
ratio was 71 per cent. No correction or addition of any sort is pos.
sible of course, since this is merely a question of the wealth ard
poverty of data.2 Yet we can make a test, by looking at the second
set of figures, computed for the call money rate.

This gives one average peak and trough less. There is an unmis-
takable tendency for the average peaks to occur earlier than when
the commerical paper rate was used. The average mean deviation
for peaks is now only 2.36 months, for troughs 3.20 months, which
is identical with the previous figure after elimination of 1886;
otherwise it is 10 per cent smaller. From this and the other data
of Table 22 (notably the low value p/P = 59 per cent) it cannot be
decisively argued that the substitution of the call money rate im-
proves the picture very much. As mentioned elsewhere we would
not have made this substitution had it not been for the contentionthat the call money rate wasbefore l914more important for
the regulation of flows of short-term funds to and from the UnitedStates. If this were true we would expect to find a higher cyclical
correspondence for it-.--provided that short-term rates betweencountries where the proper rates have been chosen do show highcyclical correspondence. The one need not entail the other.

In the prewar period the peaks and troughs of the four short-terminterest rate cycles always followed those of the four referencecycles. This lag, however, was less marked for the three Europeancountries, particularly in the troughs.
D The absolute number of turning points is larger in the case of interest rates.
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We have, however, one more argument in favor of the assump-
tion of a genuine interaction between our interest rates, made on
page 52. There it was stated that, if there is invariance of a high
degree of covariation between two or more time series against an
alternation of short and long cycles in any or several of the many
combinatorial complications, then there is every reason to exclude
the possibility that this covariation was not due to interaction. In-
spection of Charts 4 and 5 will show conditions here. We do not
establish a particular measurement of the degree of this occurrence.
We have it in the measure of coinciding peaks and troughs. If it is
high, and if at the same time short and long cycles alternate as the
dates of turning points of the specific cycles (Table 12) disclose,
then the conditions for making our claim are given.

Such alternation of short and long specific cycles exists: those
from 1892 to 1897 were shorter than those following, up to 1908,
when at least one more short cycle occurred. As usual the length of
the American cycles is much steadier, i.e., they are generally shorter
than the European. So the alternation of short and long specific
cycles is again chiefly a European affair. Hence the transmission
hypothesis looks more acceptable for these three than for all coun-
tries or for any pair which includes the American rates of interest.

As to the satisfactory expression of the phenomenon just men-
tioned by our measures, a qualification is needed: if we have high
concentration of turning points with low mean deviations, there
might still be exceptions which could fall precisely in those regions,
where a change over from short to long cycles (Or vice versa)
occurred. The ratios p/P and t/T assume therefore added sig-
nificance. The higher they are the better is our argument sup-
ported.29 Tables 22 and 23 have shown fairly good values for these
ratios and better ones still for the European countries. However
we still need further evidence for interaction.

The alternation of short and long cycles for our interest rates
should be compared with that of the reference cycles, if it occurs
in both instances, it need not be in the same order. Not even the
exhaustion of all peaks and troughs by the average peaks and
troughs is a guarantee for that. So we can make sure only by actu-
ally comparing the years in which the various turning points fall.
Much has been said about this implicitly already on p. 96 when
comparing our interest rates with their respective reference cycles.

There was complete exhaustion of all available peaks and troughs for the
three European reference cycles.
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We conclude this chapter by making five separate remarks
which either take up points already raised or point to subsequent in-
vestigations which will subject our data to different approaches and
place them in close relationship with data of other activities in the
international financial sphere.

First. At the beginning of this chapter we raised the important
question, for the first tinie,3° whether the absolute level of short-
term interest rates, its changes, or its cyclical behavior were more
strongly subjected to domestic or to foreigii influences. It was then
stated, on general credibility grounds, that the domestic factors
might be the more important. In this most economists would
probably concur, although perusal of the literature does not dis-
close anything decisive. There is one important exception in the
literature_though it does not cover the entire range of this prob-
lemthat is, the study of the interdependence of short-term in-
terest rates with exchange rates. This subject will OCCL1 us more
fully than in any previous discussion (cf. Chapters V and VIII).

Second. There is the larger question of institutional homogeneity
throughout the period covered, that is, the question whether the
behavior of the data shows significant variation revealing such
changes in the institutional background as were not already taken
into account in the selection of the particular interest rates, and
discounted in our continuous use of them. Such a break actually
occurs and conforms with that observed for the reference cycles.
It happens after World War I. The break exists, however, whether
the observations are restricted to the short period of the continued
application of the principles of the gold standard or are extended
beyond that period. The causation is naturally complicated, the
war as such having little to do with it directly. In fact it was more
the emergence of state intervention with interest rates and all those
international factors in the field of capital movements and foreigntrade which produced less synchronized cyclical behavior. Thiscraving for greater autonomy on the part of many states has become
a permanent feature of the years since World War I and vill haveto be referred to repeatedly.

For that reason our study must place chief emphasis upon theperiod up to 1914. The implications of this institutional change forthe validity of the various theories of the busn55 cycle and of
Cf., however, page 24 if. where the probleni of separatiiig hnnttic andforeign influences was put in general terms and where certain ticep-lyingmethodological difficulties were pointed out.
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international trade are clear. Further reference to this is made in the
fifth remark.

Third. There is the question of the absolute levels of the interest
rates. Tables 9 and 10 disclosed considerable differences in their
absolute levels and in their variability. The problem is whether
these differences__chiefly of the absolute levelshave any close bear-
ing upon their covariation. Again this question cannot yet be an-
swered. There is however an interesting phenomenon to note: the
American call money rate is more nearly at a level corresponding
with that of the other (foreign) rates. Yet its agreement with the
three European rates over the cycle is decidedly less than that
shown by the commercial paper rate, as far as covariation is con-
cerned. But this complex of questions awaits study of the ampli-
tudinal behavior and in every way transcends, at the level at which
it has to be carried out, the scope of this investigation. Some aspects
of the question whether the principles of interdependence of inter-
est rates, both short-term and long-term, require that they vary
only within certain rigid limits are dealt with extensively below,
especially in Chapters V and IX.

Fourth. Closely connected with these points is the set of problems
arising from the study of the differences between short-term interest
fates. Realizing that the rates will not in general be identical with
each other, it might be possible to assign to their differences cer-
tain maximum values. If there is to be interaction between the
rates, it would have to take place through shifts within these maxi-
mal ranges. All this would further be tied up with induced and au-
tonomous movements of other factors, such as capital transfers,
exchange rates, etc. These latter in their turn depend in the range
and frequency of their fluctuations upon limits imposed by the rules
of the gold standard to the extent to which they are or are not
adhered to. All this will form the substance of a large part of the
subsequent investigations, which will throw some light upon the
problems of covariation and transmission.

Fifth. On page 21 if. we have touched upon the question whether
the cyclical behavior of economic activities in various countries
is sufficiently similar to warrant the establishment of a uniform
theory of economic fluctuations applicable to any or all countries.
Whether the answer is yes or no in general will not depend entirely
on one field alone. As far as interest theory is concerned, we should
like to question whether such a theory exists in the shape compatible
with the facts described above. There is a large field of verbal, even
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quasi-metaphysical, discussion above the "nature" of interest, etc.,and there is a very much smaller number of investigations showingthe behavior of the principal rates over long periods in the lead.ing Countries.

It may be helpful at this point to summarize the more impoItantspecific findings of the chapter.
As a general rule, the international peaks and troughs indicatcJby the reference cycles are present in the short-term interest ratecycles, although for each of the four countries there tended to bemore cycles in the interest rate series. Unlike the reference cycleshowever, the short-term interest rate peaks tend to show less dis-persion than the troughs. The four countries do not have the samenumber of cycles, the United States having the greatest number.Before World War I the British rate showed the best phase cor-respondence with its reference cycle whereas after the war it wasthe poorest, the United States commercial paper rate now showingthe best correspondence The British rate also showed the bestphase correspondence with the rates in the other three countriesbefore the war although not in the interwar period. Before WorldWar I the United States rate showed the least agreement with thetwo continental centers, much less than did the three Europeancenters with each other. Expansions were longer than contractiombefore 1914 whereas they were shorter in the intenvar period.Using frequency distributio5 to gauge the relative stability ofthe rates, the variation for the United States call money rate wasmuch greater than that of the commercial paper rate, particularlybefore World War 1. The British rate was the most unstable of theEuropean rates, and this instability, i.e., variability, increased inthe interwar period, evidence of the tension under which thateconomy was laboring. The stability of the French economy before1914 was reflected in its short-term interest rate showing a varianceless than that of Great Britain and Germany. In general seasonalvariations decreased after World War I.

Before 1914 the United States rate was the highest of the fourwhereas in the interwar period it was the lowest.

Appendix. Description of the Monthib, Data
Un ited States. Here we choose the comnercjal paper rate.3' ThisSources: Seconda,, source, Macaulay, op. cit., Table 10; priniary sources,Financji4 Review and Conime,j and Fhmnckl Chronicle Macaulay states

that these two sources are practically
identical.
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was one of the most important American short-term rates, at least
up to 1914, at which a large volume of domestic and foreign busi-
ness was transacted. The term applies to promissory notes "on
which merchants and manufacturers borrow money for use in the
ordinary course of their business. No stock or bond collateral is
deposited to secure the loan?'32 After 1914 the notes were admitted
to rediscount at the Federal Reserve banks under certain condi-

tions. Up to 1923 the rate applies to endorsed commercial paper
("prime double-name paper"); in the late 1920's the endorsement
dropped out of use.

The maturity of the paper was, up to December 1923, sixty to
ninety days and thereafter the rate relates to paper having a ma-
turity of four to five months. The tendency was toward paper with

longer maturities.84
The commercial paper rate is what its name implies. It has de-

creased in importance in the course of time, but more so in the
post-World-War I period rather than before 1914, toward which
our main interest is directed. It would be most important for us to
know what the share of international transactions out of the total
was. Unfortunately no data at all exist about this. We return to this
matter below (cf. Chapter V).M

Besides the commercial paper rate, we shall also consider to some
extent a second American short-term rate, the New York call mone,

rate. The reasons lie In the disagreement as to whether this rate or
the commercial paper rate was of greater international significance
for the shifting of funds, chiefly between New York and London,

N Macaulay, op. cit., p. A-344.
N This point may seem of small significance in the characterization of our

series, but it will be seen below, Chapter V. that it assumes great importance.
In order to have the characterization in one place, we mention this fact here,
though it is not immediately significant.

"Statistical procedure: the monthly rate is in general the average of the
weekly rates. If a Saturday occurred on the first or second of the month, the
week ending on that Saturday was considered as entirely in the preceding
month. If a Saturday occurred on the fourth, fifth, or sixth, the week was con-
sidered as entirely In the later month. If It occurred on the third, the week's
average was considered a quotation for half a week in the earlier month and
half a week in the later month.

In times of major disturbances the average monthly rate is an average of
daily rates rather than of weekly averages. Cf. Macaulay, op. cit., p. A-350.

As for the literature, we mention besides Macaulay and the standard de-
scriptions of the New York money market such as M. C. Meyers, B. H. Beck-
hart, J. C. Smith, and W. A. Brown Jun. The New York Money Market, 4 vols.,
New York, 1931-1932, the work by Albert 0. Creef, "The Commercial Paper
House In the United States," Harvard Economic Studies, Vol. i.x, Cambridge,
1938, a thorough study with an almost exhaustive bibliography.
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and even in the prewar period. The call money rate36 is much moreclosely related to the stock market, which sets it apart front therates chosen for the other countries where there is ICSS doubt astheir international, commercial significance. '[he rate covers "loansto stock or bond brokers, or to investment bankers who place in thehand of the lenders stocks or bonds, or both, as collateral. The raterelates to a mixed collateral which includes industrial as svell asgovernment securities."3'
Those loans are made for indefinite periods,38 to be repaid atcall." The rate is an official renewal rate made by the money com-mission of the New York Stock Exchange Clearing

Corporation. Inordinary times some 95 per cent or more of the call loans, newand renewed, carry the renewal rate.3° The statistical procedure isthe same as for the commercial paper rate (ef. footnote 34).The call money rate was always a very important rate on theNew York money market. The much greater significance of eventson the New York Stock Exchange as compared with any Europeancountiy accounts for this. Also it cannot be doubted that manymovements of funds from Europe across the ocean were orientedby these events. But this is not the same as being attracted or re-pelled by the changes and relative positions of the call rate. Inthe late l920's the influx of European funds to New York was moti-vated by expected capital gains on the stock exchange rather thanby a differential of European rates and the call rate. Before 1914there were occasionally still different institutions, notably the jointaccounfs.40

Great Britain. Here we chose the London open market discotrate.4' This rate is charged for the discount of bank bills, i.e., a billof exchange issued or accepted by a bank. The discount rates forbank bill5 are less than the rates charged for fine trade bills. TheR
Sources: secondary source, MacaWay, op. cit., Table 10 and Appendix E.;primary sources, 1878-1889 Commercj, and FinancEd Clironkle. 1890-1919Financial Rccjew and Comml and Financial Chronicle; 1923-1938, Fed-eral Reserve Bulletj.

' Macaulay, op. cit., p. A-337.
TMCf. footnote 33.

Maeaulay, op. cit., p. A-339
These were accounts owned jointly by the London and New York bankinghouses belonging to one and the same financial interests. Moveii of theseaccounts were very important.

No material is available concerning the volumeof transactjo interest charges, etc., except that participating firms attestedto the great signillcanc of the operations. No statistics of capital movementscould safely neglect this institution
Sources: primary source, Econoj,j
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discounting is done by special discount houses, most of very old
standing. The olficial rediscount rate of the Bank of England,
briefly called "bank rate," applies to the same paper. A very large
volume of business was transacted at this open market rate and the
share of international transactions was always very large and con-
tinued to increase in the period before 1914 in conformity with
London's dominant position in international finance. In the post-
war period the rate was still of great importance, although Lon-
don's position was no longer of this dominant nature.

The maturity of the paper varied somewhat. The Economist
indicates usually that its data relate to three months hank bills;
but in other instances the heading reads: two to three months bank
bills. This uncertainty about the actual or most frequent maturity
does not deprive the data of their value; but it introduces, as was
noted before (cf. footnote 33, a factor which will assume some
importance later.42

France. Here we chose the Paris open market discount rate
("Escompte hors Banque") This rate is charged for the discount
of bank bills, i.e., a bill of exchange accepted by the bank. it is very
similar to the British open niarket discount rate. But there were
no special discount houses in Paris; this was and is a peculiarity of
the London market.44 Direct accommodation of business by
banks also played a large role.

'The literature about the London money market is enormous. We indicate
here some important sources, where not only descriptions of this money rate
may be found but also the general setup of the market is analyzed. The order
in which the books are listed indicates their more direct relation to the descrip-
tive side, while from the analytica! point of view it might be quite different.

George Clare, A Money Market Primer, London, 1891, 2nd ed., 1923.
Ellis Thomas Powell, The Evolution of the Money Market (1385-1915),

London. 1915.
F. Lavington, The English Capital Market, London, 1921.
E. C. Peake, An Academic Study of Some Money Market and Other Statistics,

London, 1923, 2nd ed., 1926.
W. T. C. King. Illstoi-y of the London Discount Market, London, 1936.
Richard Sidney Sayers, Bank of England OperatIons, 1890-1914, London,

1988.
a Sources: 1876-1888, Economist; 1889-1908, Statistics for Great Britain,

Germany and France, U.S. National Monetaly Commission, Vol. 21, 1910, and
Economist; Annual Reports, 1925-1938, Federal Reserve Board.

"The literature about the Paris money market is large but not nearly as in-
formative as that for other centers. That is a general experience relating to
French monetary and other economic statistics. They are either completely
lacking when they are available in other countries, or often of very doubtful
quality without any possibility of checking and improving them. On the other
hand there sometimes exist statistics in fields where, in other countries, it is
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Gernany. Here we chose the Berlin private dLscovnt rate ("Fri.
vatdlskontsatz").4e This rate is charged for loans, i.e., discount, on
prime bills) that Is, on those of "recognized solid banks and bankers.
They must be payable at a bank place, i.e., In Berlin or some other
town with a branch of the Eeichsbank. They must call for at least
5,000 Marlcs.'T This characterization has remained essentially true
since 1910 but as In other countries the role of the bills of exchange
has decreased in Germany. This was associated with the rise of
the large enterprises in industry and banking and the more direct
aceommodation of business, especially big business, by the banks.
The private discount rate is comparable to the French and British
rates to a greater exter:in that order.tlian to the commercial
paper rate at New York. But this holds respectively true for the
three European rates. The volume of transactions carried out in
Cermany with bills of exchange was considerable and a fairly high
percentage of the bills either referred to international transactions
arising from international trade or became Instruments of capital
movements. A frequently used practice of German banks was to
rediscount these bills in Paris when the rate there was lower and
to repatriate them just before they fell due. This was the so-called
'pensioning" of bills.

The duration of the loans varied from fifty-six days to three
months. This variation is similar to that found above for the other

impossible to obtain any reliable fosn3atlou at alL Seen against th. generalbackground, this makes them very Fortunatdy Interest rates (andlater exchange rates) are generally lecurate but lee C3iepter V, section 7. Remare SOn)e important works:
Alfred Neymarck Di tOrgsnisstlam Si. Mardsó Fbwnclera en Franca at atéfranger, ParIs, 1884.
k Aupetft and co-authors, L Grand. Marchd, F'enci.rs, Franc. (P.1*at Province), Londres, Berlin, Ne.p York, Pu 1912.
Pierre Castes, Lea Gianda Marckd, Financier., Paris, 1922.H. Fischer, Dir Stat du frsorinirthp, Kradi.* 1984.Statistical procedure: for 1876-1868 and 1909-1914 the average monthlyrates were unaputed by the Ns4eel Bureau cI Ecomomic Reseerth themonthly average Is the a of as mo werAdy_quotmiow as them emFridays of the mimtk Fcc 1 1906 the eri were utuisd bythe ?4atlonsl Bureau: for J 188G4aluuy 1905 s wauber of Thur..days In the mouth deiembxsd eamohor of qaoladora - forMarch 1906-December 19* was the wanber of £otriatlayi. For 1 1968the wa1Iy averages were snmad the Nadonsle Seüass.TMSourcei: 18164910, Dli Rek-' 1875-19 0, 191.1; 1911-1083,Stogl.tlwljea Jahibsi4s Ill, d D.ut.th. R.k* 19844138, WWac.b4t s.d
U.S. National Mcaatary . cli., VoL *1, p 901.
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We have not been able to ascertain what the average

was, certainly not the average weighted for the volume of
transactio,u.* 4$

'Satiwicl procedure; The monthly average rite is computed on the basisd average daily quotations him the various sources. Th, latter Is the averageof quotations fat iong-term and sat-term paper, Le., within the above limits.If mote than one quotation occurred1 either for short-term or long-term paper,then the higheot quotation was uae
The bteretvre about Carmen monetary organization sInce 1879 Is ampleand goumly accurste. We thai ane only a few works that rolate directly

E.VtTh.r die HUt. dcr varach4.dm.i, Zfnaerten and IhT. wechsebeageiL5ism(. Jeer, 19(.
Pburger Die Eurwkkiung des Zdoafws.s in Deutichiand von 1870-19tS, FrnikMt, 1901
H. Albert, Die p.chlthdIcls. Eistwlckltmg des ZMafmssses hi Deutschland von1896 bIt l9$, I4prlg, 1910
Paul WallIth, ledge zur Cnscliichte des Zinsfusses von 1800 bls zur

Cegenwart," J*rbuch flit Nattoedökonomk, Vol. 42, 1911, pp. M9-312.
1. Poble1 Di. neonre Ewtscickivng des Zffiifwsei tied des Elnfluss des Welt-

krleges ae iciness Stand, Fra'ildurt, 1915.
M. Palyl and P. QuIt*ner, Hmndw&terbuch des Bankwescis, BerlIn, 1933.
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