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Abstract

In this study we analyze two different ways of describing historical events and how 
they were perceived by contemporary actors. The first way is the historians’ ex post 
analysis as represented in modem historical writing. The second way is the ex ante 
assessments of contemporary actors as reflected in financial price data collected 
from the time period in question. Specifically, we estimate structural breaks in 
government bond prices of the Nordic countries and Germany around World War II 
and contrast them with the events that historians claim were viewed as important by 
that period’s contemporaries. We find large differences between the outputs of the 
two methods. For example, whereas historians describe the Scandinavians as feeling 
safe from the threat of war until a very late stage, the bond prices produce significant 
breaks signaling the opposite at a quite early stage. From a methodological point 
of view, we also introduce a systematic distinction between sudden and gradual 
structural breaks which provides an intuitive way of capturing peoples’ responses 
to major political events.
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1 Introduction

In all analyses of historical events, there is a basic conflict between the retrospective 

analyses made by historians and the simultaneous analyses made by contemporaries. The 

historical writing, being typically explorative and descriptive in its character, has problems 

with handling this time inconsistency. The historical researcher that explicitly tries to 

alleviate these problems has also problems in evaluating how well they succeed since their 

approaches are founded on subjective assessments of various qualitative sources. It is the 

main purpose of this study to propose an alternative method for how such evaluation can 

be done. Specifically, we use historical financial statistics to estimate the ex ante views 

of the contemporary actors and then compare these with the traditional ex post version 

of history offered by modern historical writing. As a specific case study, we estimate 

structural breaks in sovereign debt prices of the Nordic countries and Germany during 

the 1930s and 40s which are then related with the major political events and turning points 

around World War II that historians emphasize. This methodology was first proposed 

by Willard, Guinnane and Rosen (1996) and oui study is an attempt to develop their 

approach further.

When historians analyze historical events, they carefully assemble facts and written 

sources (correspondence, diaries, memoirs etc) and interpret them in the light of both the 

general knowledge of their own field and the particular circumstances prevailing at the 

time (see, e.g., Carr (1961) and Marwick (1970)). Their conclusions drawn are ex post, 

which means that they write the history of events after the consequent developments 

are known. This knowledge may bias the evaluation of the events, and may lead to 

“facts” being overlooked or over-emphasised, even though historians try to alleviate this 

by practicing source criticism and other validity checks (see, e.g., Jarrick and Söderberg 

(1993)). The historical events brought up by historians are of two completely different 

types. Firstly the events that the historians themselves regard as crucial to the subsequent 

development and secondly the events that historians claim that the contemporary people 

regarded as important for the subsequent development. The first type of events may thus 

not have been observed at all by the contemporaries, but only after some time and/or 
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after other complementary events have occurred.

In recent years, a new kind of historical writing, primarily complementary to the 

traditional one, has been proposed in the economics literature. It aims to conjecture the 

views and assessments of the contemporary actors by econometrically estimating them 

from, mostly, historical financial data. Since these estimates reflect the situation at each 

instant in time, they thereby reflect the ex ante assessments of actors, which is also 

what makes this method new relative to the traditional, historical method. The focus on 

financial market prices is advantageous in several respects. First of all, financial markets 

are widely considered as markets for the processing of information and as shown by, 

among others, Forsythe, Nelson, Neumann and Wright (1992), they usually exhibit a high 

predictive power due to so-called marginal traders who decide on a relatively unbiased 

basis, and carefully collect the relevant information. Moreover, asset prices represent the 

outcome of the interaction between many independent individuals that all incorporate 

the information available in order to make their valuations and forecasts as correctly 

as possible. Any deviation from this strategy, either deliberate or not, soon translates 

into capital losses which underlines the strong monetary, as opposed to, e.g., ideological, 

incentives that drive actors on these markets.

The ex ante approach to history just described was first suggested by Willard et al. 

(1996), who estimated unknown structural breaks in the market price of Greenbacks, 

a special currency issued by the Union during the U.S. Civil War, and linked these to 

the political and military events of the war. Frey and Kucher (2000a) used the same 

methodology on domestic and foreign government bond prices traded on the Zurich stock 

exchange during the 1930s and 1940s and could show that many important events before 

and during World War II were reflected in the bond prices. Similarly, Brown and Burdekin 

(2002) study German sovereign debt prices traded in London and Oosterlinck (2001) 

compares the prices of different Flench government bonds traded in France; both studies 

with focus on the World War II period. Sussman and Yafeh (2000) search for breaks in 

Japanese sovereign debt prices during 1870-1914 to inquire to what extent institutional 

reforms in Japan were reflected in the sovereign risk premium, and Mauro et al (2002) 
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compare the breaks in sovereign yield spreads of that period and of the 1990s.

In this study, we analyze the ex post and ex ante assessments of World War II us

ing structural breaks estimations on sovereign debt prices of the Nordic countries’ and 

Germany, Despite the similarities in time period and financial data, our study differs 

substantially from the previous literature in several respects. Firstly, we employ another 

structural breaks methodology, that of Bai and Perron (1998). This method is consider

ably more robust than the methods used previously since it takes both serial correlation 

and various heterogeneities in the errors and regressors across break regimes into account. 

Secondly, while previous studies have been primarily interested in the historical incidence 

from inspecting the timing of the breaks, we put considerable more focus on the com

parison and, especially, evaluation of the modem historical writing in the light of our 

estimated structural breaks.1 Thirdly, the study presents a new set of weekly bond price 

data from the Stockholm Stock Exchange during 1930-1947 covering bonds issued by the 

governments of Sweden, Norway, Denmark, Finland and Germany. Using Swedish data 

for this period is particularly advantageous, since the Stockholm Stock Exchange was 

practically unrestricted during the war. Hence, we expect these prices to be more efficient 

than those quoted on many other European markets, if they were open for trading at all.2

1 Although this aspect of evaluation was clearly mentioned by Willard et al., it was for them merely 
a side issue whereas it is a main purpose of our study.

2 The other Nordic stock exchanges were heavily restricted during the war, which most likely also 
was the case for most continental markets. For a more thorough description of the Swedish secondary 
bond market and how the financial asset price controls distorted the prices recorded on the Copenhagen 
exchange, see WaldenstrOm (2003).

We also contribute in a methodological sense by systematically differentiate between 

sudden structural breaks, measured as breaks in the estimated means, and gradual struc

tural breaks, measured as breaks in the estimated slopes of the trend and taking place 

over the period between the two breaks in the slope. This distinction has hardly been 

emphasized previously, which we find quite surprising based on the intuitive characters 

of both these kinds of breaks.

We analyze the prices of sovereign debt because we believe them to clearly reflect 

political events that have a significant effect on the debtor country and, in particular, 

its ability to service its outstanding debt. In the extreme case, a country completely 
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destroyed during the war is normally neither expected to service nor to pay back its 

debts at maturity. If traders do not believe that a country will reemerge, the value of 

the bond drops to zero. But in many cases even countries defeated and occupied by 

enemy forces may sometimes be expected to recover, so that the bond values do not 

drop to zero. Hence, political events are reflected in bond prices through the perceived 

risk of a sovereign default. Of course, this is not the only factor that affects the bond 

prices, but since most of these factors were constant throughout the period and since the 

estimated structural breaks are primarily related with fluctuations in the sovereign risk 

(either through political events or outright debt moratoria), we believe our method to be 

valid.3

3 The other characteristics that affect bond prices are the coupon rate, time to maturity, tax status 
of the cash flow, redemption clauses and the size of the discount rate. These did not change much and 
regarding the changes in the yield curve, which could possibly be driven by inflation fluctuations (which 
were moderate), these have not been discussed or highlighted neither at that time nor subsequently.

The main empirical result of this study is that a quite significant discrepancy between 

what historians claim that the people of the 1930s and 40s regarded as important and 

what the structural break analysis finds in this respect. For example, historians broadly 

outline the people in Sweden, Denmark and Norway as being largely unconcerned about 

the threat of being exposed to a European war until late 1939 (Sweden) or April, 1940 

(Denmark and Norway). Our bond price analysis shows, however, that Danish bonds 

started decreasing significantly already after Germany’s annexation of Austria in March 

1938 but more sharply after June 1939, when the Danish-German non-aggression pact 

was signed. Both the Norwegian and Swedish bonds started falling sharply in late May 

- early June 1939, which suggests that the bondholders perceived a significant increase 

in the threat of war at that early point in time. For Finland, there is more of agreement 

between the two approaches, although the Finnish bonds started to fall dramatically after 

the German-Russo pact in August 1939 whereas the historians do not describe the Finns 

as seriously worried for a Soviet attack until it came in late November. The German bond 

prices started to fall sharply in late October 1938 which, however, was two-three years 

after the Rhineland occupation, which have been forwarded as an important event which 

made the European public familiarized with thoughts of a new war. Regarding the major 
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turning points in the war, we also find quite apparent differences between the ex post and 

ex ante approaches. For Denmark, Sweden and Germany this discrepancy is considerable 

whereas for Finland and Norway, we find more of agreement between the two versions.

■ Moreover, we inquire whether the turning points stressed by historians as being im

portant in a long-run perspective were perceived immediately as such by the contempo

rary actors. Examples of such breaks are the Rhineland occupation, the evacuation at 

Dunkerque and the German halt outside Moscow. For practically all events, however, we 

fail to show that this was the case. Finally, our distinction between sudden and gradual 

breaks prove to be highly useful both in capturing the gradual process of people’s assess

ment of an event and to avoid finding spurious breaks which is the risk when a simple 

mean-model is regressed on a linear trend.

The study is organized as follows: Section II starts out with an overview of the Stock

holm secondary bond market and then provides a thorough description of the government 

bond price data used in the empirical analysis. Section III presents the econometric 

methodology used for estimating structural breaks in the bond prices. In section IV and

V, we report the main results of the study. First, section IV presents the results from the 

structural breaks estimations for all the five countries. Second, section V compares and 

contrasts the ex post with the ex ante assessments of the historical development around 

World War II. Finally, we offer concluding comments in section VI.

2 Institutional setting and data

2.1 The Stockholm bond market

Throughout the 20th century, the Stockholm Stock Exchange has been Sweden’s prime 

arena for secondary trading and pricing of most kinds of securities, including domestic 

and foreign bonds. Sweden was during the interwar an active capital exporter, especially 

through imports of foreign high-yield government and corporate bonds, but the interna

tional financial crisis of 1931-33 set off a series of sovereign defaults which almost swept 

away the international capital markets. When World War II broke out in 1939, most 
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Western government imposed restrictions of their secondary bond markets. In the Nordic 

countries, the bond markets were either subject to strict price controls (Oslo and Copen

hagen) or shut down completely (Helsinki). The exception was Stockholm’s bond market 

that avoided being restricted throughout the war, apart from a short period of controls 

in 1939? Swedish politicians kept a low profile towards restricting the financial markets, 

partly because the neutrality did not induce fears of servicing the debt of enemy states 

and partly because of the negative experiences from the market close-downs during World 

War I.

Since our analysis focuses on how contemporary actors made conjectures about actual 

and expected events, it is of great interest to identify who these actors were. Unfortu

nately, there exists little information about the identity of the traders or of the investors. 

According to an official list of the owners of Swedish government bonds, about 50 per

cent were public institutions, 34 percent financial institutions and 6 percent households, 

representing several thousands of individual bondholders. Complementary sources indi

cate that the share of individual bondholders were at least twice as big since the register 

had missed large amounts of bonds.5 Foreign investors were probably also active on the 

Stockholm Stock Exchange up to the introduction of the currency regulations in 1940.

4 Between September 1, 1939 and January 2, 1940, the Stockholm Stock Exchange price controls 
prohibited bond prices to decrease more than between 5 and 10 percent in one day, which was a relatively 
mild constraint relative to the Danish control of maximally ±1 percent in one day. According to Ohlin 
(1941, p. 140) it was primarily binding in December 1939 after the Soviet attack on Finland made the 
Finnish bond prices inefficient.

5 Ohlin (1941, p. 32) and Nygren (1979, p. 206).

The information situation in Sweden during the war has been described as quite free 

and uncontrolled (see Weibull (1979)). The financial sector should thus have been quite 

well informed about the political and military events that took place in Europe and the 

rest of the world throughout the 1930s and 40s. This is also the impression one receives 

when reading issues of the Swedish financial chronicle Affarsvarlden from these years, 

with numerous references to both Nordic and international press such as The Economist 

and The Wall Street Journal.
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2.2 Bond price data

The bond price data used are weekly bid prices of sovereign debt traded on the Stock

holm Stock Exchange between January 2, 1930 and March, 25 1947, collected from Af~ 

fdrsvdrlden. In the analysis, we use the “clean” prices and hence abstract from the accrued 

interest because the bonds had the same coupon payment schemes (semiannual).6 More

over, the small accrued interest fraction would not influence the structural breaks we 

estimate.

6 See the Swedsih Bond Catalogue , various years, for details about the coupons.
7 The 1934 was traded even after 1944 because the Finnish government prolonged its maturity 

indefinitely.
8 See, e.g., Kock (1961). These loans were used by the Swedish National Debt Office in their published 

official long-term government bond rate although before November 1934, five other bond Ioans (all consols) 
with similar yields were also included in that rate. We also abstract from the conversion risk of the 1934 
loan during 1938 and the &st half of 1939, since Ohlin (1941, p. 127) argues that this should not notably 
have affected its yield.

9 We disregard the six German “funding bonds”, issued between 1936 and 1945 to finance the interest 
rate payments of the former debt. They were both of much smaller amounts and had unclear repayment 
conditions.

Our country sample is restricted to the Nordic countries and Germany, which had the 

most actively traded Ioans on the Stockholm exchange throughout the 1930s and 40s. AU 

loans (except one) were issued in Swedish kronors and were hence affected the same way by 

exchange rate and inflation fluctuations. For Denmark, we use the 30-year 5 percent loan 

of 1928 (listed until November 1937) and the 20-year 4.5 percent loan of 1936. Although 

it is not ideal to link together two loans with such different times to maturity, they were 

the only ones available. We linked them together using a loan size-weighted average yield 

for the period when they overlapped each other from which we calculated the continuous 

price series. In the case of Finland, we use the 6 percent 23-year U.S. dollar loan of 1928 

(listed until November 1934) and the 5 percent 10-year loan of 1934.7 For Norway, we 

use the 25-year 4 percent loan of 1935 listed during the entire period. In the case of 

Sweden, we use the 3 percent consols (the 1888 loan until 16 April 1934 and the 1934 loan 

thereafter) which were both highly liquid and regarded as bench marks for the Swedish 

long-term interest rates.8 For Germany, we used the 5.5 (4.5) percent Young loan of 1930 

for the whole period.9 In December 1938, the German government unilaterally reduced 

the coupon rate from 5.5 to 4.5 percent which we adjust for by first calculating the yield 
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for the whole period and then again compute the bond price assuming a constant coupon 

rate.

The degree of trading in the various is quite uncertain since we lack any compiled 

trading volume data on sovereign debt on the Stockholm Stock Exchange. We do know, 

however, that total turnover of all bonds (government and corporate) increased both in 

absolute number and as share of total securities trading on the exchange.10 Moreover, 

we have manually collected a small sample of turnover figures for our government bonds 

during March, June, September and December every second year to get a rough picture of 

their liquidity in terms of volumes. The findings suggest that primarily Finnish bonds in 

the 1940s were quite illiquid, but all other loans were regularly traded during the period. 

Although non-Jiquidity is not desirable, it could reflect increased bid-ask spreads which 

does not imply that the bid prices we analyze are not valid.

10 Algott (1963, pp. 246f).
11 We will only report the results using the standard conversion method cubic spline (a piecewise 

cubic polynomial linked together so that the first and second derivatives in the respective segments are 
continuous), but the interpolations using linear and step functions produce equivalent results and are 
available upon request.

2.2.1 Dealing with missing values in the data

All price series have dates for which no bid price was recorded in the official price lists. 

This is particularly the case during some of the war years related to periods of extreme 

political uncertainty or even declared moratoria from of the issuing governments (for 

example, Finland in February-August 1943). The share of missing values varies between 

1.2 percent (Germany) and 9.8 percent (Norway and Sweden), as in Table 1.

Missing values create problems for the quantitative analysis, since the econometric 

techniques employed require the time series to be continuous. There are different ways to 

address this missing value-problem, one could either estimate the method on continuous 

subsamples (which, however, could give rise to problems of overfitting local breaks) or one 

could use interpolation to fill the gaps. We use the latter method and even interpolates 

in three different ways to make sure the functional form does not interfere with the 

results.11 Since the original and interpolated data are drawn from completely different
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Thble 1: Summary statistics of the bond price series (in logs), their missing values and 
a sensitivity analysis of the interpolation method.

Note: Summary statistics of pt. The HHI is the sum of the squared gap-length shares of all the gaps, i.e., 
the relative concentration of long missing value gaps. The distortion measure is calculated by multiplying 
the share of missing values with the HHI x 100.

Country Denmark Finland Norway Sweden Germany
Mean 4.468 4.145 4.361 4.483 3.375
Variance 0.047 0.254 0.098 0.017 0.318
Coefficient of variance 1.049 6.120 2.250 0.384 9.413
$ observations (original) 880 818 515 807 858
# observations (interpolated) 895 895 571 895 868
# missing values 15 77 56 88 10
Share of missing values 0.017 0.086 0.098 0.098 0.012
HHI (gap lengths) 0.182 0.180 0.194 0.024 0.360
Interpolation distortion 0.305 1.551 1.901 0.239 0.415

data generating processes, great care will be needed when analyzing the test outputs. 

The degree of distortion from the interpolation varies, however, with the number and 

length of the missing data gaps as well as the price volatility in a neighborhood around 

the gap. Longer gaps and volatile price series potentially increase the distance between 

the interpolated data and the true value of the missing data. To get some notion about 

how the various countries in our study are exposed to this distortion, Table 1 reports 

the share of missing values of the full sample, the relative importance of long miasing 

value gaps among all gaps (measured as a Herfindahl Hirshman Index (HHI), i.e., as 

the sum of squared gap-length shares) and the product of these two. The interpolated 

series of Norway and Finland appear to be associated with the largest distortions due to 

their long gaps of consecutive missing values and hence the most problematic to use in 

our study. This aspect will be important when discussing the timing of the breaks as a 

serious political shock that gives rise to a structural break might also give rise to missing 

values. Figures A1- A10 in the appendix show plots of the original and the interpolated 

series. Apart from the case of Norway in the spring and summer of 1940, inspecting the 

series does, not suggest any flagrant misrepresentations.
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3 Econometric methodology

The presence of structural breaks in many economic time series have in recent years given 

rise to a large literature on how they can be estimated and what their consequences to sta

tistical inference are. A specific branch of this literature has been primarily interested in 

the information value of the breaks to various economic issues like dating regime switches 

in some policy issue or testing the long-term stability of economic relations. An impor

tant contribution in the applied research using structural breaks analysis, with particular 

attention to the historical literature, was Willard et al. They were among the first to esti

mate multiple unknown structural breaks by using a one-break model within narrow time 

windows that were sequentially moved across the full sample. What the Willard et al. 

method lacked, however, was formal asymptotics for the inference of the number of breaks 

and the exact break dates (which has been even fuzzier in some of its successor studies) 

as well as the possibility to control for non-spherical errors. These aspects are taken into 

account in the multiple structural breaks model of Bai and Perron (1998), which consis

tently estimates the number and date of the breaks and computes confidence intervals 

around each estimated break date, which enables a better evaluation and interpretation 

of the results.

3.1 The Bai and Perron (1998) multiple structural breaks method

In this paper, we employ the methodology of Bai and Perron (1998), for the estimation 

of unknown structural breaks in the government bonds one at a time.12 It rests on least 

squares estimation of the following system of linear equations,

12 In the companion paper Bai and Perron (2001), the method is evaluated using simulations for which 
the GAUSS code containing the main program is made available by Pierre Perron.

Pt ~ + i=l,...,7i

Pt — P2 + j32t 4-£t, i = Ti +1, .-,12

Pt = + t = Tm +1, ...,T (1)
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where is the log bond price at time period t, is the intercept and the slope 

of the trend in regime j (j — 1,..., m + 1) and st is an error term.13 The parameters 

of interest are the number of breaks m, the dates at which they occur (T1;..., Tm) and 

the regressor coefficients associated with each break, /¿(Ti,...,Tm) and ... ,Tm~). As 

stated above, the model allows for serial correlation and heteroskedasticity in the errors. 

In our empirical estimations, we have chosen to denote “break date” as the date directly 

after the estimated break, i.e., since this date is actually the first date of the new 

regime and also the first one that reflects its impact. Since the model estimates structural 

breaks in both the mean and the slope of the trend, we can discriminate between sudden 

and gradual structural breaks along the specifications discussed below.

13 We let Tq = 0 and T^i = T. Here, we have redefined the original model setup of Bai and Perron, 
who estimate

Ht = + ^3 + £t> i = ^¡-1 + 1,

where yt is the dependent variable, it is a v x 1 vector of regressors never subject to (structural) parameter 
change and is a a x 1 vector of regressors that are subject to change. Hence, in our case yt = p^ it =;

= {l>t} and

The estimation of the break dates is to estimate for each possible combination of break 

points (T15...,Tm), the coefficients ..., Tm) and £(Ti,...,using least squares, 

i.e., by minimising the sum of squared residuals (5r(-))

Szpi,.-.,r™) = £ £ (2)

i=l

Thereafter, we substitute in the coefficient estimates into the objective function (3) to 

attain the break date estimates Ti,...,Tmi i.e., we have that

Tm) = argminST(Ti,... ,Tm) (3)

ha practice, Bai and Perron specify a dynamic programming algorithm that efficiently 

compares possible combinations of breaks that correspond to the smallest, total sum of 

squared residuals. In order to ensure that the breaks are not located at the end points of 

the sample or too close to each other, which would mean that they are not “structural”, 

the method imposes a minimum length h of each regime. This length depends on the 

choice of trimming value ?r through by the relation h = ttT and the breaks are hence 
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separated according to Tj*+i — Tj > h. Choosing value of w is associated with a trade

off between having segments long enough to avoid capturing short-term price variations, 

causing an “overfit” of the models, and short enough to capture regime switches that lie 

close to each other in time.

When selecting the number of breaks, Bai and Perron suggest a two-step procedure 

which first tests whether there are any breaks present at all and then tests for the exact 

number of breaks in the series, given that there are any. Hence, first test the null hypoth

esis of no break against an alternative of m = breaks using a sup Fr (¿JO).14 As a comple

ment, the so-called double maximum tests, UDmax and WDmax^ test the no-break null 

against the alternative of an unknown number of breaks, i.e., UDmax — max supFr^O) 

(simply the biggest F-statistic obtained in the supFp tests up to some upper bound L), 

and WDmax is a weighted variant of it.15 The critical values of all the tests considered 

can be found in Bai and Perron (1998).

14 The special case £ = 1 is basically the supF test of Andrews (1993).
15 WDmax takes into account that the power of the sup Fr test decreases in m(see Bai and Perron 

(1998, p. 59).
lfi Recall that v was the vector dimension of the regressor that does not change its parameters after a 

break.

Second, selecting the exact number of breaks can be done either by using the Bayes 

Information Criterium (BIC) or by using the sequential method, also called the sup Fr(Fl- 

1|£) test. BIC was shown by Yao (1988) to consistently estimate the number of breaks by 

minimizing

BIC^) = Ind2^) +

where k = (£ + l)g + ^ + u and d2(^) — . ,Tm).16 BIC hence estimates

the number of breaks as ¿(BIC) — ^^{810(1')}. In the sequential method, one starts 

one break and test for parameter consistency across the segments on each side of the 

break using the supFr(£ 4- l^) test where = 0. If significant, another break is added 

(corresponding to the break date that, together with the first break, minimize the sum 

of squared errors) and the test is repeated until the sup Ff(£ + lj£)-statistic is no longer 

significant which defines the number of breaks sleeted by the method. In Bai and Perron 

(2001), these two tests are evaluated in terms of size and power of the test and coverage 
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rate of the confidence intervals. Although the authors are inclined to prefer the sequential 

method, BIC perform similarly well, if not better, especially when breaks are present.17

17 Actually, BIC outperforms the sequential method in models with one and two breaks (Bai and 
Perron do not test for larger m), regardless of correction for serial correlation or heterogeneous regressor' 
distributions across segments (see the working paper version of Bai and Perron (2001), tables 4, 5, 6, 7a 
and 7b).

3.2 Discriminating between sudden and gradual breaks

Our main motivation for the use of a combined mean- and trend-break model (in equation 

(1)) is that it allows us to make the distinction between sudden and gradual structural 

changes. We believe this distinction to be crucial for the understanding of contemporary 

actors’ ex ante assessments of unexpected events in history since it emphasizes the role 

of uncertainty and imperfect (or asymmetric) information. To see what the distinction 

means, consider the following two different price responses to some exogenous shock which 

truly affects the value of a bond. If this effect is immediately capitalized in the bond price 

causing a significant mean-shift in the prices, we observe a sudden structural break. If the 

shock, on the other hand, is not considered as important but only understood after some 

other events have occurred (e.g., if the shock has a “domino effect”), people update then- 

valuation of the bond stepwise, or gradually, which also makes prices moving gradually 

towards a new level and thereby create a gradual structural break. The gradual structural 

break can hence be viewed as a transitional period between two steady states.

More precisely, the mean- and trend-break model can either estimate a single shift in 

the mean (a sudden break), a single change in the slope of the trend (a gradual break), 

or a combined mean-shift and trend-change (both a sudden and a gradual break). Note 

that the first case is equivalent to the breaks estimated in the common mean-models 

in the special case = Pj = 0. Moreover, when the sudden and the gradual break 

have different signs, it could reflect market overreactions to new information, which is a 

commonly observed phenomenon (see, e.g., De Bondt and Thaler (1985)).

In the empirical results, we present break date, break size (as percentage change) and 

break type (sudden or gradual or both). These are defined as follows. For an estimated 
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break at time j, if the break is sudden it occurs at date 7)+1 (recall our previous dating 

discussion) and if it is gradual it occurs over the time interval Tj+i - (Tj -I- 1), i.e., from 

the period following upon the estimated break to the period of the next estimated break. 

The break size of the sudden break is ~ Pf^ *-e*> one-period change by the time 

of the break, and of the gradual break Ptj+i ~Pfj+v ^e-> difference in the fitted value 

between the start and end points of the break regime. 'All breaks are reported in the form 

of percentage change of the original price series which has been computed by anti-logging 

and subtraction by I.18 Since the Bai and Perron algorithm does not by itself distinguish 

between the two break types at each estimated break, it may be the case that only one 

of them is significant- We therefore impose rough significance criteria for the two breaks: 

the sudden break size must exceed two pre-break segment standard deviations and the 

gradual break must be associated by a significant slope coefficient in the regime following 

upon the break.

The distinction between sudden and gradual structural breaks is surprisingly enough 

not common in the previous literature. The estimation of structural breaks in both the 

mean and the slope of the trend have indeed been standard in the time series literature 

(e.g., Perron (1989); Banerejee, Lumsdaine and Stock (1992); Zivot and Andrews (1992); 

Lumsdaine and Papell (1997)), but these studies have mainly focused on the stationarity 

properties of the series rather than the economic interpretation of the breaks. Banerejee, 

Lazarova and Urga (2003) is a recent exception where finite-sample bootstrapping is used 

to detect multiple structural breaks in both mean and trend, without, however, making 

any systematic distinction between sudden and gradual breaks. Bai and Perron themselves 

do mention the difference between sudden and gradual breaks, but only by proposing the 

inclusion of a lagged dependent variable on the right hand side which makes the break 

gradual. We strongly disagree, since the timing of the breaks axe still measured in the 

mean and it is practically impossible to understand in what way the lagged dependent 

variable works and affects the timing.

Tn the economic history literature analyzing historical events using structural break 

10 Recall that exp[ln(®t4.i) - In^)] -1 = exp[ln(^t)] - 1 = -1 = ■ 
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estimations, there are only mean-models (often with lagged dependent variables) used

and, moreover, pracitcally none that has used the method of Bai and Perron or other 

recent authors (see, e.g., Willard et al. (1996); Frey and Kucher (2000a, 2000&, 2001); 

Sussman and Yafeh (2000); Mauro, Sussman and Yafeh (2002); Brown and Burdekin 

(2002)). As a matter of fact, of all studies using Bai and Perron’s method, there are 

not many that estimate mean- and trend-break models and even fewer with systematic 

distinctions between sudden and gradual breaks. One reason for this lack might be that 

Bai and Perron’s theory formally raises concerns regarding trending regressors, although 

they argue that trending regressors in practice can be used. Despite this, since they neither 

mention the mean- and trend-model explicitly nor include it as in their computer package, 

we will be cautious and observant on the possibility of some (undeclared) problems with 

this model.

3.3 Additional estimation and testing issues

The Bai and Perron methodology requires careful choices of the trimming parameter tt 

and how to correct for non~spherical disturbances and differing regressor distributions 

within or between regimes. As noted by Bai and Perron (2001, 2003), these decisions may 

be crucial for how well the method performs in terms of size and power of the tests. All 

regressions we estimate use the heteroskedasticity and autocorrelation consistent (HAG) 

variance-covariance matrix of Andrews (1991).19 We choose a trimming value tt = 0.05 

and set the maximum number of breaks to 9. Although a higher number would be 

theoretically possible, this created computational problems to the algorithm.

19 In terms of the options available the GAUSS program, this means that we set — 1, Note that 
the options have different names in the papers and in the program where cor _u = robust, het_^z = hetdat, 
het_u = hetvar.

29 Although there are no critical values for unit root testing of series with more than two breaks (ours 
have 9 breaks), tentative evidence indicate that most price series are indeed /(l).

The asymptotic theory of the method was designed for regressors without deterministic 

or stochastic trends (unit roots). This could be problematic in the financial context, as 

many financial time series contain high degrees of persistency, which also seems to be in 

our case.20 Paye and Timmermann (2002) have shown using Monte Carlo simulations, 
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however, that the method performs well also in the case of very high persistency (i.e., unit 

roots), especially for large sample sizes (in their case, if T > 200 while we use T « 900). 

For trending regressors, Bai and Perron refer to simulation evidence suggesting that their 

critical values can be safely used even in the case when data is trending. Hence, the 

structural breaks estimated in our study are robust to both the use of trending regressors 

and when errors are /(I).

4 Structural breaks estimations

This section presents the structural breaks estimations for the government bond prices of 

Denmark, Finland, Norway, Sweden and Germany. Since each break is associated with a 

type, date, sign and size, they inform us about how the contemporary bondholders and 

financial market investors, by the time of the break, updated their beliefs about each 

country’s likelihood of a sovereign default. Although we make short reviews of what was 

written, if anything, in the contemporary financial press in connection to the break dates 

to give some qualitative body to the results, it is should be noted that we cannot verify 

any causal relationship between these opinions and the structural breaks but merely see 

them as suggestive.

We first report the test statistics that determine the number of breaks in each country’s 

bond prices in Table 2 both for the sequential method and BIC. As noted by Bai and 

Perron, the sequential method breaks down at a low number of breaks (due to insignificant 

sup Ft (¿+1 ) test), we have chosen to give preference to the BIC output.21 Note, however, 

that for three of the five countries the two methods pick the same number of breaks and 

in the other two the sequential tests produce a significant sup Ft(£ + 1|^) statistic for the 

number of breaks chosen by BIC. As for the number of breaks estimated by the models, 

all countries had 9 breaks.
21 One could indeed criticize Bai and Perron’s choice of preferring their sequential method especially 

as BIC was equally good, if not better, to pick the right number of breaks in their own simulation study. 
Moreover, they primarily mention breakdowns of the supFr(l|0) test, whereas we have encountered 
similar problems at higher i:s as well. Also, for Denmark, Table 2 reveals inconsistencies between the 
number of breaks picked by the sequential method and the sequential test statistics.
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Table 2: Structural break tests and number of breaks selected.

Denmark Finland Norway Sweden Germany
supFr(l)0) 1514.10* 52.65* 95.51* 170.18* 9.86
supFr(2|0) 225.75* 140.67* 1109.45* 765.44* 37.31*
sup Fr(3|0) 312.27* 99.09* 1009.88* 974.11* 41.32*
supFT(4|0) 398.71* 325.71* 1359.63* 1592.08* 44.69*
sup Fr(5jo) 331.59* 918.18* 3133.37* 438.80* 49.75*
sup Fr(6|0) 286.49* 979.69* 1998.29* 464.80* 48.04*
sup Fr(7|0) 306.31* 2262.41* 2016.63* 563.19* 68.83*
sup FT (8 ¡0) 310.69* 1946.82* 3111.50* 841.48* 79.29*
supFr(9jo) 946.82* 2553.61* 3961.81* 866.80* 79.32*
U Dmax(£) 1514.10 (1) 2553.61 (9) 3961.81 (9) 1592.08 (4) 79.32 (9)
WDmax 1635.99* 4412.34* 6845.54* 2113.49* 137.05*
supFT(2|l) 46.91* 221.55* 153.13* 238.04* 43.09*
supFr(3|2) 85.45* 134.06* 142.86* 174.36* 69.39*
supFr(4|3) 84.28* 575.57* 89.64* 172.92* 69.35*
sup Fr(5|4) 79.10* 575.57* 87.81* 163.53* 69.35*
sup FT (615) 68.81* 74.46* 87.81* 755.24* 51.60*
supFr(7|6) 54.57* 146.84* 80.31* 61.81* 67.27*
supFr(8|7) 48.53* 146.84* 108.82* 61.81* 67.27*
supFT(9j8) 48.53* 146.84* 108.82* 61.81* 79.44*
BIC(ty -3.067 -1.774 -2.339 -4.506 -3.041

-4.641 -2.452 -3.996 -5.574 -3.186
BIC(2) -5.101 -2.926 -5.034 -6.060 -3.404
BlOty -5.311 -3.227 -5.322 -6.497 -3.501
Bicfy -5.415 -3.669 -5.520 -6.951 -3.640
BIC(5) -5.523 -4.079 -5.647 -7.247 -3.765
B/C(6) -5.607 -4.328 -5.735 -7.515 -3.948
BIC(7) -5.681 -4.561 -5.833 -7.603 4.046
BIC(8) -5.736 -4.612 -5.892 -7.724 -4.102
BIC^) -5.769 -4.667 -5.915 -7.835 -4.120
# Breaks chosen:
Sequential 4(9) 9 9 9 0(9)
BIC 9 9 9 9 9

Note- The 5%-critical values for the supFy(i|0) test, £ = 1, ...,9,g = 2 (i.e., two variables change across 
segments), 12.89, 11.60, 10.46, 9.71, 9.12, 8.65, 8.19, 7.79, 7.46. The WDmax 5%-critical value is 10.91. 
The 10%-critical values for the supFr(i|0) test, i = 1, ...,9, are 11.02, 12.79, 13-72, 14.45, 14.9, 15.35, 
15.81,16.12 and 16.44. * denotes significance at the level for which we have reported critical values. When 
the number of breaks chosen by the sequential method has two numbers, there is a discrepancy between 
the direct output (which breaks down at the first sup Fr-test) and the correct output in parentheses 
(when the first test is ignored). When both methods choose the same number, we chose the one with the 
lowest sum of squared residuals (not reported).
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A recurrent problem in the estimations that is due to the methodology is that the 

minimum length requirement of the segments sometimes interferes with the dating of the 

breaks, particularly so when the significant events lie closer together than the minimum 

length (normally about 45 weeks). Since this might Saw the dating of breaks weare careful 

to always consult the calculated confidence intervals, as well as the figures with both the 

prices and the fitted regression lines, before drawing conclusions about the timing of the 

breaks.

4.1 Danish structural breaks, 1930-1947

Figure 1: Danish bond price and the fitted regression line.

As seen in Table 3 and Figure 1, which show the results and fitted regression line of the 

structural breaks estimations, the first break in the Danish bonds occurred on September 

21, 1931. This break can be related to the international financial turmoil which peaked at 

this time and Denmark’s retreat from the gold standard only one week later. According 

to a number of positive gradual breaks, the prices then gradually recovered and increased 

further for several years, except for a pair of jointly offsetting breaks around 1935.a2 On
22 The +16.7 percent sudden break of November 1934 most likely reflects a general bull market as

18

lo
g 

go
ve

rn
m

en
t b

on
d p

ri
ce

4,9

4,6

4,3

4,0

3,7

3,4

3,1
1930 1932 1934 1936 1938 1940 , Î942 1944 1946

— Bond price—Structural breaks line



Table 3: Structural breaks in Danish government bonds, 1930-47.

Coef. Type Date Size Major event
fa 4.39

(0.00)
fa 0.00

(0.02)
M2 4.16 Ti-. Sudden: 31.09.21 -8.9% International financial crisis.

(0.02) [31.09.15,31.09.29] Denmark leaves gold standard.
^2 0.17 Gradual: 31.09.21-34.10.30 +31.8%

(0.01)
fa 6.13 2a; Sudden: 34.11.06 +16.7% Danish economic boom. Bullish

(0.19) [34.10.30,34.11.13] bond market.
fa -0.54 Gradual: 34.11.06-35.10.01 -23.1% —

(0.05)
fa 4.31 T3: Gradual: 35.10.08-38.03.08 +14.0% —

(0.04) [35.09.24,35.11.26]
fa 0.11

(0.01)
fa 5.29 T4: Gradual: 38.03.15-39.05.30 -7.4% German annexation of Austria.

(0.17) [38.01.11,38.03.29]
fa -0.12

(0.03)
fa 10.95 2g: Gradual: 39.06.06-40.04.09 -41.3% Danish-German non-aggression

(0.66) [39.05.30,39.06.13] pact.
fa -1.27

(0.06)
fa -4.50 fg: Sudden: 40.04.16 -41.8% Germany occupies Denmark.

1.37 [40.04.09,40.04.23]
fa 1.52 Gradual: 40.04.16-41.02.18 +94.9% Germany allows extensive

(0.00) Danish self-governance.
fa 3.54 T7: Gradual: 41.02.25-44.08.15 +21.0%

(0.16) [41.02.11,41.05.06]
fa 0.11

(0.01)
fa 2.41 J's: Gradual: 44.08.22-45.06.25 +12.4% News about Ally triumphs.

(0.56) [44.07.18,45.02.27] British postwar investments.
fa 0.27

(0.06)
fao 4.66 fg: Sudden: 45.07.02 +9.0%

(0.05) [45.06.26,45.07.10]
fad -0.00

(0.02)
R* 0.95
SSR 2.28
T,m, h 895,9,45

to Andrews are in parenthesis and 95% confidenceNote: Robust standard errors (according
intervals in brackets. AH /hs and their standard errors are multiplied by 100. “Sudden:” reports a sudden 
(S) break date and “Gradual:” a gradual (G) break date (in interval form). * indicates significance of 
the sudden or gradual break. SSR is the sum of squared residuals, T is the number of observations, m 
is the number of breaks allowed and h is the minimum segment length. Size are reported in percentage 
form (see text for details) and are defined as p^.+1 (sudden) or fa.+l —(gradual).



March 15, 1938, they started to decrease estimated by the negative gradual break of 

-7.4 percent, which was surely a response to the German annexation of Austria.23 On 

June 6, 1939, only a week after the surprising German-Danish non-aggression pact, a new 

gradual break with much sharper falling prices is estimated, covering, and reflecting, the 

outbreak of the war and the Soviet attack on Finland. The next break is an estimated 

sudden decrease of 41.8 percent on April 16. 1940, which is clearly associated with the 

strong reactions to the German attack on Denmark. Quite shortly thereafter, however, it 

stood clear that the physical damage had been small and that considerable Danish self- 

governance was allowed, which made Danish prices start increasing sharply, as recorded 

by the gradual break -1-94.9 percent (until February 1941). These offsetting fluctuations 

are evidence on how new information is disseminated on the financial market and how the 

extreme uncertainty directly connected to the attack was resolved to the better, which 

was capitalized in the prices.

well as reports of positive Danish economic performance [Affarsvdrlden, 11 Nov. 1934, No. 46, p 484; 
29 Nov. 1934, No. 48, p. 522). The following gradual decrease and the October 1935 break could be 
responses to this.

23 The Austrian annexation strongly affected the value of Danish loans according to Affarsvdrlden, 6 
Apr, 1939, No. 14, p. 400).

24 Affarsvdrlden, 10 Aug. 1944, No. 32, p. 596 and 7‘Sep. 1944, No. 36, p. 672.
25 The break in July 1945 is merely the delayed effect of the liberalization in early May.

During the occupation, the Danish bond prices fluctuated considerably and we only 

estimate one long weakly positive gradual break, from early 1941. On August 22, 1944, the 

prices started growing at a higher pace, coinciding with reports both about Ally victories 

in France and about large British postwar investments in Denmark.24 The wax triumphs 

of the Allies did hence translate into higher likelihood of a Danish liberalization. This 

growth rate was kept intact until mid-1945 when prices leveled out after the peace.25

4.2 Finnish structural breaks, 1930-1947

Table 4 and Figure 2 show the estimated structural breaks in the Finnish government 

bonds. The first one occurred on September 21, 1931, at the time for the international 

crisis which also affected Finland. Thereafter, Finnish prices started growing significantly 

until late 1934, reflecting improved Finnish economic conditions. After a long period of

20



Figure 2: Finnish bond price and the fitted regression Ene.

stable prices lying around par level, we estimate a strongly negative gradual break of-78.1 

on May 5,1939 until March 13, 1940, when they suddenly started increasing until 1942. 

This price fall is probably falsely dated (due to the minimum length requirement) and 

the actual price falls did not begin until late August, most likely reflecting the increased 

uncertainty related with the surprising German-Russo agreement and the subsequent 

war with the Soviet Union. The turning point in March is directly associated to the 

Moscow Peace on March 13, which carried positive prospects for a lasting peace. In the 

following years, there is a positive gradual break revealing no valuation setback due to 

the Finnish agreement with Germany in August 1940 or even the new war with the Soviet 

Union. In August, 1943, however, prices turned downward , coinciding with reports telling 

about severe Finnish economic problems that eventually led to a partial debt default in 

November.26 Somewhere around mid-1943 (the date is quite uncertain due to a long 

sequence of missing values) prices fell uncontrollably, initially caused by fears for an 

extended moratorium but later on more as a consequence of the exaggerated Finnish-

26 The default did though exclude the bond loan of 1934 which is analyzed in this study (Affarsv&rlden, 
20 Aug. 1942, No. 33, p. 641 and 26 Nov. 1942, No. 47, pp. 904ff).
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Table 4: Structural breaks in Finnish government bonds, 1930-47.

Note: Robust standard errors (according to Andrews (1991)) are in parenthesis and 95% confidence 
intervals in brackets. AU 3:s and their standard errors are multiplied by 100. “Sudden:” reports a sudden 
(S) break date and “Gradual:” a gradual (G) break date (in interval form). * indicates significance of 
the sudden or gradual break. SSR is the sum of squared residuals, T is the number of observations, m 
is the number of breaks allowed and h is the minimum segment length. Size are reported in percentage

Coef. Type Date Size Major event
& 4.50

01
(0.01)
-0.21
(0.03)

ft:02 3.21 Sudden: 31.09.21 -43.1% International financial crisis.
(0.04) [31.09.15,31.09.29]

02 0.56 Gradual: 31.09.21-34.11.20
(0.02)

t2:03 4.60 34.11.27
(0.02) [34.11.13,34.12.04]

03 0.01
(0.01)

T3:04 21.75 Gradual: 39.05.05-40.03.12 -78.1% Soviet diplomatic pressure.
2.27 [39.04.29,39.05.05] Outbreak of Finnish-Soviet war.

h -3.45
(0.45)

k 2.42 Sudden: 40.03.19 +77.3% Peace treaty in Moscow.
(0.16) [40.03.05,40.04.30]

ß& 0.30 Gradual: 40.03.19-42.08.04 +43.9% Finnish-German cooperation.
(0.03) War with the Soviet Union.

06 8.74 ft: Gradual: 42.08.11-43.06.22 -25.4% Finnish economic problems.
(0.72) [42.07.21,42.08.18] German setbacks in war.

06 -0.67
(0.11)

07 18.78 Sudden: 43.06.29 -28.2% Finnish moratorium.
(0.91) [43.06.15,43.07.13]

07 -2.15 Gradual: 43.06.29-44.08.22 -71.8% Finnish moratorium. Crisis
(0.13) .-in peace negotiations.

As -7.42 Tt- Sudden: 44.08.22 . +91.5% Fipnish-Soviet cease-fire.
1.85 [44.08.08,44.08.29]

08 1.39 Gradual: 44.08.22-45.06.26 +83.9% Finland switches side in war.
(0.24)

Ts:09 2.12 Sudden: 45.07.03 -14.6% Finnish devaluation and central
(0.81) [45.06.19,45.08.14] bank turbulence.

ßt 0.18
(0.10)

ft:010 12.91 Gradual: 46.05.21-47.03.25 -37.9% Finnish economic problems.
(1.07) [46.05.07,45.05.28]

ßio -1.08
(0.12)

R2 0.97
SSR 6.85
T,m,h 895,9,45

— p*. (sudden) or 
22 '

form (see text for details) and are defined as p^-+i -P^+i (gradual).



Soviet conflict in 1944. There where fears at this time that Finland would cease to exist 

as a nation, and in March-April 1944 the Finnish government chose between a peace most 

likely triggering a German retaliation and a continued war with the Soviet Union which 

could even lead to the end of Finland as sovereign nation.27 The government chose the 

latter alternative.

27 Affarsvarlden, 9 Mar. 1944, No. 10, p. 194, 23 Mar. 1944, No. 12, p. 242 and 6 Jul. 1944, No. 
27-28, p. 536.

28 Affarsvarlden, 10 Aug. 1944, No. 32, p. 596.
29 Affarsvarlden, 7 Jun. 1945, No. 23, p. 540, 543.

The estimated turning point for Finland came on August 22, 1944, estimated as a 

sudden break of +91.5 percent and a gradual break of +83.9 percent. It came soon 

after Finland received a new President who opened up for a less pro-German policy and 

increased the prospects for peace.28 Two weeks later, the fighting stopped and after 

another two weeks, on September 19, a cease-fire agreement was signed. After the war 

had ended, the Finnish economy faced severe problems and a 40 percent devaluation 

escorted by the resignation of the president of Finland’s central bank on July 3, 1945, 

made markets react negatively by a negative gradual break.29

4.3 Norwegian structural breaks, 1935-1947

As shown in Table 5 and Figure 3, the first estimated break in the Norwegian bonds was 

on June 6, 1939, directly after Norway had declined the offered non-aggression pact with 

Germany. This negative gradual break also reflects the outbreak of the wars in Poland and 

in Finland, which, hence also put pressure on the Norwegian bond prices. The German 

occupation gave rise to a negative sudden break dated on April 30, 1940. Unlike in 

Denmark, the Norwegian government bond prices continued to fall after the occupation, 

which could reflect the Norwegian resistance and the overall rougher treatment of the 

occupation authorities. Due to the high concentration of missing values during 1940 and 

1941 (recall Figures A5-A6 and Tabic 1), the significance and timing of the two estimated 

breaks in 1941 cannot be considered valid, although the negative overall trend seems quite 

plausible.

23



Table 5: Structural breaks in Norwegian government bonds, 1936-47.

Coef. Type Date Size Major event
Ai 4.60

(0.01)
Pi 0.03

(0.01)
A2 6.03 7i: Gradual: 39.06.06-40.04.23 -31.9% Norway declines German pact.

(0.04) [39.05.23,39.06.13] Outbreak of war. Finnish wax.
02 -0.83

(0.02)
P'S 4.90 T2: Sudden: 40.04.30 -18.3% Germany occupies Norway.

(0.17) [40.04.23,40.05.07]
A -0.40 Gradual: 40.04.30-41.03.19 -16.7% Norway under German

(0.07) administration.
A4 6.58 T3: Sudden: 41.03.26 +21.6 —

(0.93) [41.03.19,41.04.01]
K -0.97 Gradual: 41.03.26-41.09.30 -22.9% —

(0.34)
fa 8.18 T4: Sudden: 41.10.07 +.31.0% —

(0.43) [41.09.30,41.10.14]
$5 -1.42 Gradual: 41.10.07-42.04.21 -31.9% —

(0.14)
As 3.34 7+ 42.04.28

(0.31) [42.04.14,42.05.05]
A 0.11

(0.09)
A? (0.80) Te: Sudden: 43.01.26 +35.3% German surrender at Stalingrad.

(0.21) [43.01.12,43.02.02]
$7 0.91 Gradual; +42.8% Reports about German defeat.

(0.05)
fa 3.22 Tr- Sudden: 43.11.02 -5.6% —

(0.29) [43.10.19,43.11.30]
Ps 0.28 Gradual: 43.11.02-44.05.08 +8.0% —

(0.07)
As 1.11 78= Sudden: 44.05.15 -10.6% —

(0.27) [44.05.09,44.05.23]
A 0.76 Gradual: 44.05.15-44.12.05 +24.5% Successful invasion of France.

(0.06)
Aw 4.22 Gradual: 44.12.12-47.03.25 +8.9% Soviet troops enter

(0.07) [44.12.05,45.01.02] northern Norway.
Ao 0.07

(0.01)
R2 0.95
SSR 11.43
T,m, h 868,9,28

Note: Robust standard errors (according to Andrews (1991)) are in parenthesis and 95% confidence 
intervals in brackets. AU ^:s and their standard errors are multiplied by 100. “Sudden:” reports a sudden 
(S) break date and “Gradual:” a gradual (G) break date (in interval form). * indicates significance of 
the sudden or gradual break. SSR is the sum of squared residuals, T is the number of observations, m 
is the number of breaks allowed and h is the minimum segment length. Size are reported in percentage 
form (see text for details) and are defined as — p?. (sudden) or Pf.+i ~Px +-l (gradual)- 
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Figure 3: Norwegian bond price and the fitted regression line.

The estimated Norwegian turning point came on January 31, 1943\ directly associated 

with the German surrender at Stalingrad. The break is both sudden (on +35.3 percent) 

and gradual (of +42.8 percent) lasting until November 1943. Hence, the defeat of the 

occupier was perceived as a significantly decreased risk of Norwegian sovereign default, 

but there remained considerable uncertainty about how and when Norway would be lib

eralized, reflected by the gradual aspect of the break. The growth rate was moderated 

by late 1943 but accelerated again in the latter half of 1944, coinciding with the Soviet 

intrusion into northern Norway and successes for the Allies in France.

4.4 Swedish structural breaks, 1930-1947

Table 6 and Figure 4 report the Swedish structural breaks. Note is that the sizes of 

the Swedish structural breaks are quite moderate relative the other countries. Although 

Figure 4 might, suggest rather drastic swings in the prices, they are far less volatile in 

absolute numbers than for the other countries. The first estimated structural break was a 

negative gradual break between March 1931 and April 1932. It is clearly related with the
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Figure 4: Swedish bond price and the fitted regression line.

international financial crisis (Sweden left the gold standard in late September) although 

the relatively early timing could be due to market concerns about the worsened financial 

status of the Swedish dominant industrialist firm, the huge Kreuger Corporation.30 From 

the end of April 1932 and for several years ahead, Swedish bond prices increased grad

ually driven by a higher demand for Swedish bonds when investors turned to domestic 

investments during the international crisis and by a savings boom among the Swedish 

households.31 The positive sudden break estimated in late October 1934 is related to the 

international bull market which also induced Swedish investors to speculate.32

30 Kock (1961, p. 94).
31 Ohlin (1941, pp. 1101).
32 The bond prices were at this point “abnormal” according to Affarsvarlden, 1 Nov, 1934, No. 44, p. 

420.

In late May 1939, a sharply negative gradual break is estimated but this is actually 

three months’ pre-dating the true break which occurred in early September and lasted 

until June, 1940. This break coincides with the German invasion of Poland, the Finnish- 

Soviet war and the occupations of Denmark and Norway. In early June, 1940, we estimate 

a large sudden break and a subsequent gradual break until August 1941. At this time,
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Table 6: Structural breaks in Swedish government bonds, 1930-47.

Pl

3i

M2

Coef, 
4.30 

(0-01) 
0.07 

(0.02) 
4.58 

(0.03)
ft:

Type

Gradual:

Date

31.03.17-32.04.19 
[31.02.24,31.03.25]

Size

-18.0%

Major event

International financial crisis.
Sweden leaves gold standard.

&

P3

-0.35 
(0.01) 
3.96 ft; Gradual: 32.04.26-33.02.28 +10.2% Domestic savings boom.

h

Pi

(0.04) 
0.22 

(0.01) 
3.80 A: Sudden:

[32.04.12,32.05.10]

33.03.07 -6.8%
(0.03) 
0.27 Gradual:

[33.02.07,33.03.14]
33.03.07-34.10.16 +25.9% Savings boom and surge

P5
(0.01)
4.94 f4: Sudden: 34.10.23 +13.3%

for Swedish bonds.
Bullish bond market.

3S
(0.06)
-0.13 Gradual:

[34.10.16,34.10.30]
34.10.23-36.01.14 -7.8% Economic stagnation

Ps
(o.n) 
4.43 Ts-. Sudden: 36.01.21 +4.4%

and reduced exports.

&
(0.03) 
0.05 Gradual:

[35.12.27,36.02.18]
36.01.21-39.05.23 +8.3% Savings boom.

^7
(0.01)
8.98 ft: Gradual: 39.05.30 40.05.28 -36.7% Outbreak of war. Invasions

37

Ps

(0.24)
—0.90 
(0.00) 
2.94 Tr. Sudden:

[39.05.15,39.06.06]

40.06.04 +14.5%

of the other Nordic countries.

New government bond loan.

h

Pa

(0.20) 
0.27 

(0.01) 
4.60 ft:

Gradual:

Gradual:

[40.05.21,40.06.11]
40.06.04r41.07.29

41.08.05-45.02.06

+18.0%

-2.0%

Decreased war threat.

3g

Mio

3io

(0.02)
-0.01
(0.00)
4.58 ft: Sudden:

[41.07.22,41.08.26]

45.02.13 -8.9% Raised Swedish minimum
(0.02) 
0.00 

(0.00)

[45.01.30,45.02.20] lending rate.

Note-. Robust standard errors (according to Andrews (1991)) ate in parenthesis and 95% confidence

0.98
SSR 0.29
T,m,h 895,9,45

intervals in brackets. All 3;s and their standard errors are multiplied by 100. “Sudden.*” reports a sudden 
(S) break date and “Gradual:” a gradual (G) break date (in interval form). * indicates significance of 
the sudden or gradual break. SSR is the sum of squared residuals, T is the number of observations, m
is the number of breaks allowed and h is the minimum segment length. Size are reported in percentage
form (see text for details) and are defined as (sudden) or Af*i+1 ~Pfj+i (gradual).



the Swedish government issued a large underpriced low-coupon bond loan partly with 

the aim to drive down the interest rates, which also succeeded by indulgent patriotic 

hanks who took capital losses when they underwrote this loan. The effect on Swedish 

investors was, however, positive in that the bond prices started to increase on all Swedish 

bonds.33 By August 1941, the price increases stopped and reached a stable level which 

was kept until February 13, 1945, when prices jumped up by 8.9 percent. This increase 

was caused by a widely noticed reduction of the Riksbank’s minimum lending rate (on 

the 9th).34 Hence, this suggests that Swedish investors had not changed their estimation 

of the default likelihood of Swedish long-term government bonds since the beginning of 

August, 1941.

33 Affarsvarlden, 25 Apr. 1940, p. 374; Nygren (1979, pp. 178f.).
34 At the same time on the international arena, Great Britain, the United States and the Soviet Union 

met in Yalta between the 4th and 11th, but nobady referes to this event as affecting the bond prices.

4.5 German structural breaks, 1930-1947

Figure 5: German bond price and the fitted regression line.

Table 7 and Figure 5 display the estimated German structural breaks. In the early 
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1930s, German bond prices fluctuated heavily along the series of drastic moratoria that 

they presented to the world. The first negative sudden break occurred on September 1, 

1931, coinciding with the international crisis and a serious diplomatic debt repayment 

conflict.35 The positive break of June 12, 1932 was related to the Lausanne Conference, 

where combined efforts managed to avoid the one-sided German moratorium.36 New 

German threats causing price cuts came in May 1933, this time to start paying for their 

coupons with a new deflated currency (so-called “Sperrmark”) and, finally, the Schacht 

moratorium speech in March 1934 aiso gave rise to a sharply negative sudden break.37

35 See Affarsvarlden, 23 Jul, 1931, No. 29, pp. 88ff, 27 Aug. 1931, No. 34, pp. 205f and Kock (1961, 
p. 96).

36 Affarsvarlden, 14 Jul, 1932, No. 28, p. 44.
37 Affarsvarlden, 1 Jun. 1933, No. 22, pp. 616f and 22 Mar. 1934, No. 12, p. 316. The final agreement 

in September 1934 implied extensive debt relieves, though excluding the Young loan (Affarsvarlden, 6 
Sep. 1934, No. 36, pp. 238f).

38 Affarsv&rlden, 29 Sep. 1938, No. 39, p. 1012 and 13 Oct. 1938, No. 41, p. 1068.
39 Affarsvarlden, 27 Apr. 1944, No. 17, p. 350.
40 Affarsvarlden, 23 May 1946, No. 21, p. 444.

For the next four years, the German bond price decreased constantly but at a slow 

pace. On October 25, 1938, a new negative gradual break with a more drastic fall in 

was recorded. This break occurred right after the Munich Conference and the German 

annexation of the Sudetenland, two events that in the financial press were interpreted 

as having increased the “immediate danger of war”.38 On December 5, 1939, shortly 

after the Soviet attack on Finland, a negative sudden break is estimated and the Young 

loan reached its lowest price so far. Then, the German bond price started a significant 

recovery of in total 213.7 percent until mid-1940, which could well reflect the remarkable 

triumphs of the campaigns in the North and the West. By October 1, 1940, however, a long 

negative gradual break lasting until early 1944 measuring-tiO percent is recorded, evidently 

reflecting a series of events of which none produced any single break. In early March 1944, 

a positive sudden break occurred but we, as well as the contemporary financial press, 

have problems explaining it from either a political, military or financial viewpoint.39 The 

negative price trend continued, however, and not until a negative sudden break in April 

1946 coincides with a highlighted conflict between the victorious nations about how to 

split the German remains to compensate their war expenses, prices turned upwards.40
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Table 7: Structural breaks in German government bonds, 1930-47.

Coef. Type Date Size Major event
Aii 4.47

(0.03)
fa -0.49

(0.09)
fa 3.98 Ty Sudden: 31.09.01 -24.5% International financial crisis.

(0.09) [31.06.09,31.09.15]
ft -0.13

(0.14)
M3 4.12 2^: Sudden: 32.06.28 +48.0% Lausanne Conference.

(0.28) [32.06.14,32.07.26]
fa 0.11

(0.14)
ft 2.44 ft: Sudden: 33.05.02 -41.0% German moratorium threats.

(0.24) [33.04.04,33.05.09]
ft 0.90 Gradual: 33.05.02-34.03.06 +48.6% —

(0.13)
ft 3.87 T4: Sudden: 34.03.13 -36.4% German moratorium, threats.

(0.10) [34.02.27,34.04.24]
ft -0.09 Gradual: 34.03.13-38.10.18 -18.7% Political turbulence.

(0.01)
ft 9.98 ft: Gradual: 38.10.25-39.11.28 -56.1% Munich Conference. Sudet and

(0.98) [38.10.18,38.11.01] Czech annexations. Outbreak
ft ”1.47 of the war.

(0.09)
ft -10.94 ft: Sudden: 39.12.05 -32.6% Soviet enters the war.

1.28 [39.11.14,39.12.12]
ft 2.72 Gradual: 39.12.05-40.09.24 +213.7% German “Blitzkrieg” successes

(0.14)
ft 6.24 ft: Gradual: 40.10.01-44.02.29 -59.5% German military setbacks

(0.26) [40.09.17,40.10.15]
ft -0.51

(0.02)
ft 7.36 f8: Sudden: 44.03.07 +60.2% Speculative bubble?

(0.53) [44.02.01,44.03.28]
ft -0.60 Gradual: 44.03.07-46.04.02 -47.6%

(0.04)
ftp -8.35 7g: Sudden: 46.04.09 -22.5% Conflict about German war

3.16 [46.02.22,46.04.16] debts
fto 1-29 Gradual: 46.04.09-47.03.27 +90.2%

(0.11)
A2 0.95
SSR 11.43
T,m,h 868,9,28

Note: Robust standard errors (according to Andrews (1991)) are in parenthesis and 95% confidence 
intervals in brackets. All fts and their standard errors are multiplied by 100. “Sudden:” reports a sudden 
(S) break date and “Gradual:" a gradual (G) break date (in interval form). * indicates significance of 
the sudden or gradual break. SSR is the sum of squared residuals, T is the number of observations, m 
is the number of breaks allowed and h is the minimum segment length. Size are reported in percentage 
form (see text for details) and are defined as - p^} (sudden) or - Pfy+i (gradual).
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5 Contrasting the ex post and ex ante versions of 

history.

After having presented the estimated structural breaks, we will now compare and evaluate 

the ex post oriented historical writing with the ex ante views of contemporary actors 

conjectured from these breaks. Specifically, we make a careful reading of how modem 

historical writing portray the historical circumstances around World War II and relate it 

to the story told by the bond prices. Even if this is done countrywise, it is important 

to note that the contemporary actors we refer to axe the Swedish contemporaries, since 

they were the ones active on the Stockholm Stock Exchange, dominantly in the 1930s and 

exclusively in the 1940s.

Historians emphasize two different types of historical events that mattered. First, the 

events that they claim were recognized and interpreted as important by the contempo

raries. These events should then be evident in the bond prices with small or no time lags 

if that could be expected. Second, the type of events that historians emphasize although 

they do not claim them to have been perceived as such at the time for their occurrence. 

Instead, these events are the results of historical syntheses and interpretations resting on 

many sources like diaries, auto-biographies and the work of other historians. The first 

type of events can be contrasted with the structural breaks since both “claim” to reflect 

the views of contemporaries. Note, however, that there may be some discrepancy about 

exactly these axe, since historians do not always specify which kind of people they refer to 

(the public opinion, the government etc.) whereas the bond prices are always reflecting 

the views of the traders and investors on the market. In our reading, we have, been aware 

of this and only used statements that we interpreted as truly expressing what was not 

by the general public. Regarding the second type of events, however, we are restricted to 

comparative analysis of how historical and instant analyses differ from each other.

We will concentrate on the writings of Nordic historians. In addition to their compar

ative advantage in writing the history of their own countries, this selection is motivated 

by our exclusive use of financial data collected from one of the Nordic financial markets.
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Our main historical references have been Norborg (1970) for the descriptions of Denmark, 

Norway and Finland, Norborg (1981) for Sweden and Johansson (2002a) for Germany. 

Complementary literature on the Nordic countries is Bojerud (2002), Johansson (20026), 

Aberg (1992), Weibull (1991), and Skodvin (1979). An inquiry into the military strate

gies and the main war events is found in Johansson (2002a). All these texts are written 

by well-known and recognized Scandinavian historians and are in many cases standard 

references in Swedish academic history programs.

5.1 Events and turning points perceived by the contemporaries

In the following, we will go through for each country the events that significantly increase 

the threat of war and the events that were regarded as turning points of the war as they 

are described by both the historians and the structural breaks (see Table 8 below). We 

deliberately leave out all events that are related with repayment details of the bond loans 

(e.g., the crisis of 1931 and the various German and Finnish moratoria), since these are 

of a different character than the purely political and military events that the historians 

focus on.

5.1.1 Denmark

Since Denmark declared itself neutral both throughout the 1930s and after Germany in

vaded Poland, the Danes never felt significantly worried for being attacked in the war. This 

in spite of Denmark’s exposed location near Germany and the obviously German-oriented 

policy of the 1930s with which the Danes hoped to quiet the German expansionary am

bitions especially towards the North,41 The bond prices tell quite another story. Already 

at the time for Germany’s annexation of Austria did Danish bonds start to decrease, and 

directly after the Danish-German pact of 1939 they began falling sharply. The German 

occupation in April 1940 did nevertheless give rise to a significant sudden break, indicat

41 See Weibull (1991) and Norborg (1970, p. 202) on how Denmark supported Germany when
the League of Nations protested against the German rearmament and about the Danish-German non- 
aggression pact May 31, 1939. See Norborg (1970, p. 211) and Aberg (1992, p. 522) about how the 
Danish government did not fear a German attack, not even after having received Swedish intelligence 
reports about German troop movements on April 4, 1940.
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ing that the market had not fully calculated with an attack. As for the major turning 

point in the war, historians point out the German setbacks in late 1942 and early 1943 

since they boosted the active Danish resistance movement and eventually also the Ger

man repression from August 1943.42 According to the recorded bond prices, however, the 

Danish bonds experienced a gradual increase from early 1941 until August 1944, when a 

sharply positive gradual break is recorded, clearly marking the road to a new era.

43 Skodvin (1979, pp. 63€); Norborg (1970, p. 223).
43 According to Norborg (1970, pp. 205f), Finland resisted the Soviet demands for military collab

oration partly because they thought Soviet would attack and partly as they hoped for and believed in 
a Swedish military support after having observed the strongly pro-Finnish Swedish public opinion at a 
large meeting in Stockholm in October 18-19. See also Aberg (1992, p. 521) and Norborg (1981, p. 249).

44 Norborg (1970, pp. 214f). See also Johansson (2002&, pp. 81f.).
45 Skodvin (1979, pp. 56f).

5.1.2 Finland

For Finland, historians stress that Finland in the latter half of 1930s was under obvious 

and hard pressure from the Soviet Union which wanted Finland to collaborate militar

ily. The German-Russo pact of August 1939 is described as severely worsening Finland’s 

strategic position. Despite this situation, the Finnish government and many Finns did 

not believe in a Soviet attack.43 The bond prices partly agree with this picture. The 

period before August 1939 reveals nothing of the mentioned political risks related with 

the Soviet pressure, but directly after the pact in late August (incorrectly dated as May) 

a sharp negative gradual break was recorded suggesting that markets perceived a signifi- 

cantly increased threat of war. For the early war period, there is agreement between the 

historians and the bond prices concerning the descriptions of the Moscow Peace and the 

subsequent Finnish-German collaboration, which were clearly interpreted as positive for 

Finland as Germany was seen as a shelter from a new Soviet attack.44

Of the tinning points, Skodvin (1979) argues that when the focus of the war moved to 

the Black Sea and Africa away from the Finnish front, people started to hope for Finland 

to escape the war.45 We record a negative gradual break from August 1942 and sharply 

negative sudden break around mid-1943, which does not lend its support to Skodvin 

although these events were partly driven by fears for a Finnish moratorium. Moreover, 
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historians and bond prices disagree to some extent about how the cease-fire in September 

1944 was recognized by the contemporaries. Whereas historians primarily describe it as 

exceptionally hard for Finland, with many territorial and financial losses accompanied 

with a substantial fear of Finland being incorporated into the Soviet Union, the bond 

prices reveal great optimism on Finland’s behalf as showed by a large positive sudden 

break of 91.5 percent and a positive gradual break until July 1945 of 83.9 percent.46

46 Norborg (1970, pp. 214f).
47 On the general Norwegian optimism to stay out of war, see, e.g., Weibull (1991); Skodvin (1979, 

pp. 49f), and on its non-reactions to the Altmark incident, see Norborg (1970, pp. 210f)..
48 See Norborg (1970, p. 221) and Skodvin (1979, p. 53).

5.1.3 Norway

The historical writing establishes that Norway during the interwar period felt completely 

militarily safe from being by anyone. The only potential threat, Germany, had insufficient 

naval potentials and the sea neighbor Great Britain was a dose commercial and polit

ical partner to Norway. Not even after the “Altmark incident” in February 1942 when 

British troops on Norwegian territorial waters boarded the German ship Altmark did the 

Norwegians feel afraid of being drawn into the war.47 The bond prices produce a large 

negative gradual break already from June 1939, which was shortly after the Czechoslovak 

crisis (which caused a negative spike) and directly related to Norway’s refusal to enter 

a non-aggression pact with Germany. Hence, the bond prices state that contemporaries 

dearly projected an increased risk of war for Norway well before the German occupation, 

which, however, was still not expected by the markets indicated by a sudden negative 

break.

Regarding the turning point for Norway, the historical writing disagrees on when to 

date this. While Norberg (1970) links the turning point to the liberalization in October 

1944, Skodvin (1979) emphasizes that the likelihood of liberalization was inversely related 

with the German war experiences, hence suggesting a gradually increased likelihood after 

1942 and 1943.48 The bond price analysis clearly assign the major turning point to the 

Battle of Stalingrad which both coincided with a sudden break of +35.3 percent and 

a subsequent gradual break of +42.8 percent. Still, in mid-May 1944 a new positive 

34



gradual break is recorded coinciding with the Allied invasion of France and potentially 

also reflecting the Soviet invasion from the North. Hence, the bond prices to a large extent 

agree with the historians in these respects.

5.1.4 Sweden

The Swedish war history differs quite strikingly from all the other countries that were 

at war. This is clearly reflected both the historical writing and the estimated structural 

breaks. According to the historians, Sweden never really worried about getting involved in 

the war although the pressure increased after the Soviet invasion of Finland and especially 

the German occupations of Denmark and Norway. Norborg (1981) even argues that the 

Swedish non-mobilization after April 9, 1940 was based on a rational analysis stating 

that Germany would never want to attack Sweden.49 According to the bond prices, 

however, we estimate a negative gradual break between late May 1939 and June 1940 

on -36.7 percent, which suggests that the contemporary market actors recognized the 

threat of war on Sweden as both large and increasing. Apart from this episode, there 

were predominantly domestic fiscal and monetary events that are reflected in the Swedish 

bond prices according to the structural breaks analysis. This stands in sharp contrast 

with the conventional historical writing which emphasizes two events associated with the 

imminent threat of war and as the turning points in the war for Sweden. The first was 

the government crisis in June 1941 (the “Midsummer crisis”) caused by a German request 

to transfer troops and material across Swedish territory. The second was the “February 

crisis” in February 1942 when Sweden, after having cracked German secret messages 

containing plans for an attack on Sweden, mobilized on a large scale near the Norwegian 

border in the north.50 Neither of these events gave rise to structural breaks and not even 

to temporary reductions in the Swedish bond price.

49 Aberg (1992, p. 522); Norborg (1981, pp. 249ff).
50 Norborg (1981, p. 255) argues that the Midsummer crisis marked the beginning of a new, more 

prudent, phase in the Swedish-German relations. Johansson (2002b) estimates, based on diary notes and 
other historical sources, the risk for a German attack if Sweden had refused Germany to ship their troops
across Sweden as being quite low.
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5.1.5 Germany

The historical writing on the German interwar and war period is, of course, quite extensive 

and full of events and crucial turning points of which the major ones are not easily selected. 

Johansson (2002a) argues that the Rhineland occupation in March 1936 and the wars in 

Abyssinia and Spain significantly strengthened Germany’s political position relative the 

rest of Europe but also made the European public opinion “gradually accustomed” with 

the thought of a new large-scale war.51 Aberg (1992) emphasizes the German annexations 

of Austria and the Sudetenland in March and October 1938 as the point when, from the 

Swedish horizon, a new World War seemed inevitable.53 As for the bond prices, the 

long weakly negative gradual break estimated between March 1934 and October 1938 

does not suggest any changed views on Germany’s risk being in involved in a war. The 

gradual break in late October, however, does so and thereby supports Aberg’s version. 

The estimated price increase in the first half of 1940 clearly corresponds to what historians 

describe as a row of successful occupations from Norway to Stance.

31 Johansson (2002a, p. 270).
32 Aberg (1992, p. 519).
53 See, e.g., Johansson (2002a, p. 345) and Skodvin (1979, p. 52).

Of the turning points for Germany that historians emphasize such as the battles of 

El Alamein and Stalingrad and the Invasion at Normandy, they were all were included 

in a long negative gradual break that was estimated between 1940 and 1944.53 Hence, 

the investors were not instantly surprised by any of these events regarding the repayment 

ability of Germany. As seen in Figure 5, this break seems quite robust and strongly stresses 

the value of estimating structural breaks in a gradual fashion. If we, by contrast, had 

used a simple mean-model, this long downward trend would have produced a “staircase” 

containing a number of steps that each represented a break date corresponding to some 

excessive short-term fluctuation, i.e., spurious breaks.
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Table 8: Comparison between how historians and structural breaks in the bond prices 
date when the contemporaries, for each country, perceived i) a significantly increased 
threat of war and ii) the major turning point(s) of the war.

Date according to...
Historians Bond prices

i) Significantly increased 
threat of war:

Denmark April 9, 1940 June 6, 1939 
(March 15, 1938)

Finland November 30, 1939 
(August 23, 1939)

September 1939*

Norway April 9, 1940 June 6, 1939

Sweden November 30, 1939 May 30, 1939

Germany March 1935-1936“
March-October 1938b

October 25, 1938

ii) Turning point in the war:

Denmark January 31, 1943 August 22, 1944

Finland September 5, 1944 August 22, 1944

Norway Oct. 1942 - Jan. 1943c
October 1944^

January 31, 1943

Sweden February 23, 1942 
(June 25, 1941)

August 5, 1941

Germany January 31, 1943 Aug. 1940 - Mar. 1944

Note: Dates in parenthesis are weaker breaks with similar interpretation. ° means according to Johansson 
(2002a), b to Ab erg (1992), c to Skodvin (1979) and d to Norborg (1970). * signals the true timing of 
the break which the model dated as May, solely because of the minimum length of segment requirement.
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5.2 Major turning points not claimed to have been perceived 

by contemporaries

The other kind of historical events and turning, points emphasized in the historical writing 

are those that only retrospectively turned out to be important, which means that they 

were not necessarily recognized by contemporaries. The comparison with the estimated 

structural breaks should therefore only give insight in a complementary sense, e.g., to 

ask whether the contemporaries in general are capable of assigning the "right” weight to 

various events as defined by the posterity.

Of the events leading up to the war, Johansson (2002a) argues that the passive policy of 

the Western democracies towards Italy during the Abyssinian war in 1935 fundamentally 

undermined the League of Nations and was “the first great act of appeasement”, i.e., the 

policy that allowed Hitler to gradually pave his way into Eastern Europe. Moreover, the 

Rhineland occupation was perhaps the most important.54 As we have seen, for none of 

the five countries there are structural breaks until at least two or three years after these 

two episodes. Regarding the turning points of the war, Johansson (2002a) points out a set 

of events: the miracle at Dunkerque in late May 1940 which was a fatal blow to Hitler’s 

war on the U.K.; early December 1941, when both the German lightning war tactics failed 

outside Moscow forcing Germany to run a war of attrition which it was doomed to lose 

and the time for the U.S. entry into the war; January 1943 at Stalingrad where Germany 

lost the strategic initiative in the war.55 Out of these events, we have observed a break 

in the Norwegian bonds coinciding with the German defeat at Stalingrad and in both the 

Norwegian and Danish bonds for the time of the Ally invasion of Normandy in June 1944.

54 Johansson (2002a, p. 270).
56 Johansson (2002 a, pp. 317, 329, 341). Skodvin (1979.) emphasizes December 1941 as the point of 

time after which Germany could no longer win the war.

This apparent discrepancy between what historical researchers find to be crucial histor

ical events and how these were perceived by the contemporary actors is quite interesting. 

In particular, it has something to say about our own time and how we assign weight to 

various events in front of others.
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6 Conclusions

In this paper, we have analyzed structural breaks in the prices of sovereign debt during 

the 1930s and 40s which are compared with the historical events around World War II 

pointed out in modern historical writing. The crucial aspect of this comparison is that 

while the first version of history reflects the ex ante assessments of contemporary actors, 

mirrored in the bond prices, the second version represents the result of careful analysis 

made by historians ex post. This type of ex post versus ex ante analysis was originally 

introduced by Willard et al. (1996) and our study develops this approach further in several 

ways. First, we actually evaluate the historians’ writing in the light of the quantitative 

structural breaks estimates, an issue that was only briefly discussed by Willard et al. 

Second, we use a new and more robust structural breaks methodology (Bai and Perron. 

(1998)) and furthermore present a way to systematically discriminate between sudden 

and gradual structural changes, which has not been done in the same methodical way 

before. Third, we present new high-frequency evidence for Denmark, Finland, Norway 

and Sweden and Germany, collected from the Stockholm Stock Exchange which at this 

time was one Europe’s least regulated financial markets.

Our main finding is that there are large discrepancies between the ex post and ex 

ante assessments of how the contemporaries viewed the events around World War II. For 

example, historians generally claim that the people in Sweden, Denmark and Norway 

not until late 1939 (Sweden) or April, 1940 (Denmark and Norway) became concerned 

about the threat of being exposed to a European war. According to the bond prices, 

however, the Danish bond prices report significant worries among market actors already 

after Germany’s annexation of Austria in March 1938 and more acutely so from June 1939, 

right after the annexation of Czechoslovakia and the Danish-German non-aggression pact. 

The Norwegian and Swedish bond prices started to fall sharply in late May ~ early June 

1939, signaling perceived increases in sovereign risk of both these countries according to 

the bond markets. For Finland, there is more of agreement between the two approaches, 

although the Finnish bonds started to fall dramatically after the German-Russo pact in 

August 1939 whereas the historians do not describe the Finns as seriously worried about 
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a Soviet attack until it came in late November. The German bond prices started to 

fall sharply by late October 1938 which, however, was two-three years after the German 

rearmament and the Rhineland occupation, which have been forwarded as events where 

the European public became familiarized with thoughts of a new war.

Also regarding the dating of major turning points of the war as, again as conceived by 

the contemporaries, we find significant differences between historians and the bond prices, 

although not as uniformly as for the events leading up to the war. For Denmark, Sweden 

and Germany there is a quite considerable disagreement between the points in time when 

historians argue that the public opinion started to believe in a final German defeat and 

the dates of the estimated structural breaks confirming this. The Finnish and Norwegian 

break points are, however, more in line with the historians’ versions. As for the events 

emphasized by historians but not claimed to having been perceived by the contemporary 

actors, such as the Rhineland occupation, the Dunkerque evacuation and the German 

halt outside Moscow, we find little correspondence with bond prices. It turns out that 

practically none of these “hidden” turning points were recognized as crucial at the time of 

their occurrence, which lends some insight to how likely it is that contemporary analysts 

are successful in picking the crucial events and turning points of other developments, 

something which would deserve further inquiry.

We interpret these results as questioning the accuracy of traditional historical writing 

in assessing how contemporaries truly viewed risks and political changes. Before drawing 

any extensive conclusions, however, it should be stressed that the estimated structural 

breaks are not the true picture of what people in those days considered being important. 

The breaks are merely estimates (as is the historians’ analyses) and the financial market 

we refer to is not perfectly equivalent to the entire population. Moreover, our particular 

data set contains problems of missing values and periods of low liquidity. Still, resting 

on the robustness of our findings, one could argue the thousands of bond investors (recall 

that domestic and foreign government bonds were widely popular among ordinary people 

in the 1930s) to be at least as representative for the perceptions and views of the public 

opinion as are the few individuals whose correspondence, auto-biographies, newspapers 
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articles or other kinds of writings form the basis of the qualitative inference made by 

historians.

Our methodological contribution of discriminating between sudden and gradual breaks 

has proven to be quite useful for gaining deeper understanding of how historical events are 

perceived. Since the mean- and trend-break model both allows for the standard form of 

structural breaks (as in the simple mean-model) and to a large extent avoids the spurious 

fitting of several consecutive mean-shifts in a clearly trending time series, we strongly 

recommend that it is used and elaborated further in future studies estimating structural 

breaks and, especially, the ex post versus ex ante approach to history.
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Appendix: Original and interpolated government bond prices, 1930-47 (in logs).

4.9
4.6
4,3
4

3,7
3h4
3,1

Fig. Al: Denmark (interpolated)

s 
^3.4

4.3
3.5 ■
3,S^
3.1’
2.7 -
2.3’

1930 1934 1938 1942

4,3-
•„

i 3,5 ■
3.1

1 2,7

23

Fig. A6: Norway (interpolated)

3J5 -------------------- — . .—,----------------------- ,—............. ,
1930 1934 1938 1942 1946

4.8

4,6
4.5

43
4,2
4.1
4

Fig. A3: Sweden (interpolated)

1939 193+ 1938 1942 19+6

Fig. A9: Germany (origina!)

1930 193+ 1938 1942 1946

Fig. A10: Germany (interpolated)

1930 1934 1938 1942 1946

Fig. Al: Denmark (original)

Lo
g 
go
ve
rn
me
nt
 b
on
d 
pr
ic
e

1930 1934 1938 19+2 1946

Fig. A3: Finland (original)

Lo
g g
cr
vt
iT
ti
nt
nt
 b
on
d 
pr
ic
e

1930 1934 1938 1942 1946

Fig. A4: Finland (interpolated)

8

FI ;
I:
« g :

1930 1934 1938 1942 194fi

Fig. A5: Norway (original)

Lo
g 
go
ve
rn
me
nt
 b
on
d 
pr
ic
e

4,7
( 4,5

k»
3,5

1930 1934 1938 1942 1946

Fig. A7: Sweden (original)

.3

J 
I 
S

1930 1934 1938 1942 1946

Lo
g g

ov
er

nm
en

t b
on

d 
pr

ic
e

4,6

3,«
3,1
2.6
2.1 Le

g g
ov
er
nn
wn
t 
bo
nd
 p
ri
ce

4.«

3,6
3J
16
2,1
15

B 
ì 

'S

£ g 
l 
bA

*.a

4.6
*5 ■■
4,4 “
4.3
4.2 ■’

4 - -




