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CHAPTER 111

COMPARATIVE CYCLICAL BEHAVIOR of
SHORT-TERM INTEREST RATES IN
FOUR COUNTRIES, 1878-1938

Section 1. The Role of Short-Term Rates

Short-term interest rates play a prominent role in many business
cycle theories. This corresponds to their great S‘gmﬁc“"(‘e. in the
national money markets. There is further a wu!espread belief tha
among economic quantities they are exceptionally exposed to
international influences and that their movements may frequemly
produce favorable or unfavorable conditions abroad. For that
reason they are frequently included in studies of foreign exchanges,
Their role was undoubtedly great during the classical period of the
gold standard, i.e., between 1871 and 1914. It is therefore impera.
tive that we study their cyclical behavior. In this chapter we show
the behavior of some typical series, and prepare the ground for
further operations to be carried out with them in subsequent
chapters.

Short-term interest rates are highly sensitive to institutiona)
changes. Some rates are operationally important at one time, but
of merely historical interest later although they may still be quoted.
It is therefore important to find out when such breaks in their
significance occur and to what they are to be attributed, Often
this cannot be determined in a satisfactory manner; if this happens
then we must at least exercise great reserve in interpretation.

The rates are determined by a number of elements which need
not be identical in all countries, Among them the most important
are the supply of monetary funds on the money markets and the
willingness of business to borrow at the prevailing rates. The
former is influenced by the reserve position of the banks, the
movements of gold, and the actions of the central bank, if one
exists. The latter are the result of the interplay of little understood
forces operating through the “expectations” of businessmen and
the comparison of present and expected future profit conditions
with the corresponding conditions of borrowing.

Most of these determinants are themselves predominantly de-
pendent upon nationa) conditions. The link with other economies
was chiefly establisheg 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
and—-possibly-—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
difficulty discussed above in Chapter IT 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 6.

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 rates—which is affected also by other
factors than the one just mentioned, e.g., by variations of risk
among short-term and long-term rates—it 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

1Cf., 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. R. 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 js not
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 are 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 not
be 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
them—to be discussed in Chapter IX—relates to the absolute levels
of rates in different countries. In measuring such differences iy
level the comparability of rates is highly important.

Our data cover two main periods, the first from February 1878
to August 1913 (428 months), the second from November 1925
to December 1938 (167 months). In some of the subsequent tables
and measurements different periods, ie., parts of the above, are
occasionally used; the technical reasons for such deviations are
noted on cach one of the tables or jn the text. There s notably a
subdivision of the postwar data for the period of the more or
less general application of the gold or gold exchange standard.

We now formulate the criteria for the selection of the short-term
interest rates. What information do we expect our interest rates
to give?

First, we are primarily concerned with cyclical behavior. Hence
our interest rates must be representative of the category of short-
term rates as far as movement is concerned.

These desiderata? are difficult to fulfl] simultaneously, especially
"It is clear that they automatically insure 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.® 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 policy—transmit 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 Distributions

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.

2 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.

71



SHORT-TERM INTEREST RATES

TABLE 9

Frequency Distributions

Short-Term Interest Rates Prewar Period, January 1876-July 1914,
Seasonally Uncorrected Data

{ per cent)
S—
NY. Great Britain France Berlin, Ge
commercisl  N.Y.cadll  openmarket  open market private
Class paper rate__money rate _ discount rate_discount rate  discount g,
T —
0- 0.39
0.40- 0.79 17
0.80- 1.19 2l 34 7
1.20- 1.59 36 51 32 23
1.60- 1.93 45 385 79 4
2.00- 2.39 59 55 100 50
2.40- 2.79 4 45 86 185 63
2.80- 3.19 17 40 40 52 84
3.20- 3.59 28 31 54 33 64
3.60- 3.99 69 22 57 17 39
4.00- 4.39 51 30 25 4 29
4.40- 4.79 57 27 11 1 45
480- 5.19 62 27 11 3 16
5.20- 5.59 68 15 1 9
5.60- 5.99 54 6 4 4
6.00- 6.39 30 14 1
6.40- 6.79 8 3 1 1
6.80- 7.19 4 5 1
7.90- 7.59 3 6
7.60- 7.99 2 7
8.00- 8.39 3 38
8.40- 8.79 1 3
8.80- 9.19 1
9.20- 9.59 9
9.60- 9.99 1
10.00-10.39 1
10.40-10.79 1
10.80-11.19 1 3
11.20-11.59 1
11.80-11.99 1
12.00-12.39 2
14.00-14.39 1
14.40-14.79 1
14.80-15.19 1
15.80-15.99 1
16.40-16.79 1
20.80-21.19 1
Total 463 463 463 4
Ih 2242.885 1723485 1241.085 113613.885 1:6?685
Zfx? 11425521575 9346.233575 3955.217575 2972629575 514562157
Arithmetic mean  4.845% 8.72% 268%  2.44% 3.16%
Standard deviation ;"{’3;" A% 2.63% 2.44% 3.05¢%
Coeflicient of e 52% 117% 0.67% 1.05%
venation 023 063 0.44 0.27 0.4
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FREQUENCY DISTRIBUTIONS
TABLE 9, concluded
Postwar Period, January 1925-December 1938

N.Y. Great Britain France Berlin, Germany
commercial NY.call open market  open market private
Class paperrate  moneyrate  discount rate  discount rate discount rate
0- 039 . 6 2
0.40- 0.79 87 10 57
0.80- 119 21 58 20 9
1.20- 1.59 1 11 1 16
1.60- 1.99 6 20
2.00- 2.39 5 10 12 20
2.40- 2.79 7 9 7 20
2.80- 3.19 8 1 15 44
8.20- 3.59 4 2 1 23 9
8.60- 3.99 20 11 9 68 270
4.00- 4.39 23 18 31 9 3
4.40- 4.79 7 8 14 3 18
4.80- 5.19 3 6 1 8 10
5.20- 5.59 8 2 8 4 3
5.60- 599 2 1 4 6 5
6.00- 6.39 6 2 1 68 9
6.40- 6.79 2 2 14
6.80- 7.19 4 2 8
7.20- 7.59 1 1 5
7.60- 7.99 1 5
8.00- 8.39 1 68
8.40- 8.79 2 1
8.80~ 9.19 R
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
z 168 168 168 168 168
Zfx 447.160 464.360 409.560 518.360 804.760
2k 1709.444200 2127.832200 1559.740200 1980.732200 4363.788200
Arithmetic 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 0.68 0.81 0.75 049 0.36
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 4.88 per cent
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TABLE 10

Frequency Distributions

Short-Term Interest Rates Prewar Period, January 1876-July 1914,
Seasonally Corrected Data

(per cent)
:‘_&\\\
NY. Great Britain France Berlin, Ce\
commercial ~ N.Y.call open market  open market pﬁvm"nany
Class paperrate  money rate  discount rate  discount rate discount rgg,
N\
0- 0.89
0.40~ 0.79 13
0.80- 1.19 12 29 2 2
1.20~ 1.59 31 36 32 4
1.60- 1.99 48 47 84 40
2.00- 2.39 46 69 105 53
2.40- 279 4 35 59 125 51
2.80- 3.19 11 52 63 63 104
3.20~ 3.59 25 37 53 28 79
3.60- 3.99 45 41 34 13 51
4.00- 4.39 66 33 31 9 34
4.40- 4.79 69 29 19 2 14
4.80- 5.19 75 22 8 15
5.20- 5.59 81 19 2 9
5.60- 5.99 39 11 1 7
6.00- 6.39 24 8 1
6.40- 6.79 13 6
6.80- 7.19 € 7
7.20~ 7.59 2 1
7.80- 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
16.40-16.79 1
19.60-19.99 1
z 463 463 463 6
;:‘:ff;’ 2253.085 1717.085 1243.485 1 11323.285 1411%3.285
_ _ 11439497575 8582 457575 3876.793575 2958295575  5080.58557
Arithmetic mean 4.87% 3.71% 2.69% 2.45% 3.18%
Median 4.86% 3.98% 2.65% 2.42% 311%
Standard deviation 1019 g your 1.08% 0.64% 0937
Coefficient of 0.21 0.59 040 096 029
variation ' ’ ’



FREQUENCY DISTRIBUTIONS

(corrected).* 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 variation® ¢/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

rivate discount rate showed the greatest reductions.

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

*These are obviously very fine distinctions. Their value depends—as in the
following instances—on 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 100(¢/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 financial influences 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 w}m’:h 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 dcep-lying problems in.
volved” 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 be eliminated at all,
depending on the use to which the corrected and uncorrected series
are to be put® If it is a question, e.g., of comparing the relation
of turning points of various series, and if scasonal corrections shift
the original turning points te 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. F inally 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 prewar
period 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 Ausschaltung von

Saisonschwankungen,” in Beltrige zur Konjunkturforschung, Vol. ix, Vienna,
1936, which is the profoundest study of the subject yet. See footnote 34, Chap. L

University Press, 1950, for a discussion of the relation of mmputati(’m and ac-
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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 and—for Germany and the United
States—even 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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CHART 4

Seasonal Indexes of Short-Term Interest Rates,
Prewar and Postwar, 1871-1939
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CHART 4, concluded
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SHORT-TERM INTEREST RATES

TABLE 11
Seasonal Indexes of Short-Term Interest Rates
\h_
GREAT BRITAIN FRANCE GERMANY
1376- 1899~ 1873 1882~ 189  T76- ISBA Iagi
MONTHS 1898 1913 1881 1898 1913 1883 1895 1802 1913
Jan. 111 110 110 112 117 107 lOl‘M
Feb. 113 103 108 101 102 7 18 g O
Mar. 101 101 10 93 100 85 gy 0
Apr. 84 91 101 101 104 8 80 g
May 8 87 98 82 94 8 8 g
June 70 8l 8 90 89 % 102 g5
July 62 78 87 103 & 93 8 g o
Aug. 86 86 87 89 79 88 8 8 g
Sept. 100 95 87 88 89 120 111 14
Oct. 116 115 109 107 109 123 121 12 p
Nov. 134 127 115 112 116 125 127 124 1y
Dec. 134 128 17 112 15 116 142 133 g
Total de-
viations 219 164 110 98 125 182 208 13
1914~ 1934~ 1925~ 1932- 1925-1931*
1933 1939 1931 1938
Jan. 100 87 108 92 968
Feb. 101 85 100 110 91
Mar. 99 94 98 113 94
Apr. 96 97 %2 1M 95
May 95 94 %0 112 99
June 95 18 89 121 102
July 100 100 93 99 104
Aug. 101 97 101 90 103
Sept. 102 98 102 85 103
Oct. 104 104 106 84 106
Nov. 104 96 113 89 103
Dec. 104 131 112 92 104
Total de-
vistions 31 95 60 137 50

* Uncorrected data used for 1932-1939.
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TABLE 11 (concluded)

U.S. Commercial Paper Rate

1877~ 1886- 1893 1899~ 1904~ 1909- 1922-

MONTHS 1885 1892 1898 1903 1908 1914 1933°
Jan. 103 100 89 100 111 94 101
Feb. 98 20 88 90 103 88 9
Mar. 100 98 102 96 107 89 101
Apr. 100 95 111 94 95 89 101
May 89 91 o4 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 95 112 108 115 104
Dec. 108 114 93 117 109 108 103
Total de-

viations 94 101 134 106 89 128 29

U.S. Call Money Rate
1871- 1886-* 1898-* 1912 1919-* 1924-=*
1885 1897 1911 1918 1923 1931

Jan. 121 96 113 92 96 95
Feb. 97 78 77 97 104 97
Mar. 120. 94 98 95 100 94
Apr. 115 94 104 90 97 94
May 87 86 78 87 96 9
June 71 7 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. 111 120 107 112 107 105
Nov. 121 127 141 120 107 98
Dec. 133 131 173 119 103 112
Total de-

viations 204 202 271 116 50 48

* Uncorrected data used for 1934-1943.

© Starting June 1885.
4 Starting July 1897.

¢ Starting February 1912,

t Starting April 1919.

¥ Starting May 1924.
* Starting June 1931, the original data were used.
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to which this is reflected depends on the quantitics involved, j.
on the degree to which their economies are interlocked

Section 4. Domestic Cyclical Behavior

After the elimination of their seasonal varifltions the Specific
cycles are determined for our four respective interest rates.!® A,
can be seen from Chart 5 and Tables 12 and 13, thor(.? are marked
cyclical fluctuations often with considerable amplitudes. They
occur in all series, but the rhythm is different for the varioys
countries. Before specific cycles are examined, the question st
be raised whether there are fluctuations other than seasonal
cyclical.

First, there is the question of long-run trends. These are, as js
well known, of great rarity in interest rates, but there is at Jeag
one instance here which will be more fully dealt with in Chapter
1V, i.e., the United States commercial paper rate. The trend is 5
weak influence on monthly data, and if the specific cycles were
determined from a series where the trend has been eliminateg ‘
in the traditional manner," it would probably have no influence
upon the turning points of interest rate cveles, which are our only
interesi at present.

Second, random fluctuations are considcred in the process of
selecting specific cycle turning points. This is done in 2 qualitative
way on the basis of knowledge about the institutional, historica]
background of the series. It must be admitted that sometimes,
especially in a study of international relationships, random dis.
turbances can be extremely important and more revealing than
the ordinary cycles.

Third, there might conceivably be minor cycles, which are
swallowed up by the specific cycles. According to the definition
of a specific cycle!? certain minor fluctuations are not taken into
account. As a rule they are not very noticeable. So it is with these
interest rates. Qur purpose is to compare their cyelical behavior.

*The seasonal variations of our interest rates are many times as large as those
of the six exchange rates between the four countries. Cf. Table 42 and the
accompanying discussion,

A d'ucussign of the technique by which this is achieved is in Burns and
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SHORT-TERM INTEREST RATES ;
|
|

TABLE 13 1

Number and Duration of Specific Cycles of Short-Term Interest Rates of ‘
Four Countries, Seasonally Corrected Data

— eI - %_\
AVERAGE PER -
AVERAGE DURATION OF* DURATION of
NUMBER OF: (months) | SPECIFIC oy,
Expan- Contrac- Full  Fipan- Contrac-  Fal] Expan Co
m tions  cycless  slons tions  cycles  sipny m
Prewar, February 1878-August 1913, 4268 months
Great Britain 8 8 7 34.9 175 526 666 g3,
France 9 8 8 29.6 20.0 415 597 403
Cerman_v 11 10 10 205 17.9 38.6 53.4 464
U.S. commercial
paper rate 12 11 11 20.2 15.9 36.6 58.0 4y
U.S. call money
rate 12 11 11 81 165 362 537
Postwar, January 1925-December 1938, 167 months
Great Britain 3 4 3 IL8 807 397  g9gg 4
France 4 3 3 132 185 332 g5 g
Gemmany 2 2 2 23.0 51.5 74.5 309 @)
U.S. commercial
paper rate 3 3 2 12.0 33.3 55.0 26.5 735

* Durations of only complete cycles, expansions, and contractions are included in their rege:
tive columns.

* The percentages are calculated from a base equal to the average duration of expansions
that of contractions. This sum is equal to the average duration of cycles only whecy:npathe mnnl?:

This means obviously those cycles which are related by duration
to the ordinary business cycle. That is precisely what the specific
cycles purport to be. Therefore there is no need to look for smaller
cycles here. With this remark we do not rule them out altogether.
On the contrary we shall introduce the notion of short cycles in
another connection where it will prove helpful in elucidating
certain 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 statements
about the prewar and Post-World War I periods (Table 13). Since
we have two American series we refer in the following to American
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DOMESTIC CYCLICAL BEHAVIOR
TABLE 14

Their Respective Reference Cycles
Four Countries

Phase Comparison of Specific Cycles of Short-Term Interest Rates and

SAME PHASE IN: SAME PHASE IN:
Expan- Contrac- DIFFERENT Expan- Contrac- DIFFERENT
sions  tions Total  PHASE sions tions Total  PHASE
(months) (percentages)
Prewar, February 1878-August 1913, 426 months
Great Britain 234 117 351 75 54.9 27.5 82.4 17.6
France 207 142 349 Vi 48.6 33.3 81.9 18.1
Cermany 192 157 849 7 450 369 819 181
United States 155 106 261 165 36.4 24.9 61.3 387
U.S. call money 177 142 319 107 415 333 749 25.1
Postwar, January 1925-December 1932, 96 months
Great Britain 10 50 60 36 104 521 625 375
France 35 41 76 20 36.5 427 79.2 20.8
Germany 33 39 72 24 344 408 750 25.0
United States 39 51 90 6 40.6 53.1 93.8 6.3
U.S. call money 28 47 75 21 29.2 49.0 78.1 219

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,® 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

2 This need not be so, of course, since the periods covered by complete cycles
in each series are not precisely the same.
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SHORT-TERM INTEREST RATES

; raries only between 15.9 months (United States) anq
;?)gr :(t).ntlltls‘a(r;sanceg, while the values for Great Britaip and
Ge;rmany are practically identical: 17.5 and 17..9 months. Ag ,
consequence the dispersion of the average duration of expansiong
is much greater. No relationship of this son:t could be obseryg
for the reference cycles of the various countries. .

The average per cent duration of the two phases (addmg up to
100), computed from the above figures, sh.ows for Great Britain
almost twice as long upswings as contractions of the short-terp
rates; this is a more marked version of the same relationship foyng
in 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 rises
of 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 frcely moving short-term rates.

The post-war situation is widely different. The period covered
is much shorter, and the three full cycles for Great Britain and
France 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 cent
duration of contractions is larger than that of expansions. The
figures for Great Britain and the United States (commercial paper
rate only) are almost identical; both show the greatest proporticn
of contraction over expansion. It is clear what this general shift
means: on the one hand there was a drop from the exorbitant high
rates in a country like Germany as an’ after-effect of a lost war
and inflation; on the other hand there was the deliberate policy of
reducing interest rates, coupled with a genuine increase in liquid
funds in the United States, especially in the 1930's, and a lack of
demand for commercial paper. In some instances the policy of
depressing interest rates was even internationally coordinated by
understandings reached among central banks. While the postwar

of 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 general
Picture. Although there too the reversal of the relation between
the average duration of the two phases took place, it was narrowly
limited (416 per cent for expansion and 584 per cent for
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per cent). The French rate, as we know from the frequency dis-
tributions (cf. Table 9), had not only the lowest averages but 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.!

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: 613 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,'s 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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SHORT-TERM INTEREST RATES

showed the least correspondence, afterward was in the same phase
with American reference cycles in not less than 93.8 per cent of
all months. For the call money rate the improvement iy corre.
is minor,

sp;;]c:is‘:nincierwting is the change for Britain after the war. There
we find the lowest instead of the highest corresprudence: 65
per cent, just slightly higher than the lowest ciewar figure (6]3
per cent, United States commercial paper rate). But the interesting
fact is that only 104 per cent (out of a total of 625 per cent)
of all the months for which the British short-term rates and British
reference cycles were in the same phase, were they both expand.
ing (before 1914: 54.9 per cent out of a total of §2.4 per cent),
This is in agreement with all other series: while before 1914 ex-
pansion dominated without exception, contraction now dominateq.
The most even distribution of the correspondence between the
two phases is for Germany.

To some extent leads and lags affected the degree of agreement
The New York commercial paper rate tends to lag behind the
United States reference cycle. The New York caj: money rate
showed some tendency to lag at the peaks before 1914, whereas
after World War I it tended to lead at the peak. In the pre-World-
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 reversal
between agreement in expansions and contractions was due to
central bank policy aiming at reducing interest rates during busi.
ness depressions (at least doing so faster or earlier than before)

specific cycles.

As pointed out elsewhere, short-term interest rates have played
a large role in most business cycle theories and are still considered
of 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. ;. Hawtrey. Now it is
clear that during the prewar period in similar countries, similar
interest rates behaved diﬁ"erently at different times and in respect

to the national business cycles.!e Increasing the number of cycles

“If we had taken the amplitudes jnto account, the divorsity would have

showp up still more, The coefficients of variation niake this clear. Cyclical
amplitudes 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. 110ff.) 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
obtaining the average which constitutes the reference dates, But
the covariation is high, though it differs among the countrieg and
was subject to sharp modification after the war. The differences
were probably much larger than could be attributed to differences
in the institutional setup. There remains the Possibility that theg,
interest rates in the various nations were not independent of each
other. There may have been influence of one on the other gpg
vice versa. Such international transmission is not obvious, je., j
cannot simply be read off from our charts. On the other hand we
know in a general way about the interlocking of money apq
capital markets.

The reader will recall what was said in Chapter I, section 6 about
the possibility that some parts of the national €conomy are more
closely related to the same or other parts of other econonjes than
to different spheres of the national economy. This possibility wil}
be explored now; it will crop up repeatedly in later chapters,

Section 5. International Covariation

We now take up the direct phase comparison of the cycles of
our short-term interest rates, first for groups of countries and then
for the six pairs, in the same manner in which reference cycles
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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

sible structural relationship, since they have not taken care of
amplitudes nor sufficiently of the difficult problems of the absolute
Jevels of interest rates in different countries.'

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

1 A5 stated before, we shall return to these matters, especially in Chapter 1X.

TABLE 15
Phase Comparison of Specific Cycles of Short-Term Interest Rates
PREWAR PERIOD" POSTWAR PERIOD”
Number  Per cent Number  Per cent
of months  of total of months  of total
Three European countries
1. All three expand 173 40.8 10 6.6
9. All three contract 85 20.0 50 33.1
3, All three in same phase (1 + 2) 258 60.6 60 39.7
4. In different phase 168 394 ) 60.3
Total . 426 100.0 151 100.0
Four countries
5. Three European countries expand, United
States expands 134 315 10 6.6
8. Three European countries expand, United
States contracts 39 9.1 0 0.0
7. 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 21.8
9. Three European countries in_same phase,
United States in opposite phase (6 + 7) 51 12.0 8 53
10. Four countries in same phase (5 + 8) 207 48.6 52 344
11. Four countries in different phase (4 + 6 + 1) 219 51.4 99 65.6
Total 426 100.0 151 100.0

" February 1878-August 1913, 426 months.
* November 1925-June 1938, 151 months.
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TABLE 15, continucd

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

for Groups of Countries, February 1878-August 1913. 426 mong,

SAME PHASE IN: ____SAME rHASE IN:
Expan- Contrac- DIFFERENT  Expan- Contrac. o0
sfons tions Total  PuAsE sions tions  Tota]
(months) (percentagey,
\\—-
Cr;::fcr;laln 232 107 339 87 545 25.1 796
Grézth):;;m 194 109 303 123 4:5.5 256 711
France-Germany 183 117 300 128 430 275 704 :
U.S.—Great Britain 205 103 308 118 48.1 24.2 723 ;
U.S.-France 186 103 289 137 437 242 67.8 }
U.S.-Germany 158 115 273 153 37.1 270 641
United States call money rate |
Four countries 120 62 182 244 282 146 97 ;
U.S.—Great Britain 187 97 284 142 43.9 228 687 §
U.S.-~France 184 95 259 167 38.5 223 60.8 3
U.S.—Genmnany 153 123 276 150 35.9 289 648
U.S. call money- .
U.S. commercial |
paper 178 131 309 17 41.8 308 725

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 13.7 per cent, in both instances. Use of the call money
rate 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 64] per cent for the United States-

~ "There was 1o observable pattern in the leads and lugs among the four
Interest rates, which also accounts for the relatively high agreement,
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Germany.® 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 less—taking the smaller
sample first—than in the prewar period, except for the United
States—France, where it is 87.7 per cent (Table 16), or 19.9 points
higher than prewar and thus not only the highest postwar covaria-
tion (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 States-German 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

* Contrast this, however, with the quite divergent ranking of the correlation
coeficients of Table 21.
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TABLE 16

Phase Comparison of Specific Cycles of Short-Term Interest Rates, Posty,
for Croull))s of Countries, November 1925-December 1931, 73 months

——— et —\
SAME PHASE IN: ___SAME PHASE IN:
Expan- Contrac- DIFFERENT Expan- Contrac- DiFry
.,f,’:; tions Total PHASE siongs tions  Totq] )
(months) (percentage,)
Four countries 10 10 20 53 13.7 137 274 726
Three E ean

coel?ntriuzp 10 10 20 53 13.7 187 274 728
Great Britain-

France 11 28 37 36 15.1 35.68 50.7 493
Great Britain—-

Germany 20 18 38 35 274 247 521 473
France-Germany 20 18 38 35 274 247 521 4
U.S.~Great Britain 18 26 42 31 219 356 5715 £5
U.S.-France 27 37 64 9 37.0 50.7 877 123
U.S.-Germany 20 13 33 40 274 178 452 5y

United States call money rate

Four countries 8 10 18 55 11.0 13.7 24.7 yi Y]
U.S.—Great Britain 15 31 48 27 20.5 425 630 370
U.S.-France 20 38 56 17 274 493 767 29
U.S.~Germany 21 20 41 32 28.8 274 582 3
U.S. call money-

U.S. commercial

paper rate 21 32 53 20 28.8 438 726 9y

after the war. The cooperation of these two money markets ap-
parently suffered more than might have been inferred from the
drop in covariation in general, as shown by the reference cycles.

For the longer postwar period there was an improvement over
the shorter in the covariation in four cases, a deterioration for
United States-Great Britain and practically no change for France-
Germany. Great Britain-Germany is in the lead with 735 per
cent. There was a very close financial contact between London
and Berlin, namely the huge British short-term investments in
the 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 (six
months beyond German introduction of exchange controll) the
correspondence was only 52,1 per cent or virtually nil and before

the war 71.1 per cent,
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TABLE 17

Phase Comparison of Specific Cycles of Short-Term Interest Rates, Postwar
for Groups of Countries, November 1925-June 1938, 151 months

SAME PHASE IN: SAME PHASE IN:
Expan- Contrac- DIFFERENT Expan- Contrac- DIFFERENT
sions tions Total PHASE si?:s tions Total PHASE
(months) (percentages)
Great Britain-

France 15 66 81 70 99 43.7 53.8 464
Great Britain—

Germany 20 91 111 40 13.2 60.3 735 26.5
ance-cermany 20 . 59 79 72 13.2 39.1 52.3 477
US.-Great Britain 16 86 102 49 10.8 570 87.5 32.5
U.S.~France 32 69 101 50 21.2 45.7 68.9 33.1
U.S.-Germany 20 78 98 53 132 51.7 64.9 35.1
U.S.-Great Britain—

May 1920-June

1938 (217 mos.) 28 108 181 86 10.6 49.8 60.4 39.6

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 I1.

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 very
high (for these interest rates) though practically identical in prewar
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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 vaiues for the rates of markets
of different nations assume greater importance.? 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.?!

From seasonally uncorrected data we have computed the corre-
lation 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 similarly. 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 conjunction with Table 18. The long period covered
and the fairly frequent changes of the indexes probably reduce
the significance of the seasonal movement.

* Besides, the rates of different countries not strictly identical, in regard
tothetypeof'hmeﬁwhwh&hthey:d.:;,butodymnﬂmm

!
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TABLE 18

Correlation between Short-Term Interest Rates,
Seasonally Uncorrected Data

CONFIDENCE
LIMITS*

RATE Lower Upper

Prewar Period, January 1876-July 1914, 463 months

London open market rate-Berlin private discount rate 4073 067 078
London open market rate-Paris market discount rate 4087 060 073
Berlin private discount rate—Paris market discount rate  4+0.62 054  0.69
N.Y. commereial paper rate-London open market rate 4045 035 054
N.Y. commereial paper rate~Berlin private discount rate 4+0.40 029  0.49
N.Y. commercial paper rate~Paris market discount rate +0.36 025 046

Postwar, January 1925-December 1938, 168 months

London open market rate-Berlin private discountrate  4+6.84 077 089
London open market rate-Paris market discount rate 4034 015 050
Berlin private discount rate-Paris market discount rate  40.13 —0.07 +40.32
N.Y. commercial paper rate~-London open market rate  4+0.93 090 0.95
N.Y. commereial paper rate-Berlin private market rate 077 0.68 0.84
N.Y. commercial paper rate-Paris market discount rate  4-0.34 0.15  0.50
N.Y. call money rate-London open market rate +084 077 089

* 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-
sult 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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Here we have Germany-France, 0.62,

(commercial paper rate only)-Great
wide gap. The total phase corresponde
tion. The smallest degr

States-France, --0.36.

For much of the time after World War I there are n
movements in our series, so the ¢
their common influence do not app
now change, placing New York-I.0
rate) definitely first with 0.93. The
Paris relation has fallen very low,

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

Sign Correlation: Short

TABLE 19

Prewar and Postwar

-Term Interest Rates of Four Countries

period we find Great Britain..
Great Britain~France with
Y our phase
xt two countries,
followed by United States.
Britain, +40.45, which is a
nce shows much less varia-
ee of relationship is indicated for United

0 seasonal
onsiderations above concerning
ly. The order of the coefficients
ndon (for the commercial paper
main result is that the London-
the other coefficients showing

Correlated,

Rank

accord:

Period Pairs of countries N Z p C  ingtoC
Dec. 1871-]uly 1914 Great Britain-France 511 2835 0.02 <003 0110 3
Jan. 1876-July 1914 Great Britain-Germany 462 271.0 0.00 < 0.0001 0173 1
Jan. 1876—]uly 1914 F rance-Cennany 462 2575 0.02 <003 0115 3
Dec. 1869-July 1914 United States-Great Britain 535 2960 002<003 0107 4
Dec. 1871-July 1914 United States~France 511 2745 012<0.13 0074 6
Jan. 1876-July 1914 Uaited Stat&s—Germany 462 2515 0.08 < 0.09 0089 5
Jan. 1925-Dec. 1938 Great Britain-France 167 925 0.21 < 0.92 0108 5
Dec. 1924-Dec. 1938 Great Britain—Germany 168 935 0.18 < 0.19 0113 ¢
Jan. 1925 Dec. 1938 Germany-France 167 850 0.83 <084 0018 ¢
Dec. 1924-Dec. 1938 United States-Greqt Britain 168 96.5 0.08 < 0.09 0.149 3
Jan. 1925 Dec, 1938 United States-France 167 1020 0.01 < 0.001 0222 2
Dec. 1924-Dec. 1938 United States—Cermany 168 107.0 0.01 <0001 0274 1

N = number of pairs of differences observed,

Z = number of times change in each series showed same sign (a zero change is counted »

one-half).

P = probability that an observed deviation from the e

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 test, chicf 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 observed, i.e., we have the observations xi, . . . , % andyy, . . ., ya
Consider the two sequences of differences:

(1) Xs— X1, Xs—X2, . + + , Xn~Xn-1
Ys—YuYs—UYs . . ., Yn —Yu-2
From (1) we derive the sequence
(2) Zi. e, Tn-a

where z; = 1 if signum (yi.1—y) = S:Enum (xc41—x0). If this does not
hold, then z: = 0. (We exclude the case that any of the differences yi +: — s
and x; . 1 — x« might be zero.)

n—1
Let Z = E Zs,
i=1

For large n the statistic z is normally distributed if the observations on x and y
form two independent random series.
n—1

2

Since Ez; — % we have EZ —

If { —j=2, then z: and 2, are independent. Hence the variance o of Z is
given by
*=(n—1) o3, +2(n—2)oz,z,
1

2
Gz‘ = Z,

p _l_10 1 _1,
Z12s = Eziz: 3436 4738

Hence eon—1 2(n—2) 1n—13
e m=—— e ——— T e

1 36 36
n—1
EZ: 2 I
1iln—13
=
36 3y
z 1
o=2(32-7)-
S 1In—13
=91
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It can easily be shown that our coefficient of covariation ¢ s
closely related to the familiar measure
VXY

T — N »
where N is the number of observations?* of differences between
successive original data, i.e., exchange rates and differentials. ¢ can
vary from —1to 1. T is a frequently used convenient measure of
contingency (T2 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 more
vital 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 be
left open, whether the determination of cyclical covariation, which
stresses 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. Clearly
We are more interested in the cyclical aspects and must therefore
be inclined to view these measures as more adequate. This refers
to specific cycles, i.e., fluctuations more nearly of the length and
amplitude of the general business cycle. Correlation analysis on the
other hand takes into consideration also those possibly minor cveles
which by the definition of the specific cycle are discarded. Two
series may have strong opposite trends but closely harmonious phase
correspondence. This would reduce the correlation cocflicients but

*The n — 1 in footnote 23 equals N in the formula for T, since n refers to
the original series,
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TABLE 20
Summary of Reference Cycle and Short-Term Interest Rate Correlations

London— London- Berlin- New York*~ New York*~ New York*
Berlin Paris  Paris London Berlin Paris

Reference cycle .phase compar-
ison—prewar 80.2 88.2 89.7 64.9 62.3 61.1
postwar® 605 688 6L1 @56 55.4 70.1
Short-Term interest rate: phase
wmparison—prewar' 71.1 79.68 704 72.3 64.1 67.8
postwar' 73.5 53.6 52.3 67.5 64.9 66.9
Sign eon‘elation—prewar 0.173 0.110 0.115 0.108 0.089 0.074
postwar 0.113 0.108 0.002 0.149 0.274 0.222
Correlation coefficient—

prewar +0.73 40687 4062 1045 +0.40 +0.36
postwar +0.84 4034 4013 +0.93 +0.77 +0.34

Three European

countries Four countries
Reference cycle phase comparison—prewar* 83.1 53.5
postwar* 45.2 35.7
Short-Term interest rate: phase comparison—prewar® 60.6 48.6
. postwar* 39.7 344

* Commercial paper rate.
* Per cent in agreement.

yield good covariation 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.2

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 com-

*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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TABLE 21

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

IMPROVEMENT (+) Onpy.

TERIORATION (—) 1y .

RELATION, 1879-19)4 N
1879-1914 1925-1938 18251933

R ef SHORT-TERM Ref SHORT-TERM Re, m“_m
Cld.? INTEREST RATE czde INTEREST RATE cle INTEREST M
‘\
phase phase phase phase phase phase
com- com- com- com- com-  com.

pari- pari- sign corr. pari- pari- sign corr. pari-  pani- sign com
son son corr. coeff. son  son corr. coeff. som  son 0O, coef]

London-
Berlin

London-
Paris

Berlin—
Paris

New York-
London

New York-
Berlin

New York-
Paris

1 8 1 1 501 4 2 -y
3 1 38 2 2 5 5 45 - _ _ _
2 4 2 3 4 6 8 @ - - o
4 2 4 4 8 2 3 + - 4 o4
5 6 5 5 6 4 1 3 -~ 4+ 4 4
6 5 6 @ 1 3 2 45 4+ _ 4 .

* Not significant (0.99 confidence regions overlap).

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 difficult it is to establish a ranking of the degree
of interaction between money markets.

The final measurement is the determination of the dispersion
and concentration of specific cycle turning points (Tables 22 and
23). The method used was explained in Chapter I, pages 65ff,
where it was applied to reference cycles; our present measurements
should be compared with those of Table 7. The calculations cover-
ing the period July 1876~September 1913 are for the four countries,
twice using the two American rates, and for the three European
countries. The period is substantially the same as that of the other
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turning points are not necessarily found at the very first or very last
months for which we have datg 26

In interpreting Tables 22 and 23, the reader is reminded of the
discussion in Chapter II, Pages 534 It is important to guard
against excessive interpretation, especially regarding the possibility
of deriving international turning points of short-term interest rates.

cycles. We can also reconsider some questions that were raised in
Chapter II, merely on the basis of general expectations, about the
greater or smaller concentration and dispersion of peaks and
troughs. It will furthermore be desirable to compare the incidence
of the average peaks and troughs with that observed before.2" We
shall consider only the prewar conditions, there being too few
cycles after World War 1.

The comparison for all four countries is made twice, because of
the substitution of the American commercial paper rate for the
call money rate in the second case.

In the first case we have an unbroken sequence of average peaks
and troughs from October 1882 to June 1913. The first peak in
October 1882 shows the highest dispersion (even including refer-
ence cycles of Table 7) with 850 months, The following average
trough of February-March 1886 has a mean deviation of 5 months,
the largest of that group and the second largest mean deviation of
both peaks and troughs (for the commercial paper set of data).
The smallest mean deviation for al extrema is for August 1893
with 0.38 months. This is a date and even a year that does not occur
as a reference cycle date in Table 7, but there is no doubt that in
1893 there was a very sharp international financial crisis which
shows up well here. The same observation must be made for other
dates and this leads us back to the argument, tentatively expounded
in pages 96 ff., of the possibility of some autonomy of both financial
and international peaks and troughs which are not revealed by
the reference cycle dates. The year 1893 is certainly often mentioned
by 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 the
reader will concur with us that it is not material,

“This will supplement our study of the covariation of the interest rate
specific 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 1878-September 1913,
422 months

T

COINCIDING PEAKS®
Average

Mean mean
Average deviation deviation Percentage
peak®  (months) (months) coinciding
—— e

Four countries—includ- Oct. 1882 850
ing United States com- Sept. 1890  4.50
mercial paper rate Aug. 1893  0.38

Feb. 1900 1.25 r 2.79° 68

July 1803 1.0
Sept.-Oct. 1907 2.00

June 1913 1.87 J

Four countries—includ- Aug. 1890 350 |
ing United States call July-Aug. 1893 075
moncey rate Dec. 1899-Jan. 1900 150 2.38 59

Apr. 1903 363 |
Sept. 1907  1.50
Apr. 1918 325

COINCIDING TROUGHS"
Average
Mean mean
Averafe deviation deviation Percentage

trough®  (months) (months) coinciding
Four countries—includ- Feb.-Mar. 1886  5.00 |
ing United States com- June-July 1892 1.5
mercial paper rate Jan. 1895 3.63 3.50 6
Oct. 1901 438 [ 3 2

Dec. 1904 275
Feb. 1909  4.00 |

Four countries—includ- June 1892 138
ing United States call Jan. 1895  3.38
money rate Sept. 1901 588 | 3.20 51

Oct. 1904 288
Dec. 1908 250 |
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 tuming points: no opposite turning point within the range of
turning points.

® The arithmetical mean of the coinciding turning points is computed. If the
average falls exactly between two months, both are reported. If the average falls
more closely into one month, only this month is reported.

* Excluding 1886, average mean deviation — 3.20.
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TABLE 23
European Short-Term Interest Rates, Concentration and

Dispersion of Specific Cycle Turning Points, July
1878-September 1913, 422 months

COINCIDING PEAXS®

Average
Mean mean
Average deviation deviation Percentage
peak (months) (months) coinciding

Three European countries July 1882 778
Aug. 1890  4.67
Aug. 1893 0
Jan. 1900 111 2.67 72

July 1903 111
Sept. 1907  1.56
June 1913 244

COINCIDING TROUGHS®

Average
Mean mean
Average deviation deviation Percentage
trough® (months) { months) coinciding

Three European countries Aug. 1879 178
Apr. 1886 422
July 1892 156
Feb. 1895 4.00 3.21°¢ 78
Jan. 1902 467
Nov. 1904 3.11
Dec. 1908 3.1

Average mean deviation of coinciding peaks as per cent of
corresponding average for troughs
Three European countries 83%

* Coinciding turning points: no opposite tumning point within the range of
tuming points.

* The arithmetical 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 D, = 2.79 months

and D; =850 months. This bears out an expectation raised on
Page 68, when discussing reference cycles, which was then not
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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 1888,
we obtain D, =183 and D, =320, 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 =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® 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 2.38 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 elscwhere we would
not have made this substitution had it not been for the contention
that the call money rate was—before 1914—more important for
the regulation of flows of short-term funds to and from the United
States. If this were true we would expect to find a higher cyclical
correspondence for it—provided that short-term rates between
countries where the proper rates have been chosen do show high
cyclical correspondence. The one need not entail the other.

In the prewar period the peaks and troughs of the four short-term
interest rate cycles always followed those of the four reference
cycles. This lag, however, was less marked for the three European
countries, particularly in the troughs.

*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.?® 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 ﬁ"f’ separate r emzu:ks
which either take up points already raised or point to subsequent in-
vestigations which will subject our‘data to diffcrent apgrf):}chc:s 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 time,3° whether the. absolute !evel of short-
term interest rates, its changes, or its cyclical behavior were more
strongly subjected to domestic or to foreign influences. It.was then
stated, on general credibility grounds, that the domes.tlc factors
might be the more important. In this most economists wou']d
probably concur, although perusal of the literature doc?s not dis-
close anything decisive. There is one important exceptlon' in the
literature—though it does not cover the entire range of this prob-
lem—that is, the study of the interdependence of short-term in-
terest rates with exchange rates. This subject will occupy 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 foreign
trade which produced less synchronized cyclical behavior. This
craving for greater autonomy on the part of many states has become
a permanent feature of the years since World War I and will have
to be referred to repeatedly.

For that reason our study must place chief emphasis upon the
period up to 1914. The implications of this institutional change for
the validity of the various theories of the business cycle and of

® Cf,, however, page 24 ff. where the problem of separating  domestic and

foreign inﬂpence.s was put in general terms and where certain deep-lying
methodological 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 levels—have 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
rates. 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 ff. 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 showip

the behavior of the principal rates over long periods in the Jegq,
ing countries.

It may be helpful at this point to summarize the more importapt
i ings of the chapter.

szcslfic gﬁet:nc:::a% rule, the ingamational peaks and troug!\s indicateqd
by the reference cycles are present in the s.hort-term interest rate
cycles, although for each of the four countries there tended to he
more cycles in the interest rate series. Unlike the reference cycles
however, the short-term interest rate peaks tend to show less djs.
persion than the troughs. The four countries do not have the same
number 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 jt was
the poorest, the United States commercial paper rate now showip
the best correspondence. The British rate also showed the best
phase correspondence with the rates in the other three countries
before the war although not in the interwar period. Before World

less than that of Great Britain and Cermany. In general seasonal
variations decreased after World War 1.

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

Appendix. Description of the Monthly Data

United States. Here we choose the commerciql paper rate.3! This

* Sources: Secondary source, Macaulay, op, cit., Table 10; primary sources,
Financial Reviey and Commercig] and Financigl Chronicle, Macaulay states
that these two sources are practically identica],
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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.”? 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.s: 3¢

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 1 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).5®

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

# Macaulay, op. cit., p. A-344.

% 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 avera%;e;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. G. Meyers, B. H. Beck-
hart, J. G. Smith, and W. A. Brown jun, The New York Money Market, 4 vols,,
New York, 1931-1932, the work by Albert O. Creef, “The Commercial Pz:iper
House in the United States,” Harvard Economic Studies, Vol. Lx, Cambridge,
1938, a thorough study with an almost exhaustive bibliography.
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and even in the prewar period. The call money ra.te“" is much more
closely related to the stock market, which sets it apart from the
rates chosen for the other countries where there is less doubt as to
their international, commercial significance. "The rate covers “loang
to stock or bond brokers, or to investment bankers who place in the
hand of the lenders stocks or bonds, or both, as collateral The rate
relates to a mixed collateral which includes industria] as well a¢
government securities.”?

Those loans are made for indefinite periods 38 to be repaid “at
call.” The rate is an official renewal rate made by the money com-
mission of the New York Stock Exchange Clearing Corporation, In
ordinary times some 95 per cent or more of the call loans, ey
and renewed, carry the renewal rate.?® The statistical procedure is
the same as for the commercial paper rate (cf. footnote 34).

The call money rate was always a very important rate on the
New York money market. The much greater significance of evens
on the New York Stock Exchange as compared with any European
country accounts for this. Also it cannot be doubted that many
movements of funds from Europe across the ocean were oriented
by these events. But this is not the same as being attracted or re.

Great Britain. Here we chose the London open market discount
rate.*! This rate is charged for the discount of bank bills, i.e., a bill
of exchange issued or accepted by a bank. The discount rates for
bank bills are less than the rates charged for fine trade bills. The

* Sources: secondary source, Macaulay, op. cit., Table 10 and Appendix E.;
primary sources, 1876-1889, Commercial and Financtal Chronicle. 1890-1919,
Financial Review and Commercial and Financial Chronicle; 1923-1938, Fed-
eral Reserve Bulletin,

M Macaulay, op. cit., p. A-337.

®CI. footnote 33.

*Macaulay, op. cit,, p- A-339,

* These were accounts owned jointly by the London and New York banking
houses belonging to one and the same financial interests. Movements of these
accounts were very important. No material is available concerning the volume
of transactions, interest charges, etc., except that participating firms attested

to the great significance of the operations, No statistics of capital movements
could safely neglect this institution,

¢ Sources: primary source, Economist.
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discounting is done by special discount houses, most of very old
standing. The official 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 bank 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.*2

France. Here we chose the Paris open market discount rate
(“Escompte hors Banque”).*3 This rate is charged for the discount
of bauk bills, i.e., a bill of exchange accepted by the bank. It is very
similar to the British open market discount rate. But there were
no special discount houses in Paris; this was and is a peculiarity of
the London market.*- 45 Direct accommodation of business by
banks also played a large role.

9 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 listef indicates their more direct relation to the descrip-
tive side, while from the analytical 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. G. Peake, An Academic Study of Some Money Market and Other Statistics,
London, 1923, 2nd ed., 1926.

W. T. C. King, History of the London Discount Market, London, 1936.

Richard Sidney Sayers, Bank of England Operations, 1890-1914, London,
1936.

“ Sources: 1876-1888, Economist; 1889-1908, Statistics for Great Britain,
Germany and France, U.S. National Monetary Commission, Vol. 21, 1910, and
Economist; Annual Reports, 1925-1938, Federal Reserve Board.

“ The literature about the Paris money market is larfe 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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Germany. Here we chose the Berlin private discount rate (“Pri-
vatdiskontsatz”).* This rate is charged for loans, i.., 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 Reichsbank. They must call for at least
5,000 Marks.*" 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 -
accommodation of business, especially big business, by the banks.
The private discount rate is comparable to the French and British
Tates to a greater exter.—in that order—than 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
Germany 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 fiftysix days to three
months. This variation is similar to that found above for the other
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counizies. We have not been able to ascertain what the average
duration was, certainly not the average weighted for the volume of
transactions. ¢ 4

wm%m: The monthly average rate 1s computed ot the basis
of average daily quotations fiom the various sources. The latter is the average
of quotations for ond shoet-term paper, Le., within the above limits,
I more than one quotation occurred, cither for short-term or long-term paper,
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, Jenn, 1902, -
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1895 bis 1908, 1810,
allich, zur Geschichte des Zinsfusses von 1800 bis zur
Gegenwart,” Jalirbuch fiir Nationalskonomie, Vol. 42, 1911, pp. 289-312.
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