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CHAPTER IV

SHORT-TERM iNTEREST RATE
DI F'FERENTIALS

Section 1. A Meclwni.sm of Interaction and the flf
(1) We now widen the scope of our investigations

considerablby endeavoring to determine whether there is an interdependeibetween our short-term interest rates and the six exchange ratesamong the four countries from which the interest rates were takeii.This program can be carried out only in several successive steps inthis and the following two chapters, and we shall probably not b.able to give exhaustive answers to the various
questions whicharise because of the high degree of complication encountered. Theobstacles are in some instances insurmountable.

The interdependence between these financial fields is, it is gen-erally assumed, achieved by the working of a mechanism which issupposed to link financial markets of various nations. This thenwould give an indication of transmission of fluctuations.The mechanism we are referring to is the classical one familiarto every student of economics: a rise in the short-term interest rateof country A may cause a movement of short-term funds fromcountry B (and possibly from countries C,D, . . .) to A. This willdrive up the exchange rate of A in terms of the currency of B (andpossibly of C,D, . . .). This movement will be induced only if therise of the short-term rate of A lifts it sufficiently above that of B,so as to offer a prospect of gain for short-term investment. "Suffi-ciently" means,' of course, that the various factors working againstsuch a transfer are overcome. Among these are the elements of riskon various counts, the cost of the transfer, and of a prospective laterrepatriation or shift of the funds to a third country, etc. The flowof short-term funds will presumably continue as long as the dif-ference in interest rates invites a profitable
transaction. The influxof foreign funds in the money market of A will ease conditions andlower the short-term rate, or, if it stays high,

the outflow from Bwill tighten money and credit conditions there and thus stop theoutflow; or there may be any of the possible combinations. ButHere is the field where the difficult notion of the "thre:Jiold" becomes ap-
plicable, but we are not ready to use it.
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MECHANISM OF INTERACTiON AND THE DATA

sooner or later the flows will cease until another sufficient differ-

ence between short-term rates appears.
It is clear that this flow of short-term capital may have immediate

influence upon the total volume and the possible direction of loan-

able funds in all countries concerned. It increases lendings where
they are desired and takes excess funds out of idleness. It affects
the economies of all countries between which these flows occur.
The medium of the flows consists of bills of exchange, foreign
securities, gold, etc., in an order of importance frequently shifting2

according to the circumstances.
This then is one of the most obvious ways in which financial

fluctuations in one country react upon the financial sectors of others.

The details depend apparently on the monetary systems of the
countries directly concerned as well as upon the influences com-

ing from countries having different monetary standards. We neglect,

in general, the second and for the first explore only the period in

which all four of our countries were on the gold standard, though

the technical adherence to its principle has varied from country to

country and within some even over time.

(2) Our data are simply the monthly differences between the

short-term interest rates used in the previous chapter. For the

United States we shall, in general, use the commercial paper rate;

wherever the New York call money rate is used, this will be stated

separately. The four basic series give six short-term interest rate

differential$ as they will be called. Occasionally the equivalent

term "excess of (say) New York over London" will be used in-

stead. The sign will indicate whether the New York or the London

rate was in excess over the other. The choice as to the direction in

which the difference is taken was governed by an additional fac-

tor, the form of the data for exchange rates with which the dif-

ferentials will be compared (cf. page 282).

(3) We still have to justify the formation of interest rate differ-

entials from our four basic series. The justification depends on the

purpose which the differentials are to serve. Differentials could

obviously be computed for various kinds of interest rates, e.g., pri-

vate discount rate in A against the same in B, or private discount

rate in A against call money rate in B, or call money rates in A

and B, or against the official central bank discount rate, etc. For

special purposes it may also be necessary to consider groups of

'This will be taken up again in Chapter X, where the little-studied role of

foreign securities will be subjected to some closer scrutiny.
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SHORT-TERM INTEREST RATE DIFFERENTIALS
interest rates. Which of these differentials

conStitutes a really sig.nicant series or group of series depends upon the nature of thetransactions examined. Since we are now concerned with the flowof short-tern funds between countries, the interest rates must jthose most likely to be compared by the investors. There isa priori reason to assume that money invested in A in a partjculform of short-term investment will necessarily be ataj to Bby the rate governing precisely the same kind of invenent in.stead it may go to another kind of short-term
investment, So it isargued that British short-term fundswhile oriented at the Lou-don private discount ratewere moved to, or repelled horn, NewYork not by the similar and equivalent commercial paper rate, butby the call money rate, which is dependent on stock market activityFurthermore short-term funds in A may move to B for long..te

investment. Besides the differences with foreign short-term andlong-term rates, there is the competition in each home marketoffered by the long-term rate. Thus it would be necessaiy to corn.pare our differentials with the four national
differentials (cf. Chapter IX). At the various phases of the businesscycle, the pull exercised by the domestic long-term markets uponshort-term funds varies, and this pull certainly competes with thoseexercised by the short-term differentials with rates in foreign moneymarkets, It is well known what tremendous importance many, ifnot most, theories of the business cycle attribute to the flow of fundjfrom the domestic money markets to the capital markets and tothe occasional interruption of this flowin which latter case nieas-tires such as public investment are recommended, It is revealingtherefore that there exist but few intensive investigationsa of theSpecial mention has to be made of at least two authors; ef. J. Tinbergen,"Suggestio on Quantitative Eusfne Cycle Theory," Econometrica Vol. in,No. 3, 1935, p. 241 if. On page 259 of

' interesting and informative paperreference is made to Lorenz, 'Eine
Differentlaigleichun der Wirtsc1iahsforschung und ihr Integral," BIAjiter fiAt Verslch.Mathematj Bellage set Zeit-schrift für de ges. Vets ch.-wi.ch0ft

Vol. xXiX, p. 212. Loren2 attemp toshow that month to month changes of long-term rates correlate highly with themargin between short-term and long-term rates. This is an interesting begin-ning of the proper sort, but
Unfortunately Lorenz' paper is based on a very

SIfi sample while the question would require extensive material. Tinbergenonly draws attention to this paper and adds no investigation of his own, notingonly the signif1cafl of the problem and_possibJy.._stnuiging a too long chainof causation in his remarks. (Further literare is given in Chapter IX, below.)There is also the possibjjj, of shifting funds from long-term or short-tenn in-terestbeaing SeCurities to floninterest..bem.ing securities such as stocks. Cf. I.Mintz, Deterjoy(,Ji in the Quality of Foreign Bonds Issued in the UnitedStates, 1a2ojajj
National Bureau of Econonjc Research, 1951; and W. B.
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DISTRIBUTiONS AND SEASONAL MOVEMENTS

differentials of the relevant interest rates whether domestic or for-
eign. The material has not even been collected in suitable form.
The statistical devices which would have to be used could at first
remain as simple as ours, although the formation of a theory would
require more sophisticated procedures.

Thus it seems that the choice of our four short-term rates is justi-
fiable. In fact these rates were picked in view of their compara-
bihty. The additional difficulty which arises from now on is that
while in Chapter III we were chiefly concerned with cyclical be-
havior, i.e., mostly timing, we are now also increasingly dependent
on the absolute stand of the rates. This did not matter much before,
since a mistake in selection would not necessarily have been serious
in view of the fairly close cyclical covariation of all short-term rates
in each country. Our data are shown in Chart 18. The differences
in the activities to which our rates refer in their respective countries
are small, so that the rates can be considered comparable. Thus the
differences in their height, i.e., not institutional differences, may
therefore be viewed as genuinely operative differences. In other
words if the rate in London was higher than the Paris rate, this
wouldwith certain specific and important reservations, duly to
be examinedindicate a pull on French funds. And this is what we
want to find out about.

it is very likely that the majority of short-term international in-
vestments was oriented on these rates, and hence on their differ-
ences. Finality on these matters cannot be established in view of the
paucity of existing records and the apparently well-nigh impossi-
bility of obtaining definite, noncontradictory information. This is
one of the several instances in which repeatedly questioned dis-
tinguished and highly experienced operators in the field of inter-
national short-term investment in New York, London, and else-
where who still remember parts of the pre-1914 period, flatly con-
tradict one another in a manner which businessmen often find
characteristic of economists only.

Section 2. Frequency Distributions, Seasonal
Movements, and Specific Cycles

(4) A further description of our data not being called for, we
proceed to two characterizations: first, we examine the frequency

Hickman, The Volume of Corporate Bond Financing since 1900, Princeton Uni-
varsity Press for National Bureau of Economic Research, 1953.
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DISTRiBUTIONS AND SEASONAL MOVEMENTS

TABLE 24

Frequency Distribution, Short-Term Interest Rate Differentials
for Six Pairs of Countries, Seasonally Uncorrected Data

(percent)
Prewar, January 1876-July 1914

Arithmetic mean --0.23%
Median -0.21%
Standard deviation 0.87%
Coefficient of variation 3.78

129

+0.49%
+0.51%

0.82%
1.67

(table continues)

EXCESS PARIS OVER LONDON EXCESS BEBI.IN OVER LONDON

Class Frequency Class Frequency

-3M0 to -2.81 2 -1.60 to -1.41 2
-2.80 to -2.81 4 -1.40 to -121 3
-2.60 to -2.41 1 -1.20 to -1.01 7
-2.40 to -2.21 2 -1.00 to -0.81 21
-2.20 to -2.01 3 -0.80 to -0.61 14
-2.00 to -1.81 7 -0.60 to -0.41 27
-1.80 to -1.61 8 -0.40 to -0.21 27
-1.60 to -1.41 12 -0.20 to -0.01 33
-1.40 to -1.21 16 0.00 to 0.20 35
-1.20 to -1.01 28 0.21 to 0.40 38
-1.00 to -0.81 30 0.4lto 0.60 43
-0.80 to -0.61 38 0.81 to 0.80 41

-0.60 to -0.41 40 0.81 to 1.00 43
-0.40 to -0.21 51 1.01 to 1.20 35

-0.20 to -0.01 38 1.21 to 1.40 28
0.00 to 0.20 32 1.41 to 1.60 25
0.21 to 0.40 30 1.61 to 1.80 18

0.41 to 0.60 28 1.81 to 2.00 12

0.61 to 0.80 37 2.01 to 2.20 5

0.8lto 1.00 24 2.2lto 2.40 4

1.01 to 1.20 20 2.41 to 2.60 1

1.21 to 1.40 5 2.61 to 2.80 1

1.4lto 1.60 5
1.8lto 1.80 1

1.8lto 2.00 1

Total 463 Total 463



SHORT-TERM iNTEREST RATE DIFFERENTIALS

TABLE 24, continued

130

EXCESS PARIS OVER BERI,N EXCESS PARIS OVER NEW y
Cwss Frequency

Class Frequency

-3.40 to -3.21 1 -8.60 to -841 1-2.80 to -2.61 4 -8.40 to -8.21
-2.60 to -2.41 5 -6.80 to -0,61 1-2.40 to -2.21 8 -8.61J to -6.41 1-2.20 to -2.01 11 -8.40 to -6.21 2-2.00 to -1.81 16 -6.20 to -6.01 1-1.80 to -1.61 18 -5.40 to -5.21 j-1.60 to -1.41 38 -5.20 to -5.01 0-1.40 to -1.21 42 -5.00 to -4.81 2-1.20 to -1.01 32 -4.80 to -4.61 1-1.00 to -0.81 38 -4.60 to -4.41 2-0.80 to -0.61 48 -4.40 to -4.21 3-0.60 to -0.41 40 -4.20 to -4.01 3-0.40 to -0.21 33 -4.00 to -3.81 9-0.20 to -0.01 81 -3.80 to -3.81 120.00 to 0.20 31 -3.60 to -3.41 210.21 to 0.40 19 -3.40 to -3.21 270.41 to 0.60
0.61

20 -3.20 to -3.01 23to 0.80
0.81 to 1.00
1.01

19
8

-3.00 to -2.81
-2.80 to -2.61

36
31to 1.20

1.21 to 1.40
2
1

-2.60 to -2.41
-2.40 to -2.21

38
45

-2.20 to -2.01 39
-2.00 to -1.81 30
-1.8Oto -1.81 27
-1.60 to -1.41 31
-1.40to...I.21 22
-1.20 to -1.01 22
-1.00 to -0.81 17
-0.80 to -0.61 3
-0.60 to -0.41 7
-0.40 to -0.21 1
-0.20 to -0.01 3Total 483 Total 463

Arithmetic mean
Median
Standard deviation
Coefficient of variation

-0.72%
-0.72%

0.83%
1.15

-2.40%
-2.34%

1.06%
0.44



DISTRIBUTIONS AND SEASONAL MOVEMENTS

TABLE 24, continued

131

+1.68%
+1.85%

1.19%
0.71

(table continues)

EXCESS NEW Y08t OVER LONDON EXCESS NEW YORE OVER BEBLIN

Class Frequency Class Frequency

-0.40 to -0.21
-0.20 to -0.01

3
4

-2.40 to -2.21
-1.60 to -1.41

1
2

O.00to 0.20 5 -1.4Oto -1.21 0
0.21 to 0.40 11 -1.20 to -1.01 2
0.41 to 0.60 13 -1.00 to -0.81 2
0.81 to 0.80 12 -0.80 to -0.61 5
0.81 to 1.00 19 -0.60 to -0.41 3
1.01 to 1.20 25 -0.40 to -0.21 5
1.21 to 1.40 27 -0.20 to -0.01 13
1.41 to 1.60 23 0.00 to 0.20 14
1.81 to 1.80 42 0.21 to 0.40 14
1.81 to 2.00 36 0.41 to 0.60 19
2.01 to 2.20 36 0.61 to 0.80 21
2.21 to 2.40 37 0,81 to 1.00 24
2.41 to 2.60 28 1.01 to 1.20 35
2.61 to 2.80 30 1.21 to 1.40 32
2.81 to 3.00 24 1.41 to 1.60 31
3.01 to 3.20 12 1.61 to 1.80 33
3.21 to 3.40 15 1.81 to 2.00 30
3.41 to 3.60 9 2.01 to 2.20 21
3.61 to 3.80 15 2.21 to 2.40 38
3.81 to 4.00 3 2.41 to 2.60 31

4.01 to 4.20 12 2.81 to 2.80 22
4.21 to 4.40 3 2.81 to 3.00 18

4.41 to 4.60 4 3.01 to 3.20 12
4.61 to 4.80 5 3.21 to 840 9
4.81 to 5.00 2 3.41 to 3.60 9
5.21 to 5.40 1 3.61 to 3.80 4
5.61 to 5.80 2 3.81 to 4.00 4
6.41 to 6.60 1 4.01 to 4.20 1

6.61 to 6.80 2 4.21 to 4.40 2
8.81 to 7.00 1 4.41 to 4.60 0
9.21 to 9.40 1 4.61 to 4.80 2

4.81 to 5.00 1

5.Olto 5.20 1

5.2lto 5.40 2
6.4lto 6.60 1

7.6lto 7.80 1

Total - Total 463

Arithmetic mean +2.17%
Median +2.08%
Standard deviation 1.21%
Coefficient of variation 0.56



ShORT-TERM INTEREST RATE
DIFFERI;NTIALS

Arithmetic mean
Median
Standard deviation
Coefficient of variation

TABLE 24, continued

EXCESS NEW VOaX CAL). MONEY flATI OVK1 LONZXTh ON MAItEET
------_----_---------.-.----Class Frequenc!) Cwss-

-2.80 to -2.61 2
-2.60 to -2.41 2
-2.40 to -2.21 2
-2.20 to -2.01 1
-2,00 to -1.81 6
-1.80 to -161 2
-1.6Oto---1.41 11
-1.40 to -1.21 13
-1.20 to -1.01 14
-1.00 to -0.81 22
-0.80 to -0.61 14
-0.60 to -0.41 13-0.40 to -0.21 23-0.20 to -0.01 26 5.01 to 5.40

1
0.00 to 0.20 25 5.41 to 5.80

1
0.21 to 0.40 32 5.81 to 6.20

1
0.41 to 0.60 31 6.21 to 6.60

30.61 to 0.80 22 8.61 to 7.00
20.81 to 1.00 17 7.01 to 7.40
11.Olto 1.20 25 7.4lto 7.80 31.21 to 1.40 19 7.81 to 8.20
1

1.41 to 1.60 18 8.21 to 8.60
31.61 to 1.80 13 8.61 to 9.00
11.81 to 2.00 102.01 to 2.20 12 10.61 to 11.00
12.21 to 2.40 6 12.61 to 13.00 22.41 to 2.80 5 13.01 to 13.40

1
2.61 to 2.80 10 16.61 to 17.00

1
Total 463

+ 1.05%
+0.55%

2.32%
2.21

132

2.81 to 3.00
63.01 to 3.20
83.21 to 3.40
63.41 to 3.60
33.61 to 3.80

3.81 to 4.00
34.Olto 4.20
44.21 to 4.40
24.41 to 4.60
34.61 to 4.80

4.81 to 5.00 6



DISTRIBUTIONS AND SEASONAL MOVEMENTS

Arithmetic mean
Median
Mode
Standard deviation
Coefficient of variation

TABLE 24, continued
Postwar, January 1925-December 1938

+0.67%
+0.83%
+1.15%

1.94%
+2.90

133

+2.35%
+2.88%
+2.44%

1.03%
+0.44

(table conlinues)

EXCESS PABIS 0V LONDON EXCESS BERLIN OVER LONDON

Class Frequency Class Frequency

-4.40 to -4.01 1 -0.21 to -0.01 1

-4.00 to -3.61 3 0 to +0.20 5
-3.60 to -8.21 +0.21 to +0.40 5

-3.20 to -2.81 1 +0.4 1 to +0.60 2
-2.80 to -2.41 4 +0.81 to +0.80 1

-2.40 to -2.01 5 +0.81 to +1.00 2
-2.00 to -1.61 7 +1.01 to +1.20 6
-1.6Oto-1.2l 11 +1.2lto+1,40 3

-1.20 to -0.81 15 +1.4lto+1.60 9

-0.80 to -0.41 4 -1-1.61 to +1.80 3

-0.40 to -0.01 12 +1.81 to +2.00 6

0 to +0.40 14 +2.01 to +2.20 12

+0.41 to +0.80 6 +2.21 to +2.40 33

+0.81 to +1.20 15 +2.41 to +2.60 23

+ 1.21 to ±1.60 13 -j-2.61 to +2.80 7

+1.61 to +2.00 17 -+2.81 to +3.00 15

+2.01 to +2.40 8 +3.01 to -1-3.20 8

+2.4 1 to +2.80 12 +3.21(0 +8.40 7

+2.81 to +3.20 4 +3.41 to +3.60 10

+3.21 to +3.60 8 +3.61 to +3.80 5

+3.61 to +4.00 1 +3.81 to +4.00 1

+4.01 to +4.40 1 +4.01 to +4.20 1

+4.41 to +4.80 3 +4.2 1 to +4.40
+4.81 to +5.20 3 +4.4 1 to +4.60 1

+5.81 to +6.00 1
+7.41 to +7.60 1

Total Total 168



SHORT-TERM INTEREST RATE
DIFFERENTIALS

TABLE 24, continued

134

EXCESS P.tRJS OVEfi BEBLIN EXC PARES OVE NEW
YORE----------

-7.60 to -7.21
-7.20 to -6.81
-6.80 to -6.41
-6.40 to -8.01
-6.00 to -5.61
-5.60 to -5.21

1

1
2

-2.40 to -2.01
-2.00 to -1.61
-1.60 to -1.21
-1.20 to -0.81
-0.80 to -Q.4J

12
14
12
18
6

-5.20 to -4.81
-4.80 to -4.41

1

4
-0.40 to -O.O

0 to + 0.40
in

-4.40 to -4.01
-4.00to -3.61

4
-1-0.41 to +0.80
-4-0.81 to +1.20 10

-3.80 to -3.21
-8.20 to -2.81
-2.80 to -2.41
-2.40 to -2.01
-2.00 to -1.61
-1.60 to -1.21
-1.20 to -0.81
-0.80 to -0.41
-0.40 to -0.01

Oto +0.40
+0.41 to +0.80

13
14
13
13
9

20
ii
6
7
6

13

+1.21t0+1.80
+1.61 to -1-2.00
+2.01 to -4-2.40
+2.41 to +2.60
+2.81 to +3.20
+3.21 to +3.80
+3.81 to +4.00
+4.01 to +4.40
+4.41 to +4.80
+4.81 to +5.20

6
14
14
12
ii
6
4

+0.81 to +1.20
+1.21 to +1.80 4+1.61 to +2.00
+2.01 to +2.40 6+2.41 to +2.80 4-1-2.81 to +3.20

Total- -_
A.nthmetic mean -

168

- 1.70%
Total 168

Mode -1.84% +0.40%

Standard devjalio
Coefficient of varjatj

-2.12%
2.14%

-1.28

+0.40%
4-0.40%

1.94%
+4.85
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TABLE 24, continued
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-2.11%
-2.10%
-2.08%

1.22%
-0.58

(table conttnuea)

EXCESS NEW YORK OVER LONDON EXCESS NEW YORK OVER BERUN
Class Frequency Class Frequency

-2.80 to -2.61
-2.60 to -2.41
-2.40 to -2.21

1
1
1

-10.00 to -9.81
-6.80 to -6.61
-6.60 to -6.41

1
1

-2.20 to -2.01 -6.40 to -6.21
-2.00 to -1.81 1 -8.20 to -6.01 1-1.80 to -1.61 1 -6.00 to -5.81
-1.60 to -1.41 1 -5.80 to -5.61
-1.4Oto -1.21 -5.60 to -5.41
-1.20 to -1.01 -5.40 to -5.21
-1.00to -0.81 -5.20 to -5.01
-0.80 to -0.61 3 -5.00 to -4.81
-0.60 to -0.41 5 -4.80 to -4.61 2-0.40 to -0.21 20 -4.60 to -4.41
-0.20 to -0.01 19 -4.40 to -4.21 1

Oto +0.20 35 -4.20 to -4.01 3
+ 0.21 to +0.40 20 -4.00 to -3.81 5
+0.41 to +0.60 20 -3.80 to -3.61
+0.61 to +0.80 9 -3.60 to -3.41
+0.81 to +1.00 8 -3.40 to -3.21 1
+1.01 to +1.20 11 -3.20 to -3.01 2
+1.2lto+1.40 2 -3.00 to -2.81 11
+1.41 to +1.60 5 -2.80 to -2.61 13
+1.61 to +1.80 3 -2.80 to -2.41 6
+1.81 to +2.00 1 -2.40 to -2.21 30
+2.01 to +2.20 1 -2.20 to -2.01 14

-2.00 to -1.81 29
-1.80 to -1.61 4
-1.6Oto -1.41 4
-1.4Oto-1,21 5
-1,2Oto -1.01 7
-1.00 to -0.81 3
-0.80 to -0.81 7
-0.60 to -0.41 5
-0.40 to -0.21 10
-0.20 to -0.01 3

Total 188 Total 168

Arithmetic mean +0.24%
Median +0.18%
Mode +0.03%
Standard deviation 0.71%
Coecient of variation +2.96



Arith,jc mean
Median
Mode
Standard deviation
Coefficient of variation
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SHORT-TERM INTEREST RATE
DIFFERENTIALS

TABLE 24, CoflChlded

EXCESS NEW YORE CALL MONEY HATE OVR
LONDON OPEN MAREXT HATE

Ckss Frequency

-3.40 to -3.21
-3.2Oto -3.01 2
-3.00 to -2.81
-2.80 to -2.61
-2.60 to -2.41
-2.40 to -2.21
-2.20 to -2.01

1
-1.80 to -1.61
-1.00to_..141
-1.40 to -1.21

4
-1.00 to -0.81
-0.80 to -0.61 6
-.0.60t0041 9

11-0.20 to -0.01 13
Oto+0.20 34

+0.21 to +0.40 16
+0.41 to +0.60 34
+0.61 to +0.80 5
+O.8Lto+loo 2
+1.OltO+1.20 4
+1.21t0+1.40 3
+I.41t0-f-1.80 2
+1.6lto+1.80 1+1.81 to +2.00
+2.01 to +2.20 2+2.21 to +2.40 2+2.41 to +2.60 2+2.61 to +2.80
+2.81 to +8.00 j
+3.01 to + 3.20
+3.21 to +3.40
+3.41 to +3.60
+3.81 to +3.80
+3.81 to +4.00

1+4.01 to +4.20
+4.21 to +4.40

1

Total

0.a3%
0.20%

-0.06%
1.21%
3,67
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TABLE 25

Relative Heights of Short-Term Rates Expressed as Percentages
of the Total Period'

All data are seasonally corrected except for ParisBerlin, ParisNew York,
and New YorkBerlin after World War I when the data showed no seasonal
fluctuations.

January 1878 to July 1914 inclusive.
January 1925 to December 1938 inclusive.

dication of strength. This conclusion will be supported later. It
seems to contradict the generally held opinion that London was
the world's money center.7 There are ways, however, to reconcile
these two views: for that it will be necessary to distinguish between
the stocks of capital and gold, etc. (in Paris), and the machinery for
setting monetary funds into motion and getting them to the critical
places in time (the function of London).

For the post-World War I period we find Berlinnot surpris-
inglyin nearly all cases higher than New York and London, but
there is no longer any one center as uniquely placed as Paris was
before 1914 in the sense of having consistently the lowest rate. The
frequency distributions for 1925-1939 bring this out clearly.

If the interest rates were independent, one would expect the
variance of the differential to equal the sum of the variances of the
two rates. If the rates are correlated, the variance of the differential
will be less than this sum. Hence it is of interest to compare the
two, as in Table 26. In every case the differential is less variable
than would be expected if the rates were independent.

So far we have discussed seasonally uncorrected data (except in
Table 25). Table 27 shows the seasonal indexes for the six series
(1876-1939) using the American commercial paper rate only. Both

This ought to be compared with the situation for long-term rates, where
the opposite is the case. Cf. the discussion on page 495 if. and Table 123;
Table 124 gives a comprehensive picture of all types of interest rates and their
differentials discussed in this work.
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Pairs of Cou,Uries Prewarb Postwa?

London higher than Paris 62.2 36.9
Berlin higher than Paris 81.9 78.2
New York higher than Paris 100.0 47.6
New York higher than Berlin 96.1 00.0
New York higher than London 989 67.3
Berlin higher than London 12.8 99.4



0

SilORTTERM INTEREST RATE
DIFFEflENTIALS

TABLE 26
Actual and Expected Variances of the

Short-Term IntetRate Differentials

Paris-London
Berlin-London
Paris-Berlin
Paris-New York
London-New York
Berlin-New York
London-New York (callmoney)

Paris-London
Berlin-London
Paris-Berlin
Paris-New York
London-New York
Berlin-New York
London-New York (call money)

Computed as o + 0b' from Table 24.

Estimated StandanjActual standard
deviation ofdiffer.deviation of
enUals l/rateswe,edifferent als

Independenj

138

0.87
0.82
0.83
1.07
1.19
1.17
2.18

1.94
1.03
2.14
1.94
0.71
1.22
1.21

Prewar

Postwar

1.33
1.58
1.24
1.28
1.59
1.52
2.76

2.37
2.53
2.30
2.32
2.54
2.47
2.89

pre- and postwar
are covered, but for Paris-Berlin,

Paris-New York
and New York-Berlin there are no seasonal

uctuations after 1925.
The method of computation is, as before that of the National Bii-
reau of Economic

Research, but the indexes of this table are not
directly comparable with those of others, notably not with Table11. The reason for this is that the present indexes are additive,
while the former are multiplicative. This means that the present
table indicates in each month how much has to be added (or sub-tracted) from the uncorrected percentages-in which the dif-ferentials appear-in order to get the corrected differentials.

As to the duration of the cycles we refer solely to Tables 28 and
29, where we note mainly the comparative equality in the length of
both phases in the majority of cases.In general the short-term differentials lagged behind the refer-
ence cycles of the countries concerned. This reflected, of course, the
lag of the

short-term interest rates themselves, as noted in the pre-



THE ABSOLUTE MAXiMA

ceding chapter. This lag of the differentials was least noticeable
relative to the French reference cycles.

The American relationships also showed some deviations, the
United States-British differential leading at the trough of the pre-
1914 British reference cycles and the United States-German dif-
ferential showing some lead at the trough of the pre-1914 United
States reference cycles.

At this point we refer the reader to Chart 6 in which is shown,
for each of the four money centers separately, a curve indicating
whose the maximum differential was in each market. In other words
we record the greatest difference prevailing each month and indi-
cate that other of the three markets against which it applied. These
curves show in which direction and to which extent a pull on short-
term funds was exercised. From the fact that notably in the early
years it was often the same other center against which a maximum
difference obtained, we derive a notion of relative strength and
weakness of markets (which we shall also measure by other means
elsewhere). When at least the place names change frequently, as
is often the case for London, we may state that we deal with a more
'normal" situation, i.e., one where a considerable give-and-take is
the rule. Furthermore the same conclusion would be drawn when
there is a frequent change from positive to negative differences. In
that case we may say that money flows most likely alternated be-
tween the given center and the stated respective counterpart. The
appearance, on the other hand, of one and the same market with
always the same sign, for several years without interruption, is an
indication of malfunctioning and lack of response. This is true, e.g.,
for London-Paris for 1906-1913 when London was always at its
highest (of all) against Pans. Even more notable is the relationship
New York-Paris for a much greater number of years. The period
after World War I shows again the great break that occurred, both
in regard to the stability of relationships (not a sign of equilib-
riurn!) and the extent of the deviations where the latter previously
had tended to narrow.

Section 3. The Absolute Maxima

It is now necessary to examine the absolute maxima of the dif-
ferentialsas we call them in distinction from the local extrema, i.e.,
those observed when rates in a particular money market are com-
pared with those in each of the others. In this way we expect to
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SHORT-TERM iNTEREST RATE
DIFFERENTIAL

TABLE 28
Specific Cycles of Short-Tenn Interest Rate l)ifferentjajs

1877-1914

EXCESS NEW VOILE EXCESS BERLIN
EXc pCOMMEJCj4L PAPER PRIVATE DISCOUNp

RATE OVER LONDON RATE OVEI LONDON
ovER O?JD04DISCO LINT RATE

DISCOUNT RATEs
Woi4gh Peak Trough

Aug. 1878 Oct 1878 Oct 1878 °. 1878Sept. 1879 Feb. 1882 Oct. 1879 July 1883 Nov. 1880 July 1883
Juy 1884 Apr. 1885 June 1885 Sept. 1887 Oct. 1885 Not...
JuLy 1887 Oct. 1890 Jan. 1896 Apr. 1898 Nov. 1894 Nov. 1gJuly 1893 July 1894 Feb. 1899 Sept. 1902 May 1897 Apr. 1::Aug. 1896 Aug. 1900 Oct. 1904 May 1906 Feb. 1899 Dec. 1899
Nov. 1902 Aug. 1904 Apr. 1908 Apr. 1910 Nov. 1904 Nov. jMar. 1908 Oct. 1911

Sept. 1908 Apr. 1910
Nov. 1911 July 1912
Feb. 1914

EXCEsS NEW YORKEXCESS PARIS OPEN
COMMEXCMJ. PAPERMARKET DATE OVEB
RATE OVER BEfljq

EXCESS PARIs
NEW VOEX COMM.

OPEN MARKEr
OVER 8ERjj OPENCML PAPER RATE

DISC0UJ. RATE
MAREST RATEPeak Trough Peak Trough Peak TroughOct. 1877

Nov. 1878
Nov. 1877

Jan. 1879 Aug. 1879 Aug. 1879 Jan. 1882 Nov. 1881 Dcc. 1882
June 1881 Mar. 1883 Sept. 188.3 Apr. 1885 Dcc. 1888 Nov. 1890
Sept. 1885 July 1887 Sept. 1887 Oct. 1890 Jan. 1892 Sept. 1893
Dee. 1888 Dec. 1890 July 189:3 Dcc. 1893 Nor. 1894 Nov. 1899
Apr. 1892 July 1893 Aug. 1896 I)ee. 1898 July 1902 Dee. 1907
Oct. 1894 Oct. 1896 Sept. 1902 Nov. 1904 Dcc. 1908 June 1913
Dec. 1896 Aug. 1903 May 1906 May 1908Nov. 1904 Dec. 1907 June 1910 Nov. 1911Dec. 1908 July 1910
Nov. 1911 Oct. 1912
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TABLE 29

Number and Duration of Specific Cycles of Short-Term Interest Rate
Differentials, l878-l914

THE ABSOLUTE MAXiMA

'No specific cycles have been determined for the postwar period.
b The distinction between expailsiolls and contractions is arbitraiy.

obtain information about the greatest pull exercised by interest
rates in each month on the short-term funds of all our (interna-
tional) money markets, when these are viewed together.

We expect to find information about two things:
A series of absolute maxima should corroborate our gen-

eral information essentially about world tensions in money markets
coincident with great international crises; in addition they may
perhaps reveal further tensions not generally recorded. All this is
subject to the restrictions which must be imposed upon time series
of this kind (cf. Chapter I, section 2, and Chapter VII below for an
application).

The absolute maxima should show a downward trend fac-
tor which would corroborate our general information about a sys-
tematic development of the money markets in the direction of
greater unification. This would also make the hypothesis plausible

143

NUMBER OF:

AVERAGE BIJL4TTON
OF SPECIFIC CYCJ.VS

(months)

AVERAGE

PER CENT OF
DURATION OF

SPECIFIC CYCLES

Expan- Contrac- Full' tion? cycles
Expan- Contrac- Full

sion tion cycle
Expan. Contrac-

sion tion

New York-London
Aug. 1878-Oct. 1911 7 7 7 28.1 28.7 56.8 49.4 50.4

Paris-New York
Jan. 1879-Nov. 1911 9 9 9 18.8 25.0 43.8 42.9 57.1

New York-Berlin
Aug. 1879-June 1910 7 7 7 28.9 24.0 52.9 54.6 45.4

Berlin-London
Oct. 1878-Apr. 1910 6 8 8 32.2 30.8 63.0 51.1 48.9

Palis-London
Oct. 1876-Feb. 1914 9 9 9 26.1 23.7 49.8 52.4 47.8

Paris-Berlin
Nov. 1881-Dec. 1908 5 5 5 28.8 36.2 65.0 44.3 55.7
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SIIORT..TERM INTEREST RATE DIFFEREVTIALS
that during the time covered by our statistics the volume of inter.national short-term lending increased, as is indeed often assnjThe data are obtamed from the same set of figures used beforeI e, they are takcn from the differentials which are unco1-recJ fseasonal variations (if any). The values are necessarily always posi-tive, since they show the greatest existent gaps between the high.est and lwestjJ]terest rates of each successive month (ci. Tables .30and 31, yearly data).

AlthO artiijjy cstruc these series do not lack directintuitive meaning: while obtained by a pnxess of selection fromsix relative positions of four original series, the absolute maumindicated to each operator in the short-term capital market thestrength of the greatest pull and its direction %ll this is under theassumption that interest rates really did deride such flows, thoughnot necessarjJ- to the exclusion of other factors, such as exchangerates. differenc* in price levels, etc. Such con1paris were cOflstanth- made on all markets by the interested parties. To what ex-tent they influenced their actions is of course an adthrio ques..tion.
%Then we set out to determine the most bkeb flows among moneymarket5. b restricting ourselves to four we neglect the Bows toand from others. The four markets taken were undoubtedjy thelargest before 1914 and still overweighed all others after 1925, al-though sonic new rnarket had become larger (notably Zurich andAnistes-tiam). Thus the inclusion of, say. St. Petersbsjr and Vienna,would have resulted in still higher absolute maxima than those ofNew York over one of the three Europe markets. But it wouldbe hard to conclude that such a differ.jal wotjkj have describedthe strougeçt pull, in spite of the possibiiit of these higher interestrate countries also being on the gold standar.j The risk factor moreor less allows us to classify the various countries into zrotips. Thereis therefore little doubt that most large co.mtnjes before 1914 out-side our four could definitely not be included in this tabulation\Vah all the ratj it entails we c-an speak of the most iikelvtIow of funds and of largest and smaji thtert-t rate gaps in thework! though dealing oah- with our four money rnarket.In inter retjig we make two initial obsetjo.First. World War I brings a Slurp chan,

before. In the pre-'var period a seldom broken absohit rnjxj exjjj between
uud(I CLi LX. section 4. espcifl. Chixts 3 ai (4 show the trenil

146

18

18S
188
I
188
1 8

iss
18
1 8'
188
188
189
'SW
i&r
189.
189
193
196
1897
1898
1899
190()
1901
1902
190:
190-1

1905
1906
1907
1908
1909
1910
1911
1912
191:3

1914

1925
1926



TUE ABSOLUTE MAXiMA

TABLE 30

Absolute Maxima of Short-Term Interest Rate Differentials for Six
Pairs of Countries, Seasonally Uncorrected Data

(annual values)

Maxlma Minima
Months Countries Months Range AverageYear maximorum Countries maxlmorum

147

-

Prewar

1876 4.76 NY-L Oct. 2.55 NY-B Feb. 2.21 3.46

1877 5.35 NY-P Oct. 2.25 NY-P May 3.10 3.58

1878 4.09 NY-P Jan. 1.74 NY-P July 2.35 2.85

igig 4.75 NY-L Sept. 1.62 3.13 3.41

1880 3.64 NY-L Jan. 2.35 NY-P June 1.29 3.10
1881 3.28 NY-B Mar. 1.67 NY-L June 1.61 2.40
1882 3.60 NY-P Oct. 1.28 NY-L Jan. 2.32 2.62
1883 3.88 NY-P Mar. 2.12 NY-P July 1.76 3.03
1884 4.78 NY-L July 2.34 NY-P Mar. 2.44 3.28
1885 2.72 NY-L June 1.33 NY-L Apr. 1.39 2.17
1886 4.00 NY-P Sept. 2.22 NY-L Jan. 1.78 2.98
1887 4.86 NY-P Sept. 2.23 NY-P Feb. 2.63 3.85
1888 3.93 NY-L Apr. 1.47 NY-B Dee. 2.46 2.87
1889 3.45 NY-P Oct. 2.29 NY-L May 1.16 2.93

1890 4.49 NY-P Dec. 2.34 NY-P June 2.15 3.11
1891 4.08 NY-L Aug. 2.40 NY-B Apr. 1.86 3.08
1892 3.70 NY-L Sept. 2.07 NY-L June 1.63 2.72
1893 9.36 NY-L July 1.96 B-F Dec. 7.40 5.02

1894 2.73 NY-L Sept. 1.83 NY-B Feb. 1.10 2.01

1895 4.16 NY-L Oct. 1.98 NY-L May 2.18 2.81

1896 8.89 NY-L Aug. 2.78 B-P Dec. 4.11 4.73
1897 2.58 NY-L May 1.19 NY-P Feb. 1.39 2.13
1898 3 81 NY-P Apr. 1.31 NY-P Jan. 2.50 2.32
1899 2.78 L-P Dec. 1.00 B-P July 1.76 1.90

1900 2.30 NY-P Oct. 0.99 B-P Apr. 1.31 1.61

1901 3.25 NY-P Sept. 1.16 L-P Feb. 2.09 1.89

1902 3.72 NY-P Sept. 2.15 NY-B Feb. 1.57 2.83

1903 3.72 NY-P Aug. 2.08 NY-P May 1.64 2.95

1904 2.99 NY-P Sept. 1.55 NY-P Nov. 1.44 2.11

1905 2.97 NY-P Sept. 1.50 NY-P Jan. 1.47 2.33

1906 3.97 NY-P Sept. 2.36 NY-P Jan. 1.61 3.00
1907 3.99 NY-P Dec. 2.08 NY-P June 1.91 3.00
1908 3.15 NY-P Mar. 1.61 NY-L Dec. 1.54 2.31

1909 2.79 NY-P Aug. 1.48 NY-B Jan. 1.31 2.22

1910 3.43 NY-P July 2.13 NY-P Jan. 1.30 2.64

1911 2.03 NY-P Aug. 0.88 NY-P Oct. 1.17 1.50

1912 2.81 NY-P Oct. 0.57 NY-B Jan. 2.24 1.69

1913 2.40 NY-P Aug. 0.81 NY-P Jan. 1.59 1.83

1914 1.95 NY-B July 1.28 NY-B May 0.67 1.59

Postwar

1925 4.69 B-NY Jan. 2.37 B-NY Dec. 2.32 3.77

1926 2.72 P-NY Oct. 0.67 B-NY Apr. 2.05 1.78



SHORT-TERM INTEREST RATE DIFFEREVTIALS

TABLE O, wrjtthued

ajn Cowjlriet Months naum',ruc
1'T 47 13-p Ott. 034 f- It.

2.7
I B-P Apr. 2S) B-P E.

41) B-P 2. B-P j.& 10 a

-) B-P Dec. 1.14 B-P A
11 I0O B-P Au -- '-
1 119 B-P Jan. 27 B-I. Dc 242 3.71'3 B-L AuZ. - -

3c19hS4 316 B-L Na. 2 B-I. J o.g z i
435 515 P-L Dec. 240 B-L

P-L May B-'1 3301S 4.. P-L Juh L I. 2S1' P-I. Ape. 213 F-V s
NT = Xei j

18

18

18
New Od arid e of the Europein art i the pemd after i

£5 the center with the highest theEi Fris butfrqtvar.d fc üg stnt .wer Lmr:r. DL'aa11V
1Wfr 13 onw.ird.

Ssd. there ezist an uninistakbk 'r' iown in
frct'j)d nd hed the akutr s.eici iii the
bkte n1.iiina before \Vr3d \VAI I s C. . :r whxh theu'rrt rt. e pkts the's .intij Y ± firns

ii a rkiri. ni.uuer ouc e'tatcc ei-ess.i b 1.
it i erdh -p1ed b r: ai ie une

c.pta1 nxnt ±s est r.ateiren',a] t'wtn nurets. r be cL,-
a5aig. '.kda t' bein .a fms.ci i t3' the

th..t there tiv be .a hi-b .:c a
'wnwa.rj t-j cf -.--

& i sppct-
F't the tw,ir 'ear there s. - de.irb 19

J 9
t 3 19(

- f
191-k: i -e 1i-'s t zuzz. c! JØxx 'iv

1*

18
I S

18

18

18

18.
18'
18
1W

1 8

18
18
19

191

I 91

1 9(

191



THE ABSOLUTE MAXIMA

TABLE 31

Minima of Short-Term Interest Rate Differentials for Six Pairs of
Countries, Seasonally Uncorrected Data

(annual values)

Maxima Minima
Year minimorljm Countries Months minimorum Countries Months Range Average

Prewar

149

1878 1.28 B-P Oct. 0.03 P-B Feb. 1.23 0.52

1877 1.06 B-L Sept. 0.14 P-L Apr. 0.92 0.45

1878 0.48 L-P May 0.10 B-L
Apr.
July 0.38 0.26

1879 0.90 P-L Oct. 0.00 P-B Mar. 0.90 0.37

1880 0.81 P-L Oct. 0.02 L-B Apr. 0.79 0.23

1881 0.43 B-L Sept. 0.05 B-P Aug. 0.38 0.19

1882 0.67 P-L Dec. 0.10 B-P Mar.
June 0.57 0.28

1883 0.46 003 L-P Dec. 0.43 0.21

1884 0.73 L-B Nov. 0.03 B-P Aug. 0.70 0.36

1885 0.58 B-P June 0.06 P-B July 0.52 0.25

1886 0.53 B-L July 0.03 B- Jan.
Apr.

0.50 0.18

1887 0.41 B-L July 0.01 B-L Jan. 0.40 0.20
1888 0.46 P-B Aug. 0.08 B-L Apr. 0.38 0.23
1889 0.89 L-P Dec. 0.01 B-L May 0.88 0.37

1890 1.03 B-L Dee. 0.13 L-B oct. 0.90 0.52

1891 0.72 0.03 hP Feb. 0.69 0.21

1892 0.56 July 0.02 L-P Feb. 0.54 0.21

1893
1894
1895
1896

0.76
0.58
0.81
0.99

B-P
B-P
P-L
B-P

July
Sept.
Dec.
June

0.02
0.03
0.12
0.06

L-P
B-P
BP
L-P

Dec.
Dec.
May
Sept.

0.74
0.55
0.69
0.93

0.38
0.26
0.47
0.60

1897 0.58 B-P o.os NY-B Jan. 0.53 0.34

1898
1899
1900

1901

0.53
0.53
0.33

1.49

L-B
NY-P
B-NY

B-L

Apr.
June
Mar.

June

0.07
0.02
0.03

0.04

NY-B
NY-P
B-NY

P-L
B-NY

Jan.
Jan.
July
Mar.
Oct.

0.46
0.51
0.30

0.45

0.24
0.16
0.17

0.19

1902
1903

0.52
0.65

L-B
L-P

Dcc
Feb.

0.02
0.12

P-B
L-B

May
Sept.

0.50
0.53

0.22
0.36

1904 0.63 B-L Sept. 0.14
B-P
B-L

Apr.
July

0.49 0.28

L-B Mar. 0.67 0.23
1905 0.69 L-P Dec. 0.02 B-h Oct.

1906
1991

1908

0.52
0.76

0.78

B-L
NY-B

L-P

Mar.
Dec.

Jan.

0.11
0.03

0.03

B-L
B-L
P-L

NY-B

Jan.
Jan.

May

0.41
0.73

0.75

0.30
0.34

0.24



SHORT-TERM iNTEREST RATE DIFFERINTIALS

TABLE 31, concluded

P = Paris
1) = Berlin
L = London
NY New York

rising trend,'° first up to 1931 when England vent off the goldstandard and Germany had introduc what is fully equivalent_.exchange control; the trend continues unmistakably throughout theremaining years. We note again that, especially in the later period,the four countries manipulated their interest rates to a large extent.Sometimes this was done jointly even during the gold standardperiod as was the case between England and the United States in1927 when the famous 'easy money" policy was initiated. Never-
2Cf. Chapter IX, Charts 63 and 64 for the long-term rates.
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Year
Maxima

minimonim Countries Months
Minima

tninimorvm Countries Months Range
1909 0.62 B-L Dee. 0.01 Lj-

0.611910 0.77 B-L Sept. 0.01 P-L July 0.78
1911 0.38 B-L Aug. 0.03 L-B

L-P
Feb.
May 0.35 0.it

B-L1912 0.75 SePt. 0.01 P-B Jan. 0.74
1913
1914

0.48 L-B Nov. o.o NYB May 0.420.34 NY-B Mar. 0.01

Postwar
LP May o. o.

1925
1926

0.66
0.31

L-NY May 0.03 F-L Dcc. 0.63 o

1927
1928

0.43
1.04

B-L
L-NY

May
Aug.

0.01
0.01

P-L
B-NY

Feb.
Jan.

o.o
0.42

0,is

1929
1930
1931

1932

0.78
0.84
1.77

1.38

L-P
NY-L
NY-L
L-NY

B-L

Aug.
May
Feb.
Nov.

Jan.

0.07
0.03
0.06
0.01

0.09

NY-L
L-NY

P-L
NY-L

P-L

Mar.
Oct.
Apr.
June
July

0.i
0.75
0.78
1.76

o,

OA2

o.

1933 0.74 Nov. 1.29 0.40

1934 0.28
NY-P
NY-L

Mar.
Nov.

0.00
0.01

NY-P
L-NY

()
1ay

0.74
0.27

o.

0.121933 0.39 NY-L Jan.

Jan.
0.01 NY-L J tine

Dec. 0.38 0.16
1936 0.20 NY-L

May 0.07 L-NY June 0.13 0.17
1937 0.45 NY-L Aug.

Oct. 0.12 P-B .

1938 0.37 P-B Apr. 0.00 L-NY Oct. 0.37 0.20
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SHORT-TERM INTEREST RATE DIFFERENTiALS

theless the outcome was an over-all rise in the maximal differentials,
as revealed by Chart 7.

It might seem natural to conclude that short-term capital move-
ments must have declined to an increasing extent as interest rates
rose, just as previously we concluded the converse. Such a state-
ment would seem rash in the light of our general information,
which is however unfortunately not based on very good statistics.
We know that up to 1981 there was an enormous flow of short-
term funds, largely from the United States to Great Britain and
to the continent, and also from Great Britain to the continent.
This flow was of the traditional nature in the sense that it went
from countries with low interest rates to those with higher rates.
It was both a short-term and long-term movement. In spite of
its extent and duration, the level of the absolute maxima kept on
rising, at least as far as its trend is concerned.

After 1981 there came a return movement of these funds, though
it was perhaps not large enough to have decisive influence upon
the structure of short-term interest rates. In addition there arose
a new movement, that of "hot money," consisting of very liquid
funds that moved partly outside our four marketsalthough affect-
ing every one of them in one way or anotherchiefly by inclusion
of the Swiss and Dutch markets. The picture is further complicated
and extended beyond the scope of the present statistics_by
the rise in gold production and the great flow of gold to the
United States due to the deliberate devaluation of the dollar. The
fact remains that there were huge short-term capital movements
and it is quite likely that they were not smaller than those in
the years preceding the outbreak of war in 1914.

"Hot money" moved essentially for political reasons, among
which we include the fear of devaluation of the various currencies.
It moved counter to the interest rates, attracted by low ones
as promising political stability and repelled by high or rising
rates as heralding political upsets, confiscation, and devaluation.
It was, so to say, money "hors commerce," but nevertheless it
profoundly influenced the general situation. This money was
frequently o'tained by changing from long-term holdings into
short-term funds before they were moved; frequently they were
movements of securities, accumulation of balances abroad from
exports, etc. These flows tended to drive up the short-term rates
where they were already high and to decrease them further in
the other markets. We shall have to return to the problems which
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THE ABSOLUTE MAXiMA

this causes in our study on several other occasions (cf. pp. 154 if.).
it would be erroneous, however, to believe that before 1914

there were no movements of short-term funds from high interest
rate levels to low ones. Frequently debtor countries like Russia
and Japan had gradually to transfer funds to Berlin, London, and
Paris in view of impending coupon payments for their loans. These
transfers were made irrespective of the momentary position of
short-term rates. There had to be a deliberate sacrifice of interest.
The Italian monetary policy too operated in a similar way when
remittances of emigrants were not generally transferred to Italy,
but instead allowed to accumulate at low interest in banks abroad.
These funds were chiefly used for payment of Italian imports,"
their ultimate destination.

(6) The trends observed are in interest rates, which are per-
centage figures. There seems to be a widespread opinion among
economists that trends are very unlikelyor even impossible
where interest rates are involved.'2 And here they occurcom-
plicating matters still furthereven in the relative positions of
four interest rates of an equal number of countries! This indicates

once more how very careful one should be in making negative
statements.

We state now the following alternative possibilities:
A downward trend of the absolute maxima can be due to

the fact that one interest rate, which for a long time stood above
the others, showed a downward trend itself. This could be the
case for the American rate, which gradually may have fallen to
the level of the others. Obviously this is the simplest possibility.
The New York rate would consistently appear as the highest com-

ponent in the maximum-minimum pair, which makes up the ab-
solute differential.

A downward trend of the absolute maxima can be due to

the fact that the consistently highest interest rate remains at the

given level and the lowest interest rate rises trendlike to the level

of the next lowest rate. Naturally the rates lying in between the

extreme ones may also move upward, or there may be a slow
downward movement of the highest rate, but the narrowing of
the difference is not any longer dueas under (a )to its move-
ment alone, etc. In short it is clear that a great complexity of

11This is well described in the important work by F. Somary, BankpolWk,
3rd rev. ed. Tubingen, 1934, pp. 115-116.

U Though cf. Ricardo and the declining rate of 'profits."
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SHORT-TERM INTEREST RATE DIFFERENTiALS

movements is possible, of which (a) is only a particularly simple
limiting case.

Rising trends, such as observed for the postwar period, are taken
care of by inverting these statements.

Now it is clear that there is nothing spurious in these changes.
But there is a difference in significance and there remains an
additional question.

In case (a) there is a genuine narrowing of interest rates. A
rate is coming down to the level of the otherswhich perhaps are
also falling. This is the development one would be looking for,
rather than one of the more complicated nature of (b). It would
show up in the statistics by the constancy of the two place namesfor which the maximmn is observed over very long periods of
time. It is indeed the case for the New York-Paris relationship.

The study of the data is best made from Charts 7 and 8 which
also show the possible free-hand trends for both prewar and postwar
periods. While the discussion will refer to some of the underlyingmonthly data, the chart is drawn for yearly data only. Chart 7,showing the averages, indicates the above-mentioned clear reversalin trends for pre- and postwar; while this is different for the
ranges where no such definite trend materializes.

t7) For the absolute maxima we find the complete absence ofany seasonal movements.'3 This is interesting in view of the factthat the six differentials themselves did produce seasonals, whichwe eliminated for some of our purposes. It would seem to indicatethat the maximal tension between the international money markets,to the extent to which it is described by our data, is of such highlability as to exclude any annual regularity, which must be theproduct of rigidities in the markets. The wide fluctuations areproof of this lability, so that the absence of seasonals is not simplythe outcome of a great steadiness in these market situations.Recalling how these differentials are derived, seasonal variationscannot even be expected on empirical grounds. There are too manyvariables involved, and even if one of them had a most stronglypronounced seasonal variation, it would in all likelihood be neu-tralized by the other variables, unless all of them were practicallystable. If cycles of short duration were observed they would bemost interesting, but hardly seasonals. In short, even though themoney markets of individual countries may be strongly exposed
"The series was obtained from seasonally uncorrected data. For remarksabout the seasonais in the underlying series cf. Chapter Iii, Section 3.
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SHORT..TERM INTEREST RATE DIFFERENTIALS
to seasonal influences, and even though this may still be true for
the relations of some pairs of countries, the phenomenon disappears
when all six pairs are viewed together. The fact that for these
reasons we cannot normally expect seasonal variations in the final
series is suffIcient justification for our taking seasonally uncorrected
data. 14

(8) Regarding the over-all developments in these money market
relationships we observe:

First, the great majority of absolute maxima refer, before 1914,
to a pair of rates in which the New York rate stands above oneof the three European rates. While the particular European market
referred to frequently changes, a given relationship remains stable
for a few months at a time. This is not true to the same extent whena quite exceptional occurrence.......two European rates stand atthe absolute maximum below the American rate. This happens firstin August 1878, for London and Paris with 2.32 per cent; the
next instance, this time for Berlin and Paris, does not occur until
November and December 1893 with 2.17 per cent and 1.96 per cent
respectiveh; but from 1897 on there are more such events untilthe beginning of 1901; and only in the last three years before
World War I is there a repetition of this.

When our series shows sharp rises and falls and high peaks,then it appears that a real tension on the international markets
prevailed. These were the times when large-scale transfers ofshort-term funds, foreign securities, and gold were probably taking
place. And they would indicate such tension not only between two
countries but for the entire setup.

We give only a few illustrative examples here, our chief aim inpresenting the statistics being the demonstration of the trendsdiscussed above.
In the first place, there is the highest prewar maximum in July1893 for New York-London with 9.63 per cent. The American

reference cycle peak had been reached in January 1893 while theBritish economy was on the long downswing beginning in Septein-ber 1890 and lasting until February 1895. Germany and Francetoo were experiencing a contraction, though in different stages. Itis clear that New York at that time, with great money stringency,
14On the other hand the differential New YorkParis has seasonal variationsand the absolute maximum is often identical with that Series. But the point isthat there are periods when it is registered for New YorkLondon, etc., thusupsetting the seasonal regularity. And we are not interested much in shortperiods of five to ten years and their possible seasonals.



TIlE ABSOLUTE MAXiMA

even with a premium on money, and all the other signs of the
peculiarly sharp American crises, was making great efforts to
teract European withdrawals of capital and even to obtain addi-
tional gold. In that sense it was an international crisis, and there
was a strong influence coming from the United States. The reference
cycles alone do not show this.

Second, consider an exceptionally small absolute maximum, the
one registered in April 1900 for Berlin-Paris with 0.99 per cent.15
The smallest difference between any two of all six pairs was then
0.01 per cent; certainly this was a month in which the interest
rates of the world were close together! What was the constellation
of the reference cycles? The American economy was on a down-
swing, the trough to be reached in December of that year. Of
the three European countries Germany and France had both passed
their peaks in March, and Great Britain was to reach it in June.
In all these countries the interest rates were high even if for
different reasons, but we cannot reach any conclusion from these
relationships one way or the other about international movements
or crises. But this maximum was shortlived, since in August the
most frequent relationship, i.e., New York-Paris, was back with
1.57 per cent and, after an interruption in September by Berlin-
Paris with 1.79 per cent, reached its maximum of that year with
2.80 per cent, which is among the more frequent values.'5

The persistence of wide gaps is a phenomenon that will occupy
us still further, when the question will be raised whether they are
compatible with the gold standard and the implicit close inter-
action of the various countries. The reader will notice that there
are almost always very considerable differences and that this hardly
conforms with the expectations one might obtain from the litera-
ture.

Our data of the absolute maxima, which show such great fluctua-
tions and very frequent turns, could now be usedin spite of the
above limitationsto help determine international financial crises.
We prefer to postpone this discussion, however, until Chapter VII,
where the same question will be approached from a different angle.
Then we shall be ready to pull the various threads together in
order to see whether they show a reasonable pattern.

This is not the smallest of the prewar absolute maxima. That occurred in
January 1912 for New York-Berlin with 0.57 per cent, the United States then
having a trough and Germany going through an expansion.

"These interesting details disappear naturally in the charts which use only
annual averages; but space prevents use of all information.
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(9) After World War I the picture changes radically. There is
indeed in the fourteen years up to 1938 not one single instance
in which the absolute maximum again is found for New York
over any other country. Instead New York is now in several in-
stances the market with the lowest rate. Even in the years of great
crisis in the United States, New York does not appear in these
statistics; possibly this is a measure of greater severity elsewhere.
The biggest gap most often involves Berlin; it is then above chiefly
Paris or London. From November 1935 to April 1938, excepting
only the last three months of 1936, a further, most significant
change occurs, since then Pans over London constitutes the ab-
solute maximum of all differentials. This shows a profound turn
in financial affairs, since the absolute amount of the differential
was by no means small (the yearly averages are higher than in
most of the prewar years); if the difference had been small, it
would be a very different matter altogether.

We have here a really profound change in relationships, not a
spurious one which might be due to the much smaller sample
available for the postwar years. This confirms similar observations
about a structural change in financial relations after the war
which were made on various earlier pages.

The post-World War I period is itself not homogeneous because
of the devaluations beginning in 1931. The fact that Paris hadthe highest rate over London from November 1935 on reflects
the growing difliculties which France encountered in her effortsto stay on gold when faced with the British policy of fluctuating
exchanges. The French devaluation, when it finally came in 1936,had hardly any influence upon the international structure of short-term interest rates. Not only did the Paris_London gap remain thelargest, but it stayed at a high level compared with the immediatelypreceding years. Compared with the last years preceding 1914the maximum gap is twice as high as the average.

So the fact that our postwar sample is really to be broken intotwo separate parts does not affect the conclusions from the datawhen they are taken as a whole. This is rather remarkable in viewof the magnitude of the change which devaluation represents.During this period every government tried to reduce interest ratesas much as possible, and in some countries though they werebrought to levels never attained before or never held for alonger period, the money markets remained far more widelyapart than in the years preceding World Var 1. The situatio
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therefore was that before 1914 there were low rates not widely
different from one another; after 1925 there were low rates in some
countries, but the over-all differences were greater than ever.
Before 1914 nothing was heard to the effect that the equalization
of short-term interest rates had placed the various countries, or at
least their central banks and money markets, continuously under
heavy external strain. This argument or interpretation (though
not based on extensive statistical studies) appeared only in the
later 1920's when the money rates were fast moving farther
and farther apart.

The prewar periodin spite of recurrent disturbanceswas
characterized by great economic development. Though we are not
able to make cogent comparisons on an absolute basis, there will
be little opposition to that statement when we compare the situation
with that after the war (especially for Europe, but also for the
United States, if the entire period up to 1938 is considered). It
is not at all clear in what way the gold standard had impeded
this general development, i.e., whether it would have been greater
had there been a regime giving each country greater autonomy
over its short-term interest rates (assuming that the gold standard
does not give a desirable degree of autonomy).

Most noteworthy in the postwar development is that after the
devaluation of the French franc the high interest rate level in
France did not fall. From the middle of 1935 until April 1938,
with only a few exceptions, the Paris rate was not only considerably
higher than the London rate, but this gap was the maximal gap
among all short-term rates. A devaluation does not necessarily
bring interest rates down and the abolishment of the gold standard
did not alter tendencies that had begun to develop during its
brief postwar regime, tendencies, moreover, which ma entirely
counter to those of the prewar period.

So we see: during a gold standard we may have a movement
toward greater uniformity of the levels of short-term rates with
reduction of the levels; we may also have a movement toward
less uniformity, some rates falling, others remaining high; and
the latter tendency may continue beyond the period during which
the gold standard was in operation.

We further note that the highest average of the absolute maxima,
5.22 per cent, is registered for 1931, the second highest, 5.02 per
cent in 1893. In the first instance we are confronted with the great
German crisis, which produced 10.20 per cent difference in August
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1931 over Paris; in the second it was the severe American crisis,
which produced 9.86 per cent difference in July 1893 over London.
Germany was only nominally on the gold standard in the summer
of 1931.

Section 4. Cyclical Aspects and the Equilibrium Problem

(10) Our statistics have one outstanding feature, i.e., the ap-
pearance of rather permanent differences in short-term interest
rates. This showed in the frequency distributions and is evident
from Charts 18 to 23 (Chapter VI), which show the differentials
together with exchange rates.

Despite the perfection of arbitrage and the narrow range of
changes of costs of transfers, short-term interest rates when the
world was on the gold standard were only rarely completely
equalized. This may not be surprising for brief periods, although
reaction speeds are high in this field; but it is remarkable to find
comparatively large permanent differences. For the entire period
1876-1914 the Paris rate was always more than 1 per cent below
the New York rate. Of course there were institutional differences
between the Escompte hors Banque in Paris and New York prime
commercial paper, which may partly account for this phenomenon.The Paris and London rates, on the other hand, show plus andminus alterations, although they too tended to stay above or belowthe zero mark often for considerable periods at a time. Thereasons for the more permanent differences are manifold; weshall try to indicate some of those which in fact appear to obstructthe working of the previously discussed mechanism.

Similar differences in excess of probable costs of transfers areencountered, as is well known, for interest rates between variousmoney markets of one and the same country. This too contradictsthe teachings of economic theory__especially price theoryofthe conventional kind which claims to have shown that prices forthe same commodity must be equalized where there is free com-munication, as there is between domestic money markets, andwhen monopoly is absent. Monopoly hardly existed in money,either in the domestic or international sphere.'
Capital flows occurred certainly between Paris and New Yorkduring the prewar period and in both directions. So the permanent
'7Excepting such occasional effective central bank control as is mentionedbelow.
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difference did not block them. Therefore it was apparently a widen-
ing or closing of these "permanent" margins rather than the alter-
nation from positive to negative differences in the case of London
Paris that was probably the essential cause. On the other hand
capital movements never closed the permanent gaps where they
existed. This indicates a lack of response quite out of keeping
with traditional theory, and we must therefore look for such rea-
sonable arguments as will help to enlighten us about these
permanent margins.

There are at least four remarks to be made which are not fully
separable from each other.

Fkrt, there are systematic factors. Sometimes a margin of given
magnitude will quickly disappear, and sometimes it will take much
more time before a changepresumably, but not solely, a transfer
of fundssets in or a reaction becomes effective.

Second, there are frequently also other than systematic reasons
for the lack of response of money markets to the appearance of
short-term differentials, though on other occasions differentials
produced a shift of funds with the subsequent narrowing of
the margin and removal of stress on the exchange rates. Sometimes
a great money market may show very low short-term rates, and
no transfer of funds to another country may be recorded or be
expressed in the movement of exchange rates, because the flota-
tion at home of a large domestic or long-term foreign loan may
be known to be imminent, offering better prospects than a short-
term foreign investment.

A particularly interesting example is offered by France in the
1880's before the flotation of a large Russian government loan.
The short-term rates in Paris remained very low 1)ecauSe in
anticipation of that issue much French capital was held in liquid
form. Indeed it is even reported that foreign capital flowed to
France for exactly the same reason, thus increasing the general
liquidity still further.'8

In all this as well as in its systematic aspects, as mentioned in
the first remark, "expectations" play a large role. But no devices
are now known that would allow a reliable statistical measure-
ment (or even less satisfactory nonstatistical description) of these
expectations. This holds true although in economic theory much
baa been written lately about expectations. But the attending

Flows toward low interest rate centers became a frequent occurrence in the
postwar period; but they were not unknown even before 1914.
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logical problems are grave. Furthermore the empirical bases of
many writings are generally quite obscure and few attempts have
been made to establish them.'9

Third, it is known that central banks often had a hand in sucl
matters. Lack of capital flow may therefore be due to control
and intervention in the money markets. Control will more fre-
quently operate toward preventing an outflow of capital from a
country and can hardly bring about an inflow. Such controls were
applied before 1914, though to a lesser extent than after World
War I. Political considerations and matters of prestige played a
great role in that regard. This is true for both short-term and long..
term flotations. For example, British treasury bills would not be
issued abroad, although the rate elsewhere might be more favor-
able at the moment. This would be against long-term considera-tions, national prestige, etc. But the United States was sometimes
forced to sell bills in Paris.

Fourth, there is the risk factor. It would be veiy tempting to gointo a detailed discussion here, but we must forego it for reasonsof space and proportion. Our own procedure can be only a very
simple one, using a notion of "risk" which is intuitively clear and
comprehensible to the operators who engage in international finance
and whose behavior is to be described.

Both principal factors in the mechanism carry a risk. The ex-change risk depends at least on two elements, one of which Isnegligible during the adherence to the gold standard; it is thepossibility of an embargo on gold, i.e., a violation of the rules.20
The second is a function of the position of the exchange rate whena transaction is considered. If the foreign money is expensive, itcan (only) become cheaper and vice versa. By how much it can

"As far as the theoretical side of expectations is concerned cf. J. von Neu-mann and 0. Morgensten,, Theortj of Games and Economic Behavior, Prince..ton Umversity Press, 1944, 3rd ed., 1953, p. 80, and the further referencesthere. Cf. also 0. Morgenstern, "Vollkomjnene Voraussicht und WirtsehaftJithesGleichgewicht," Zeit.cchi-ift fur Nationdokon,j Vol. vi, 1934. The first-named publication shows that the role of expectation and information may bequite different from that now assigned it by most economic theorists. Mentionought to be made of the work of Friedman, Savage, and Marsehak: M. Fried-man and L. J. Savage, "The Utility Analysis of Choices Involving Risk,"Journal of Political Economy, Vol. LVI, 1948, pp. 279-304; and J. Marschak,"Rational Behavior, Uncertajn Prospects and Measurable Utility,' Economet-rice, Vol. 18, 1950, pp. 111-141; and much of the ensuing discussion in theliterature, in particular, J. Savage, The Foundatjoas of Statistics, Wiley, 1954.Excepting the more probable and more frequent deviation such as the goldpremium in France and other chicanery by other nations.
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move in either direction depends on the gold points at the time.
it is clear that a given short-term interest rate diffcrcntial offers
a varying inducement to shift funds, depending on the simultaneous
exchange risk.

The interest rate itself involves and to some extent expresses risk
elements. Interest and risk have been found to be related, and
until now almost indissolubly mixed up. At any rate the best that
can be done is a classification of various interest-bearing invest-
ments according to the best judgment of the financial community.
Then it is generally assumed that a smaller rate expressesfor
the same kind of investmenta smaller risk factor. Also it is thought
that short-term investments are less risky than long-term, which
would undoubtedly be an entirely unwarranted generalization. So
the ordinary "business risk" is absorbed in the rate of interest and
involves all the uncertainties arising from a business transaction.
But for the differentials there are the risks attaching to both types
of investment and the expense and inconvenience of having to
make adjustments. Besides, comparisons are made in several direc-
tions simultaneously and also with long-term rates. A full account
becomes obviously too complicated for analysis with ordinary
means.

What matters here is that because of this close relationship of
risk and interestwhatever its precise nature may bethe risk
factor is bound to emerge prominently in the comparison of interest
rates in different countries that involve transactions affecting them
all.2' Since we will deal with the exchange rate riskwhich is the
normally dominant onein some more detail, we add only two
remarks about the more general risk which may find expression in
the position or the movement of the differential under considera-
tion:

(a) The troublesome permanent difference between interest rates
of the same kind is probably due to risk. Where the rate is higher,
there are most likely conditions of less stability, of general insecurity,
doubtful or expensive law enforcement, etc. Such might have been
the case in New York before 1914 if compared with the exceptionally
high standards in London or even those in Paris. This and the geo-
graphical distance is the simplest explanation of the permanent
differentials. To what extent it is an explanation and not only another
name for, i.e. at best a definition of, the phenomenon, the reader
may decide.

For further disCthsjOfls of risk, see Chapters V and IX.
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(b) Occasionally specific situations can be identified when there
was an increase in the odds put on the risk. These will often coincide
with those critical times which figure in our search for international
crises. Instances where an identification was possible so far as ex-
pectations and state of infonnation were concerned, were mentioned
previously. In the same manner it is possible to point out political
stress, war dangers, etc., which would change the general risk dis-
tribution. One is reminded of the Algeciras incident, the Boer War
the Balkan War, rumors of war, all of which had such repercussions,

(11) The preceding four remarks were intended to describe the
most essential properties of short-term interest rate differentials when
they do not behave as ated by current theory. We conclude this
chapter by two further observations which refer to some limitations
of our stat istica information.

So far we have envisaged oniy a direct transfer of funds from
A to B if conditions warranted it. But it is possible that an interest
rate differential may be used differently, depending upon the other
Connections of these two money markets. For example, when the
BerIin-over-Pa rate differendal rose, it often happened that French
funds in London were transferred in London itself to German ac-
count, no direct movement across borders taking place anywhere.
Yet the Berlin money situation became less tight, and the stress
upon the German exchange rate was eased or disappeared. Such
occurrences are variously reported or hinted at, but we have ab-
solutely no quantitative estimation of these transfers. We are thus
not able to indicate bow frequently they occurred, what the magni..
tudes involved were, and whether an improvement in the exchange
rate was due to a curect or an indirect transfer of funds. In other
instances a direct transfer from one country to another is required,
which-_if statistics were availabJe-woujd show up in capital move-
ments between the two countries while the franfcr of accounts
within a third would not Thus the annoying lack of statistics on
short-term capital movements has to be viewed in the light of thefact that even very good statistics would cover only a part of the
phenomenon. It Is a peculiarity of many empirical economic in-vestiga of this onethat sometimes good statistics
exist in one area while none are to be had in the complementaryfields, although all would be required for the drawing of valid con-

F there is at least one more complicating factor. Many of
our comparisons so far, and more to come, oorn pairs of countries.



CYCLICAL ASPECTS AND EQ(JILIBRI riM

if these countries had no other international contacts, in these or
other fields, it would be reasonable to expect that one should be able
to read off from the statistics of interest-rate differentials and ex-
change rates whether a movement of short-term funds is indicated.
It would then be possible to have confidence that these statistics
together could fill the gap left by the nonexistmg capital movement
statistics. However the contacts of these countries are multiple and
include also countries not here considered. When long-term capital
movements are also taken into considerationwe saw above their
essential relationship to short-term movements_countries in an early
state of development play a large role while they are less important
for short-run shifts of funds. The reasons for the limitation of this
study to the four countries were set forth above and there is no
reason to deviate from our plan now.
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