Chapter 5

World and National Wheat
Market Integration in the 19th
Century

5.1 Introduction

Although market integration is one of the subjects in 19th century economic
history that has drawn much attention, there is still room for improvement in
terms of analytical tools. As more prices become available, demand for dynamic
methods that can accommodate large cross-sections of price data increases. The
origin of market integration — local, national or international — becomes a matter
of interest as data increases in the cross-section.!

This chapter draws from the literature on international business cycles and
uses its tools for market integration research. Bayesian dynamic factor models
are especially promising, since they measure comovement of many time series
and go beyond bivariate comparisons.? Their complexity therefore grows only
proportionally in the cross-section and along the time axis, but not exponentially

as that of bivariate models including almost all cointegration frameworks. The

LGAUSS code for the model used here is available from Chris Otrok’s website at http:
//people.virginia.edu/~cmo3h/research/wfac3b.prg. The code with the necessary modi-

fications is available from the author upon request.
2The dynamic factor is referred to as common component in this chapter.
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5.2 Motivation

dynamic setup allows for quantifying the share of price fluctuations due to world
price movements, changes in national market conditions and local shocks.

Applying comovement analysis to 19th century European and American wheat
prices shows that the U.S. experience after 1870 was perhaps not particularly rev-
olutionary to world wheat trade in contrast to what the established convergence
literature a la O'Rourke & Williamson (1999) suggests. It seems to be fair instead
to speak of a major producer accessing the world’s biggest market for wheat —
Western Europe, including the U.K. The results also call for reconsidering the re-
lation of national and international market development as their respective timing
turns out to be diverse.

The largest boost toward global wheat market integration occurred before
1860, according to the results obtained here, before the railroad or the steamship
could have had substantial effects. In the last quarter of the 19th century world
wheat market integration accelerated further, but at a slower pace than before
1860.

The next section motivates comovement analysis taking into account historical
and technical considerations. Section 5.2 provides a discussion of the relevant
methodological literature. An intuitive introduction into the method followed by
a formal description can be found in Section 5.4. Section 5.5 describes the data,
while Section 5.6 explains the findings. The last section concludes. The appendix

contains details about the estimation and discusses some data issues.

5.2 Motivation

The main focus of market integration research in the past three decades or so was
on transatlantic market integration after 1870 (Harley, 1980; O’Rourke, 1997).
The main argument stated that markets on both sides of the Atlantic merged
because of lower transport costs, which resulted in declining price differences.

In the past few years scholars have begun to gather data from more markets
spanning longer periods and applied improved econometric tools, mainly based on
cointegration or price dispersion (Federico & Persson, 2006; Jacks, 2005; Persson,
1999; Sharp, 2008). The methodological arms race was aimed at accommodating

the increasing amounts of data in a meaningful way and resolving the question
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as to how market integration should actually be measured.! However, the curse
of dimensionality has not yet been overcome, at least in the case when dynamic
relations are to be accounted for. Most methods rely on bivariate comparisons
cause the amount of parameters to increase exponentially in the number of mar-
kets. The complexity of the method proposed here grows linear in data size and
allows for studying a large number of markets over a long period incorporating
dynamic relationships between prices.

Federico (2008) proposes to use the coefficient of variation as a measurement
tool for market integration. While this method can handle many markets, it does
not incorporate dynamic relationships. The obvious patterns of covariance in
commodity prices are not exploited. Comovement analysis uses these patterns to
estimate an unobserved common component that is used as a benchmark against
which each single price is compared. This corresponds directly with Federico’s
(2008) critique of bivariate price comparisons. He calls for comparing prices
against a hypothetical world price. Interestingly, this is exactly in the spirit of
Veblen (1893) who discussed wheat prices after the American Civil War in the
very first issue of the Journal of Political Economy. Thus, there appears to be a
long tradition of analyzing local wheat prices on the basis of a latent world price.
With this chapter I aim to abandon the purely technical need to use bivariate
comparisons and contribute to reviving a more intuitive approach of analyzing
market prices across time and space. As methods based on the coefficient of
variation go to a certain extent in that direction, they cannot track each market’s
development over time, which is a natural feature of comovement analysis.

Ejrnaes et al. (2007) use a multivariate error correction model that explicitly
incorporates dynamic relationships. However, it is restricted in the cross-sectional
dimension as its complexity grows exponentially with the the number of time
series. Since it is based on cointegration, this and related classes of models rely
on assumptions about the asymptotic properties of unit root tests. The model I
propose uses Bayesian econometrics enabling my results to hold even if the sample
is not representative for the whole population or the unit root properties of the
data are not guaranteed (Uhlig, 1994).

Federico (2008) discusses the most popular methods so far.
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There has been a recent revival of an older discussion about the reason for
decreasing price gaps in the Atlantic trade between Knick Harley (1988) and Dou-
glass North (1958, 1968): North repeatedly rejected the advantage of steam power
and metal hulls in decreasing freight rates, and claimed that organizational im-
provements played a more important role in lowering transport costs and spurring
change in international market integration in the first half the 1800s. According
to recent studies important steps toward integration have indeed occurred before
railroad, intercontinental steam ships and the telegraph could have had substan-
tial effects. Wars and trade policy are instead suggested as important driving
forces of market integration (Federico & Persson, 2006; Jacks, 2005; Persson,
1999).

Brautaset & Grafe (2005) present another argument that is based on con-
stant transport technology. They propose scale economies in market efficiency
as an explanation for market integration. That is, costs per unit go down as
volumes of trade go up, holding technology constant. Some of my results favor
this explanation as will be shown in this chapter.

However, this debate only centers on the supply side of the market for trade
services. What about the demand side? In the absence of transport cost changes,
trade may still increase and price gaps decrease if the relationship between supply
and demand changes. Sharp (2008) claims that the main reason for declining
price gaps between the U.K. and the U.S. was the increase of American wheat
supply. This issue needs to be discussed at the national level as well. Kopsidis
(1998) argues that industrialization creates urban demand for agricultural goods,
and leads to regionally integrated markets holding agricultural and transport
productivity constant. This theory may explain national differences in the timing
of the relative development of national and international market integration. The
conventional view — using transport costs as the main argument — is that national
markets integrate first, since relatively short distances imply low transport costs,
and then international trade links are created as technology reduces the cost
of distance. However, this order could be reversed. In developing economies
some cities may already be linked quite well to international wheat trade due
to, for example, a strategic geographical location, while land-locked rural areas

are separated from national and international wheat trade. As industrialization
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sets in, urban demand increases and nationwide specialization begins, fostering
national markets on the basis of international integration.

The feature distinguishing this study from others is that it truly differentiates
between national and international integration. It can focus on single markets
while keeping an eye on the aggregate development. Section 5.6 therefore delivers

a number of new results about national integration in an international context.

5.3 Related Literature

Various uses of the common component approach in market integration research
can be found. Qin et al. (2006) used a dynamic factor in a vector error correction
model (VEC) as an aggregate of all “foreign” prices and compare it to an observed
“home” price. By doing so, they augmented the VEC model to the multivariate
case. My model is simpler. It conceptualizes the common component or factor
as a manifestation of the comovement of prices in different markets and therefore
as a manifestation of the law of one price.

Common factors can also be used in panel cointegration frameworks to in-
crease the power of multivariate unit root tests, which goes back to Bai & Ng
(2004) and Pesaran (2007). Applying this method in a recent study on German
regional prices levels, Dreger & Kosfeld (2007) found a persistent lack of price
convergence among German regions in the period from 1995 to 2004.

Principal component analysis has been used by Sanchez-Albornoz (1974) in
a truly pioneering study. He analyzed annual Spanish wheat and barley prices
between 1856 and 1889 and focused on the causal effects of wheat trade between
regions. He identified regions along geographical and agricultural borders, but
could not model the dynamic relationships contained in the data. Thus, in later
studies he began to use univariate time series analysis and abandoned the common
component approach.

Moreover, there is a strand in the international finance literature similar to
what [ am pursuing. Bekaert & Harvey (1995) proposed a time-varying measure
for integration of national markets into the world market for capital assets. The
set of country price returns in their model is explained jointly by a world bench-

mark portfolio and idiosyncratic country risk. The varying degree to which each
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of the two factors explained the returns was interpreted as a measure of world
capital market integration, which is comparable to the latent factor of all prices
in my chapter.

Technically, this study is closest to Kose et al. (2003a), although their research
interest is not directly related to mine. They estimated the common component
of output, consumption and investment between 1960 and 2001 for the G7 coun-
tries, and identified a world component and national components. I work with
practically the same model but my focus is on price data and market integration.

The relation between international business cycle transmission and world mar-
ket integration is obvious. Both describe different strata of globalization. While
I measure market integration as it is manifested in the price comovement of a
traded and crucial commodity, business cycles represent integrated markets sub-
ject to common output variations.!

Thus, it is appropriate to cite a recent paper that applies dynamic factor mod-
els to identify long run business cycle comovement between four Latin American
economies starting in the last quarter of the 19th century, i.e., Argentina, Brazil,
Chile and Mexico (Aiolfi et al., 2005). It finds strong exogenous shocks on the
cyclical activities of Argentina, Chile and Mexico. Brazil was obviously better
insulated from external influences. It remains a field of future research if this
result is reflected in the behavior of traded goods in these countries.

A large body of literature utilises mixed sets of time series, i.e., prices and
volumes, where either the common component is interpreted as the business cycle,
or nominal and real common components are identified (Stock & Watson, 1998).
An application of a single component model to historical time series is described
in Sarferaz & Uebele (2007).2

One further application to price series is Reis & Watson (2006). They inter-
pret the common component of a consumer basket of prices as the part of price
fluctuations whereas relative prices stay the same (Bryan & Cecchetti, 1993).
They use it to analyze the degree of money neutrality and find that prices were
not neutral in the U.S. after 1960.

IThe theoretical literature is not entirely conclusive about the correlation of trade flows and

output variations, and I do not attempt to contribute to this question.
2See Chapter 3 of this thesis.
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5.4 The Model

5.4.1 Intuition

Comovement measures synchronous price movements in large cross-sections. It
has a certain similarity to correlation, the main difference being that correlation
is defined over pairs. Another important difference is that comovement measures
linear dependence not only in a given period but across time. It represents the
whole spectral matrix of leading and lagging correlations (Kose et al., 2003a, p.
1218).

While correlation can be understood as a simple bivariate counterpart of co-
movement, convergence captures a different aspect of relative prices. Take for
example Harley’s (1980) classic paper about convergence among U.K. and U.S.
wheat prices in the second half of the 19th century, which begins with a graph
showing a shrinking price gap between Chicago wheat and the British Gazette
price (Figure 5.1). Harley, as well as other scholars succeeding him, refers to this
closing gap when defining market integration (O’Rourke & Williamson, 1999).
However, Figure 5.1’s second striking element — which Harley does not discuss
— is the degree of correlation between the two prices. This element is another
important feature and thus used as the main argument in this chapter.

This bivariate comparison can be carried out for more than two markets by
comparing all single series with a benchmark series that represents maximum co-
movement of all observed series. Consider a simple steady state example. Imagine
splitting up each single price p; into a part ¢ that is the same in all markets and

a part u; that is the deviation from c:

pi =cCc+u; (5.1)

The common part ¢ could be any rational number, but optimally it should be
the one that minimizes the sum of the deviations u;. For the sake of the argument,
the mean over all prices p; could be chosen, and the absolute deviations u; could
be expressed in percentage of p; to show how much the common price element

explains in each market 7. An example is given in Table 5.1.
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Figure 5.1: Price convergence between Chicago and Britain (Harley, 1980).
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FiG. 1. Wheat prices: Chicago and Britain, 1850-1913.

In the left Column of Table 5.1 the observed prices are given. An arbitrarily
chosen common component is given in Column 2 and the respective deviations
in Column 3. Column 4 contains a normalized measure of how well the common
component explains single prices in Column 1. The lower the percentage number,

the more the common component explains single prices.
This is an example in the steady state, but what if we include dynamics?

How would the common component change if the prices in Column 1 changed?
These questions are answered in the following formal discussion. It starts with a

dynamic extension of Equation 5.1.

5.4.2 Single Common Component
Given the relation between N prices and their common component in time t,

consider what happens if all prices changed in the same direction and to the
same degree. In this case their variation should be only due to the common part
¢ but not the remaining part u;, 7« = 1,... N. If some prices changed to a different

degree or in different direction from the others, the common part will explain only
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Table 5.1: Numerical example of common component.

Price Common Deviation Absolute
Component Percentage

Deviation

bi c Ui |uil/pi

3.41  3.00 0.41 12%

2.67  3.00 -0.33 12%

2.95  3.00 -0.05 2%

2.29  3.00 -0.71 31%

3.00  3.00 0.00 0%

5.08  3.00 2.08 31%

3.45  3.00 0.45 13%

1.85  3.00 -1.16 63%

a fraction of the price variation and the rest will be due to the specific component

u; . Thus the dynamic formulation of Equation 5.1 for each p;; is

Pip = @i + Nicp + Uiy (5.2)

Here ¢; represents the common component, which is the same for all markets
and therefore not indexed by ¢. There is a constant a; and a weight \; that
links the common price component to the i-th variable. w;,, the idiosyncratic or
specific component, accounts for local, market specific influences, e.g. local crop
failures or temporary demand fluctuations.

However, the idiosyncratic parts may experience their individual dynamic
processes, i.e., they may be serially correlated, which is expressed as an AR(p)-

process:

Ui = OiaUig—1 + ...+ O pUi—p + X (5.3)

Equation 5.2 resembles a linear regression, only that we do not observe the

regressor ¢;. We can instead describe ¢;’s dynamics by an AR(g)-process and
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treat it (together with Equation 5.3) as the transition equation in a state space

model:

Ct = Q161 + ...+ PqCt—q + (54)

These three equations describe the basic setup. However, since many, not
only one, common components are strived for, Section 5.4.4 extends the model
to the case with K common components. In Section 5.4.5 I will show how the
model parameters and the common component can be estimated. The error term

assumptions will be discussed next.

5.4.3 Error Term Assumptions
The local market shocks u;; are assumed to be normal and uncorrelated in the
cross-section:
Eluuje—s]) = ‘712% Vi=7j Ns=0, 0otherwise.
The error term x;; in the local market shock’s process is likewise normal, and
serially and cross-sectionally uncorrelated:
EXitXjt—s) = ‘7>2<¢ Vi=j Ns=0, 0otherwise.

The common component’s error term v; is normal with

E vy = 0., for s =0, 0 otherwise.

The error of the common component v; is uncorrelated with the error of the

local component x;4:

E [Xz’,tVt—s] =0Vi,s.
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5.4.4 Multiple Common Components

So far I have explained the estimation of only one common price component. If
this represents comovement of all prices in the sample this can be referred to as the
world component. Each local price series is thus explained by its comovement
with the world price and local shocks. However, additional shocks may arise
from the national level. Those shocks may be different from global shocks, for
example if there are strong border effects that do not allow the transmission of
national demand shocks to other countries. In the framework proposed here it is
possible to estimate both global and national common components in one model
and assess their relative explanatory power. Essentially, the world component
explains the variance in all price series and therefore its corresponding weights
are all nonzero, while the national components explain only the variance of some
price series identified by nationality. For example, the national component of
Spain is identified by setting all weights that belong to cities outside Spain to
zero. Identifying national components ex ante is opposed to obtaining multiple
orthogonal common components endogenously and identifying them ez post. It
implies that the national common components do not need to be orthogonal to
each other. What is orthogonal, however, is each national component relative to
the world component.

In this setup, Equation 5.2 can be formulated as:

Pt - ACt + Ut, (55)

where P, is an N x 1 vector of N price series, C; is a (K + 1) x 1 vector of
common components (the number of a column of ones plus common components),
Ais a N x (K + 1) matrix of weights and U; is a N x 1 vector of idiosyncratic
components. In the case of an international and several national common com-
ponents, there is one international common component, and R < N national
components, with R being the number of countries in the model. For example, in
the case of N = 10 markets and R = 2 countries, each being represented by half
of the sample, K =1+ R = 3. The 10 x (K + 1) matrix A; contains a column

of constants, one column of N elements for the world component and then R
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columns of weights for each country, which are only nonzero for the observations
for the respective country.

Equation 5.5 for this case could then be formulated as:

Po= A+ X + Nef + M2+ Uy, (5.6)

where P; consists of 10 price observations in period t, A = [ay, as, ..., a1] is a
vector of constants, \* = [AP, Ay, ..., Al}) is a vector of weights that are nonzero
for all 4, ¢ is the value of the world price component in ¢, A' = [A{, A}, ..., A )
is the national component for country 1, where only those A} are nonzero that
correspond to cities of country 1. All other A are set to zero. Accordingly, the
elements contained in A\? are only nonzero if corresponding to cities in country
2. U is a 10 x 1 vector and contains price elements not explained by either the
world component or the respective national component.

The transposed matrix of weights A’ then looks like:

a3 az a3 a4 a5 Gag ary ag AaAg Q1o

world component AV AY Ay AT A A A A A AT

w

Y
national component1 | AL AL X AL AL 0 0 0 0 0

national component2 | 0 0 0 0 0 X A A A A, |

Accordingly, a single price observation p;; is composed of the following ele-

ments:

Pis = a; + AU + N + APel 4 gy, (5.7)

where one of the national weights is zero.
I follow Kose et al. (2003a) in estimating the multiple common components.
They apply a sequence of single common component models. ¢} and ¢ are esti-

mated for the variance unexplained by c¢{’. The rest of the model is the same as
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in the single component model above, only that there are K = 1 + R common

component AR-processes now:

A =pbc .+ gOZc,’f,q + v, (5.8)

where k € {w,1,..., R} and

Elvl =02 Vk=j A s=0;0Yk,s.

5.4.5 Estimation

The classical estimation of a state space system is standard in multivariate time
series econometrics (Geweke, 1977; Hamilton, 1994; Stock & Watson, 1989). How-
ever, I follow the Bayesian way of estimation, in part because the dimensionality
is much less of a problem as I can use Gibbs sampling that reduces the curse
of dimensionality. Another reason is that it is a convenient way to deal with
uncertainty about the unit root properties of the variables (Uhlig, 1994).

The single component model is described in detail in Otrok & Whiteman
(1998). In the next subsection I relate mostly to Kose et al. (2003a), which
features the estimation of K common orthogonal components.

Kose et al. (2003a, p. 1220f) explain why Bayesian estimation is convenient
for this class of models. The challenging aspect of the estimation is that both
a linear regression with serially correlated errors and the AR-coefficients of ¢
have to be determined simultaneously. This is done in classical statistics by
utilizing the linearity of the model in the observables. A Kalman filter-smoother
procedure leads to the unobserved parameters’ likelihood function. It is Gaussian
and can be estimated by maximum likelihood (Stock & Watson, 1998). However,
if the the model becomes large in the cross-section it is difficult to estimate, since
dimensionality increases exponentially (Kose et al., 2003a, p. 1220f).

Bayesian methods allow for estimating the common component ¢; and the
other parameters (¢,0;,0,,etc.) of the model separately. In Bayesian statistics
the unknowns are treated as random variables, as opposed to in classical statis-

tics where they are treated as constants. Treating the model parameters and the
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common component as random implies determining their probability distribu-
tion. Unfortunately, for the model above, the joint distribution of the parameters
and the common price component is nonstandard. This problem can be solved
by decomposing the joint distribution of the parameters and the common com-
ponent into conditional distributions. One is the distribution of the parameters
conditional on ¢;, and the other is the distribution of ¢; conditional on the model
parameters. These conditional distributions have standard forms and are there-
fore computable. Moreover, the optimization problem for the variable specific
parameters is done separately for each observable p;; and does not increase ex-
ponentially with the number of variables N, since the covariance matrix of the
u;; is diagonal, i.e., all cross-sectional correlation is contained in the common
components (Kose et al., 2003a, p. 1220) and not in w; ;.

The sampling, i.e., making random draws from posterior distributions derived
from the model, is done by a Markov chain Monte Carlo (MCMC) procedure.
Upon iterating on sampling, the Markov property of the marginal distributions,
which is to converge to an asymptotic distribution, is utilized.

To begin, a vector of arbitrary starting values is chosen for the common com-
ponent. The distribution of the parameters conditional on that value is then
determined and a vector of values for the parameters is sampled, which finishes
the first iteration. In the second iteration, a new value for the common com-
ponent is drawn conditional on the draw for the parameters from the previous
iteration. Then, new values for the parameters are sampled conditional on the
new common component draw. The procedure is repeated until convergence is
achieved. It can be shown that the conditional posterior distributions converge to
the true desired marginal posterior distributions as the number of iteration steps
goes to infinity (Geman & Geman, 1984) Here the number of draws is 24,000 of
which I use 20,000 for inference, and discard the first 4000. The latter is done
in case the starting value was chosen inferiorly. As a convergence check, I re-
peat the procedure several times with different starting values and compare the
respective results. The AR~order for the world common components is chosen as

q = 8, which reflects business cycle frequency with annual data. For the variable

L“Monte Carlo,” because artificial data are generated, and “Markov chain”, because the

distribution conditions only on the last iteration and not on the whole history.
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specific processes, p = 3 is chosen following Kose et al. (2003a). I have estimated
several variations of this setup and found that the results are robust to the choice
of the AR-orders.

Two approaches are proposed in the literature for sampling the common com-
ponent conditional on the parameter draw. One is Otrok & Whiteman (1998)
and the other Kim & Nelson (1999b). I have followed the former, having com-
pared the outcomes of both methods. The results are basically the same. In the

appendix, Section C.1, I formally describe the sequence of draws.

5.4.6 Identification

The identification issues here have been discussed extensively in Otrok & White-
man (1998). The principal problem is that the weights \; and the latent variable
¢; are determined jointly in Equation 5.2 and the following two cases are observa-
tionally equivalent: A\;c; and (—\;)(—¢;). This problem can be solved by pinning
down one (and only one, since this in turn pins down ¢;) A; to be positive. In
the example chosen above identification is achieved through setting A}’ greater
than zero, as well as A] and A2, the first national factor loadings in rows 3 and 4,
respectively (Kose et al., 2003a, p. 1219). Here I choose the weight corresponding
to the price of wheat in London to be positive; i.e., to be positively correlated
with the world price, which does not seem to be a very strong restriction. The
cities whose prices are assumed to be positively correlated with their respective
national common component are Paris for France, Berlin for Germany, Stockholm
for Sweden, Vienna for Austria-Hungary, Brussels for Belgium, New York for the
U.S., Oslo for Norway, and Santander for Spain.

A similar problem arises if for example ¢; is measured in centimeters and \;
in inches — or vice versa. The scale of the common component is undetermined,
which is due to the fact that the variance of the common components’ error term
v; is not identified. Following, among others, Sargent & Sims (1977) it is set to

one, but it could be set to any other constant likewise.
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5.4.7 Priors

The priors I use are the same as those in Kose et al. (2003a, p. 1221). Five
prior distributions must be chosen. The first two are the distributions of the
AR-parameters for the common component (Equation 5.8) and the local shocks
(Equation 5.3). Next is the prior distribution of the factor loadings A followed
by the prior distributions of the variances of the local shocks’ and the common
components’ error terms, Jik. The latter is the easiest, since for identification
purposes explained above it must be set to a constant and thus has no distribution
(Section 5.4.6).

The variance of the local shock’s error term has an inverted gamma prior

distribution:

o ~ JG (6,0.001)

which implies a fairly loose prior. Thus I do not claim to have important prior
knowledge about the idiosyncratic error variance and leave the setting of its value
mostly to the data.

The AR-parameters of both the common component and the local shocks have
normally distributed prior distributions with zero mean, implying the assumption
that they are not serially correlated. The more distant the lag is, the more

certain this assumption becomes, and thus the variance around zero decreases

exponentially:
Soprior ~ N(Oqu 2)
where
1 0 0
o |0 2 e
e 0
0 ... 0 +

with z =p or q.
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5.4.8 Presentation of Results

This section explains how the results from the estimation are presented. It espe-
cially describes how the variance decomposition is carried out.

In order to capture changes of market integration I choose subperiods. It
means that the model is estimated separately for subsequent time periods. In each
subperiod, a new world price component and new national price components are
derived from the data. Section 5.6 starts with showing the importance of working
in subperiods.

I have experimented with different subperiods, and finally decided to choose
periods of about 25 years starting from 1806 in order to divide 19th century into

even quarters:

1. 1806-1829
2. 1830-1855
3. 1856-1880

4. 1881-1907

This choice is supported by major historical events over these 102 years. The
first quarter captures a period of disintegrated world markets, as a result of the
Napoleonic Wars and British import tariffs of those years. The next period up to
the mid-1850s possibly exhibits increasing market integration as steam ship tech-
nology, the railroad and organizational improvements started to proliferate, fewer
wars occurred on the European continent, and liberal trade politics became more
widespread. The following quarter should continue that development although
it includes the American Civil War, which is likely to have had a severe impact
on world wheat trade. In the same subperiod, tariffs were reduced due to the
treaties induced by Cobden-Chevalier, which however seemed to have little effect
on wheat trade (Lampe, 2007). The last subperiod starting in 1880 is likely to
exhibit a strong drive toward Atlantic market integration according to O’Rourke
& Williamson (1999). On the other hand, some countries increased tariffs that

had been lowered or abolished earlier in the century.
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In order to assess the relative explanatory power of the components for each
price series I follow Kose et al. (2003a) who employ variance decomposition for

each price series ¢ of the form
var(p;) = (A ?var(c”) + (A\))?var(c') + (AD)2var(c?) + var(u;) (5.9)
resulting in the fraction of volatility explained by the world component:

(A¥)2var(c?)
var(pi)
Since sampling from conditional distributions yields sampling error, the or-

(5.10)

thogonality of the common components is not automatically given, although they
are uncorrelated. Thus, at each step of the Markov chain the national compo-
nents are orthogonalized relative to the world component. Numerically, this does
not change the results in any relevant way, but ensures that the volatility shares
add up to 1 (Kose et al., 2003a, p. 1226). In order to give valuable insights into
the relative explanatory power of each component, I present arithmetic averages

of the volatility shares.!

5.5 Data

The data set is taken from Jacks (2005), Jorberg (1972, Sweden), and Jacobs &
Richter (1935, Germany).? T do not use all series, because some start too late or
end too early. For several reasons, [ work with annual data here: first, it increases
data coverage, second, the problem of seasonality does not arise, and third, it is
interesting for economic historians if the proposed method is applicable even to
low frequency data. The data set with which I work contains 60 annual wheat

price series ranging from 1806 to 1907. The Norwegian and the Spanish series as

T carried out the same for the standard errors of the decomposed variances, which can be
found in the appendix. This was not done at every step of the Markov chain, but still provides

a good view of the average accuracy of results of the variance decomposition.
2All series are annual or seasonal variations have been controlled for in another appropriate

way (Jorberg, 1972).
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well as the observations for Cincinnati only start in 1830.* In the results section,
I discuss how I included them in the estimation. Wheat prices are observed in

the following markets:

e Austria-Hungary (4): Vienna, Lwow, Krakow, Ljubljana (Krakow did not
belong to the Hapsburg monarchy for the whole period)

e Germany (4): Konigsberg/Kaliningrad, Hamburg, Berlin, Munich
e Belgium (3): Ghent, Bruges, Brussels

e U.K. (12): London, Manchester, Liverpool, Exeter, Carmarthen, Dover,

Gloucester, Worcester, Cambridge, Norwich, Leeds, Newcastle

e France (11): Bayeux, Saint-Brieuc, Toulouse, Bordeaux, Chateauroux, Mende,

Barleduc, Arras, Pau, Lyon, Paris
e U.S. (4): New York, Alexandria, Philadelphia, Cincinnati

e Sweden (11): Stockholm, Uppsala, Sédermanland, Ostergotland, Kalmar,
Halland, Skaraborg, Orebro, Vastmanland, Gastrikland, Halsingland

e Spain (9): Cordoba, Gerona, Granada, Lerida, Oviedo, Segovia, Zaragoza,

Santander, Burgos

e Norway (2): Bergen, Christiania/Oslo

Figure 5.2 shows the geographical extent of the Furopean markets in the
sample. Figure 5.3 presents the same for the U.S. markets.

Although scattered data exists for Italy, Odessa and more German cities,
the coverage is not sufficient. There are 19th century wheat prices from many
German cities, but only up to the 1860s (Fremdling & Hohorst, 1979). Italian
data is plentiful, too, but it either starts in the 1860s or ends in 1899. The reason
why there is sometimes better data coverage for the first half of the 1900 may

!Earlier prices for Cincinnati exist, and have been used to form wholesale price indexes for
the Ohio delta 1816-1860 (Berry, 1935). Future research will complete the data set using the

sources given there.
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be that administrations tried to control prices to preserve domestic peace, but
progressing political and economic liberalization led the states to abandon those
attempts after the middle of the 19th century.!

For the empirical model employed here it is not necessary to convert the coins
and weights and volumes as long as they remain constant over time. Unit differ-
ences only represent permanently different means that do not affect comovement.
The means of all data series are therefore normalized to 0. Similarly, the variance
of each series is normalized to 1.

The price data provided by Jacks (2005) is converted to American dollars per
100kg. I ensure that all prices are expressed in gold dollars but not in greenbacks.
There are large relative price variations during the 1860s, which make such an
exercise advisable. I used gold denominated benchmark price series from indepen-
dent sources to compare them with the original prices. I also directly look at the
relevant exchange rates found in the Global Financial Database. The appendix
documents this in detail. I find that Spanish, Austria-Hungarian, and English
prices are converted to gold dollars, while the others are provided in greenbacks.
As a consequence, instead of recalculating all currency conversions, I continue to
work with Jacks’ data, deflating the series given in greenbacks such that all series
are denominated in gold dollars per 100kg.

Although overall inflation in the 19th century was small, I take out long run
trends from the data by applying a Hodrick-Prescott filter with the Ravn-Uhlig
lambda of 6.25.2

5.6 Results

5.6.1 Evidence for Structural Change

In order to give an impression of the changing comovement in the 19th century

Figure 5.4 plots a world price component spanning 102 year from 1806 to 1907

'T thank Michael Kopsidis for this remark.
2Alternative filters like Baxter-King and Christiano-Fitzgerald yield very similar results

(Baxter & King, 1999; Christiano & Fitzgerald, 2003).
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Figure 5.2: European markets.
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Figure 5.3: American markets.

against subperiod world price components, each spanning about 25 years.! The
standard deviation of all series price components is normalized to 0.1, which is
the average standard deviation of English wheat prices in the 19th century. The
fluctuations are percentage deviations around a smooth trend as discussed in the
data section. The vertical lines divide subperiods.

We can clearly observe the price peak in 1847, which was induced by bad
harvests throughout Europe in 1846 (Berger & Spoerer, 2001). The common
component confirms also the notion that wheat did not strongly take part in a
worldwide “speculative” inflation of 1870-73 Veblen (1893, p. 20).

If structural change did not matter, estimating the model for the whole period
or breaking it up would make no difference to the common price component.
What Figure 5.4 demonstrates instead is that, in three out of four periods, the

subsample world price (solid line) is different from the world price estimated from

'Kose et al. (2003b) estimate a similar model for subperiods in order to capture structural

breaks in world business cycle comovement.
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Figure 5.4: World price component during 19th century. Whole sample estimate

vs subsample estimates.
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the full sample (dotted line). Before 1830 the subperiod world component does

not exhibit the strong peak around 1812 as the full sample component does.

Conversely, the M-shaped price deviations centered on 1895 are much stronger

when taking only information after 1880 into account. In the 1850s and 1860s,

the restricted sample world price fluctuates less than its full sample counterpart.

Apart from misspecification of the common component, taking the period as a

whole prohibits the relative weights \; to change over time. They represent each

market’s sensitivity to world price fluctuations. Without breaking the sample

up, it would be impossible to capture changes in the degree of how much single

markets take part in world wheat trade.
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Antebellum International Market Integration

The trend obtained for worldwide comovement is shown in Figure 5.5 as a cross
country average. It reveals the integrating forces of world trade in the 19th cen-
tury. Globalization according to Figure 5.5 manifested itself in a strong increase
between the first and the second quarter of the 19th century: the world compo-
nent explains on average only 34% price variance between 1806 and 1829, but
58% between 1830 and 1855. This first shift to integrated markets is followed by
a second, albeit smaller one, as the flatter shape of the upper curve in Figure 5.5
shows. At the same time national market integration, representing solely national
comovement, steadily declined in the 1800s, first quickly, then at a slower pace.
These two developments add up to decreasing market separation; i.e., on average
19% of price variance was subject to local shocks before 1830, compared to only
8% after 1880 (not shown).

These results emphasize the role of market integration in the first half of the
19th century, as opposed to the “First Wave of Globalization” story famously
put forward by O’Rourke (1997), among others. Recently there has been greater
recognition of the former point, the post-Napoleonic improvement of world com-
modity market integration. Jacks (2005) finds decreasing transport costs for
wheat before 1860 and Federico (2008) reports declining price dispersion in Euro-
pean wheat prices from the early 1800s on. Kaukiainen (2001) proposes decreas-
ing information costs on why markets could come to function so much better
without the widespread use of steam technology and the telegraph. He finds
that business letters to and from London traveled on average twice as fast in the
middle of the 19th century than at the beginning. Factual transport cost in sail
shipping decreased impressively, as Brautaset & Grafe (2005) find. They argue

that economies of scale can explain these cost reductions in shipping.

5.6.2 Broad Trends

The country averages are presented in Figures 5.6-5.7. Figure 5.6 contains aver-
ages for the major countries such as the U.K., the U.S., France, Austria-Hungary

and Germany, while Figure 5.7 features Norway, Sweden, Belgium and Spain.’

IThe full set of results can be found in the appendix.
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The upper panel shows world market integration, the middle national market
integration and the lower one market separation in the sense that it shows the
share of price variance, which is explained by neither national nor international
comovement. The results are presented in such a fashion that it is possible to
get a complete picture of a country’s market integration process throughout the
19th century.

In the U.K. for example, the upper part of Figure 5.6 shows that it continu-
ously integrated into the world market. At the same time the middle panel shows
that conditional on world market integration the importance of national specific
shocks decreased continuously. The lower panel shows a very low value of sep-
aration. Thus already in the beginning of the 19th century, U.K. markets were
either nationally or internationally integrated with local shocks having almost no
influence on local prices at all.

Three new perspectives on 19th century wheat market integration can be de-
duced from these results. First, European market integration before 1860 has
been neglected in the literature relative to transatlantic market integration. The
European market is not the consequence of a return to protectionism under Bis-
marck & Co in the 1880s but a result of weakening market forces after the end
of the Napoleonic Wars. Second, the American Civil War represents a phase of
transatlantic market disintegration; therefore postbellum market integration is a
candidate for a postwar reconstruction phenomenon. This puts the “Grain In-
vasion” into perspective. The third result relates to the relative development of

national and international integration, which was different across countries.

U.S. Accession to European Integration Levels

These results imply that the story to be highlighted in 19th century international
wheat market integration is maybe not so much one of America and Europe
merging into a common transatlantic market due to reduced transport costs, but
rather that of an already integrated European market that opened up to another
major supplier. One could also argue that it is likely that the strong increase in
comovement between American markets with the world price could have occurred

one or two decades earlier but was impeded by the Civil War (see Sharp (2008)
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for a similar argument). The level of integration of the U.S. markets at the end of
the century, however, is comparable to that of France’s as the top panel of Figure
5.6 shows. While the U.K.’s markets are integrated best in the last quarter of
the 19th century, major German cities come second, well above the U.S. markets.
If the U.S. markets are placed between France and Germany, two protectionist
countries in terms of market integration, then a changed perspective relative to
the traditional story of protectionist and free market nations after 1880 seems to
be justifiable (see O’Rourke & Williamson (1999) for the established view).

Late National Market Integration and Urban Demand for Wheat

The third set of results stems from the ability of the model to truly differentiate
between national and international integration. They evolve differently across
nations in the 19th century as the middle panel in Figure 5.6 shows. While
toward the end of the 19th century we observe decreasing sensitivity to national
shocks in the U.K., the U.S. and Germany, in France and especially in Austria-
Hungary national shocks explain more than they do in the preceding subperiod
(Figure 5.7). A related pattern can be observed in Spain, where national shocks’
explanatory power decreases but remains on a very high level. On average wheat
prices in Spain are explained 50% by national shocks, and about 35% by local
shocks (Figure 5.14).

While protectionism seems to be the first possible explanation for increasing
shares of the national component after 1880, another important factor may have
been differences in the timing of industrialization across the nations discussed
here. Kopsidis (1998, 2002) argues that integration of agricultural markets may
have been spurred by industrialization. The creation of urban demand for agri-
cultural goods led to regional specialization, which made it profitable for farmers
to produce for the market and ship their goods to the cities. Even in the absence
of technological progress unit transport costs may fall during this process due to

economies of scale in market efficiency.
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5.6.3 Country Results

The U.K. is certainly the country of which the highest world market integration
and lowest separation of markets can be expected. Easy access to most U.K.
cities by waterways and early commercialization are some of the often cited rea-
sons for why industrialization first developed in England. Shiue & Keller (2007)
for example find that at the beginning of the 1800s the U.K. was much better
integrated than Western Europe on average. One still has to bear in mind that
the first few decades witnessed the Napoleonic Wars and the Corn Laws that had
an insulating effect on the U.K. wheat markets (Sharp, 2006). Thus, one may
find some limited world market integration and very low local market separation
before 1830. Figure 5.8 shows exactly this. Note that there were some differences
in the degree to which markets were globally integrated. 76% of wheat prices in
Exeter were already determined by the world market, while prices in all other
cities stayed below 60%.! In the aftermath, all cities converged to the same path
of world market integration with shrinking nationally specific price components.
Together with Belgium the U.K. emerged clearly as the most integrated wheat
market during the second half of the 19th century.

In comparison, France’s markets experienced a rather marginal development
with considerable local heterogeneity. While early in the 1800s cities such as
Paris, Lyon and Arras were better integrated into the world market than most
U.K. cities, after the 1850s there was rather an anti-global tendency in those
cities (Figure 5.9, upper panel). The French average for world integration did not
decrease, however, because Toulouse, Mende and Pau followed a path of increasing
integration. France ended the early 1900s as an intermediately globally integrated
country with the largest national specific component in the sample (Figure 5.6).

The figures showing market integration in Belgium speak very much for
themselves (Figure 5.10). All three markets behave almost identically. The largest
part of price variation is subject to worldwide shocks (upper panel). The only
peculiarity is the swing with a short setback to national specific price variation

during the third quarter of the 19th century (upper and middle panel). Tt is

'In the case of the U.K., France, Spain and Sweden, I did not plot all results to keep the
graphs straightforward. All results can be found in the appendix.
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striking that the Belgian markets in the sample were always fully insured against
locally specific price shocks, reflected in the extremely low level of separation of
all three markets over all periods (lower panel).

The disaggregated view allows for detailed insights into the development of
German market integration. The upper panel of Figure 5.11 describes the as-
tonishingly strong international integration of the German wheat markets. A
global focus arose in the second quarter of the 19th century, too early to be fully
explained by railroad or telegraph. It seems plausible to cite the German tariff
union as the main driver of market integration. But this would imply strong
explanatory power of the national component after 1830, and an increase relative
to the first quarter (middle panel). Unfortunately, the small set of markets pre-
sented here is not suitable to confirm or refute this hypothesis, because Hamburg
never became part of the tariff union, while Konigsberg and Berlin have never
been divided by tariff boarders. However, it is still interesting to find an already
well integrated national market before the tariff union ever existed. Similar re-
sults were also found by Fremdling & Hohorst (1979) and Shiue (2005).! The
evidence rather fits into a picture of increasing Baltic and North Sea trade that
included the major Prussian and former Hanseatic cities. The introduction of the
railroad was not without effect, though. It became important where waterways
were missing: Munich, not connected to the Rhine-Weser-Elbe water network,
has not been well integrated into the North-German market, as can be seen in
the lower panel. Its separation from the North-German market was attenuated
probably with the help of the railroad in last quarter of the 19th century.

The United States is the only major nation that developed no strong con-
nections with the world market before 1880. Although the U.S. already supplied
about half of the U.K.’s wheat imports in the 1850s (Sharp, 2006), they were
apparently not well integrated in the world market. What matured earlier, how-
ever, was a national market. Between the first and the third quarter of the 19th
century comovement between the three East Coast cities New York, Philadelphia
and Alexandria increased to such an extent that 60-70% of the variance of their

prices was explained by the national component (middle panel in Figure 5.12).

1See Dumke (1991) for details on the German tariff union.
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The reason why comovement was strong but distinct from the world business
cycle in the third quarter must be the Civil War in the 1860s, accompanied
by harvest failures in the U.K. and Europe (Fite, 1906, p. 264). Agricultural
production in the American Midwest during the first Civil War years soared
dramatically due to the increase in acreage and harvest luck. At the same time,
the river connections to the South were partially closed and the relatively new
railroad to Chicago could not meet demand. Thus, transport costs peaked at
the beginning of the war, creating a price wedge between the coast and the
interior (Fite, 1906, p. 270). This may explain the strong separation of the
wheat market in Cincinnati from the East Coast markets as shown in the lower
panel of Figure 5.12 panel and the corresponding decline of Cincinnati’s national
integration during the third quarter of the 19th century.! After the Civil War,
internal and external trade flourished: all four markets integrated into the world
market to a very high degree (72%).

The case of Austria-Hungary seems to be a good example in different evolv-
ing patterns of prices in cities within one nation. Before mid-century the eastern
markets of Lwow and Krakow were separated from both national and interna-
tional markets, while Ljubljana and Vienna were better connected to the inter-
national market. This seems plausible as they were closer to the rest of the
European markets (see the map in Section 5.5). With progressing industrializa-
tion, the Hungarian part of the monarchy became the major grain supplier of the
Austrian cities, and the national market increasingly integrated. Consequently,
the degree to which the now-industrialized urban centers integrated into interna-
tional market declined, as is shown in Figure 5.13 (see also Komlos (1979)). To
sum up, market separation decreases (Figure 5.7, lower panel).

The Spanish national market was comparatively underdeveloped, as can be

seen in Figure 5.14.2 It is especially striking that there was no clear direction of

'Fishlow (1964) points out that Cincinnati was not a “leading Southern forwarder” (p. 358)
and that the share of flour flowing east- and northwards increased from 3 to 90% between 1850
and 1860. But Cincinnati may have been dependent on sending its produce to the North by
train or to the South by river — its location between the two fighting parties made its business

vulnerable to war interruptions.
2Not all results are plotted in order to keep the plot straightforward. The remaining results

are reported in the appendix.
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development at all. Cordoba and Oviedo, for example, experienced international
disintegration and then a thrust to more international comovement in the last
quarter before World War I, while Lerida’s path of development was the opposite.
Overall, Spanish speed of world integration is the lowest in my sample for most
of the observation period. Jacks (2005, p. 397) reports similar results from a
TAR model. Pena & Albornoz (1984, p. 371) find underdeveloped intraregional
wheat markets despite the import prohibition instituted in 1820. According to
them, the situation was alleviated only in the 1880s when the railway network was
improved. Some of their results can be found here, but still I rather find a secular
decline than an improvement in efficiency. Herranz-Loncan (2007) finds both
technological and institutional reasons for the relatively large regional divergence
in economic development in Spain, confirming the overall low level of market
development as I find. Barquin Gil (1997) does claim the existence of efficient
commodity markets before 1850, but his sample is restricted to only one southern
Spanish city, as Rosés (2003, 1000) criticizes.

When observing the average level of separation of the Swedish markets (lower
panel in Figure 5.15), one could be tempted to group them into the same category
as Spain’s. However, there are differences in both development over time and the
degree of similarity between the markets.

While the Spanish markets do not show any clear trend, there is an obvious
tendency in Sweden toward more market integration, which becomes visible in
the top panel of Figure 5.15.1 Moreover, only a small number of markets such as
Uppsala and Halsingland do not join into world market integration as much as
most other Swedish cities. The high level of national market integration in the
first quarter of the observation period is remarkable. Considering the Austria-
Hungarian national wheat market for example, most cities’ price comovements
are comparable to Vienna’s and Ljubljana’s, while none are so asynchronous as
Lwow’s or Krakow’s. In contrast to Spain, almost all Swedish cities are better
integrated between 1806 and 1829 than any Spanish market in the following 26
years. The level of national specific shocks falls continuously in almost all Swedish

cities, where the period of fastest fall is between the second and the third quarter

!Some markets have not been plotted, but the results can be found in the appendix.
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of the 19th century. This seems rather late compared to other European nations
such as Germany, Austria-Hungary and Belgium.

Commenting on Norway, the results in Figure 5.16 seem to be counterin-
tuitive. The results show a decreasing integration into the world market ac-
companied by an increasing weight of the national component and a U-shaped
separation of the markets. The local price component stays always well below
25%. However, I doubt if the model should be set up along national boundaries in
the case of Norway. First, only two markets are included as the Norwegian sam-
ple, which are separated by mountains, and a train connection was not finished
before 1909. In fact, there is no reason whatsoever to assume that Bergen and
Oslo, then Christiania, should be part of the same market: until 1905, Norway
was not yet an independent nation, and administration functions were to a large
part based in Stockholm. Culturally, especially linguistically, the dialect spoken
in Bergen was probably related to Oslo dialect no more closely than to what was
spoken in Stockholm.! Perhaps it would be safer to group Bergen with German
or English markets, and Oslo with the Swedish, which remains to be part of fu-
ture refinements of this project. The oddness of my results is reflected in Jacks
(2005, p. 390, 396), who finds high speeds of international and intranational price
adjustment before 1850, which abruptly decrease thereafter.

Overall, the picture drawn here is one showing a stronger wave of globalization
in the first half of the century than in the second. The Napoleonic Wars may
have suppressed possible trade relations that soon blossomed as the war was over
(Federico (2008) follows this track). When dating the start of globalization, cer-
tainly we should look somewhere before 1850 similar to O’Rourke & Williamson
(2002). The slowdown of the speed of globalization in the second half of the
century should be emphasized. Railroad, telegraph and steamship were not the
only forces of world and national wheat market integration. A better explanation
should include the impact of wars (or better their absence), gradual technolog-
ical improvements and the market creating forces of regional specialization in

connection with economies of scale in market efficiency:.

IEven today there are two kinds of high Norwegian, and many Norwegians speak their local
dialect.
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5.7 Conclusion

In this chapter, I evaluate comovement among wheat prices in different locali-
ties to investigate 19th century market integration. Each price is divided into a
world, a national, and a local component in four independent subperiods repre-
senting stages of market development. The explanatory power of the common
components is used to assess changing degrees of market integration over time.

I explain that there was a tendency toward closer integration over the 19th
century, but stronger in the first half than in the second. A high degree of inter-
national wheat market integration was reached before the telegraph, steamship
and railroads could reach their full cost saving potential.

The 1860s was a decade of slower or no improvements of market integration,
even when I control for exchange rate fluctuations caused by the decoupling of the
paper dollar from gold. The American Civil War was the most likely reason, as
it hampered intra-U.S. and Atlantic trade, while the Cobden-Chevalier network
had no impact on wheat trade.

The U.S. markets were only fully integrated into the world market after the
Civil War. Even then, they did not set the tone, but rather played one of many
fiddles.

The North-German markets became integrated before 1830, while Munich was
separated until after the German Reich was founded and railroad connections were
established.

The introduction of comovement into the market integration literature has
the advantage of forming a benchmark against which each market price can be
assessed. Thus, it is not dependent on a battery of bilateral comparisons. Large
amounts of price data can be processed and transformed into an intuitive measure
of integration. The possibility for looking at each market individually is maybe
the strongest argument for this method. Zooming into local circumstances while
keeping an eye on the aggregate picture can be accomplished easily. Therefore,
this method appears to be a useful means to throw light on questions of market

integration in other regions and periods.
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Figure 5.5: Development of world and national market integration, 1806-1907.

Averages over cities’ variances explained by world and national price component.
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Figure 5.6: Development of world, national and local component, core countries,
1806-1907. Country averages.
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Figure 5.7: Development of world, national and local component, periphery coun-

tries, 1806-1907. Country averages.
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Figure 5.8: Development of world, national and local component in England,
1806-1907.
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5.7 Conclusion

Figure 5.9: Development of world, national and local component in France, 1806-
1907.
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5.7 Conclusion

Figure 5.10: Development of world, national and local component in Belgium,

1806-1907.
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5.7 Conclusion

Figure 5.11: Development of world, national and local component in Germany,
1806-1907.
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5.7 Conclusion

Figure 5.12: Development of world, national and local component in the U.S.,
1806-1907.
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5.7 Conclusion

Figure 5.13: Development of world, national and local component in Austria-
Hungary, 1806-1907.
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5.7 Conclusion

Figure 5.14: Development of world, national and local component in Spain, 1806-
1907.
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5.7 Conclusion

Figure 5.15: Development of world, national and local component in Sweden,

1806-1907.
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5.7 Conclusion

Figure 5.16: Development of world, national and local component in Norway,

1806-1907.
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Appendix C

Appendix to Chapter 5

C.1 MCMC Draws

When using Gibbs sampling the non-standard distribution of the joint posterior of the
factor and the parameters is divided into standard distributions that take the values
of the other blocks as given. In the case of constant weights there are two blocks of

conditional standard distributions:
e the parameters of the model conditioning on the factor p(Q|f),
e the factor conditioning on the parameters p(f|Q2).

In particular, the parameters of the model used here are Q = {¢;, s, 0,,A} for
i=1,...,N,s=1,....qand r=1,...,p.

w=1:p(Q!]f°) then p(f'|0")
w=2:p(Q%f") then p(£2|0?)

w=W:p@Q"|fV1) then p(f"|Q")

Kose et al. (2003a) propose a multivariate extension. In the case of K factors, at
every draw w K — 1 steps are added, where factor k, k = 1,... K is drawn conditionally
on the other K — 1 factors. If K = 2 one draw looks like:

w=1:p(Q|f, f2) then p(f{|Q, f3) then p(f71Q, f1)

The sequence can be generalized to any K.
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C.2 Currency Conversions

C.2 Currency Conversions

In this section I explain how I assured that all wheat prices are provided in gold based
denominations.

Since the Swedish and German series are explicitly expressed in gold based curren-
cies, they can be directly included in the data set. The enormous data set used in Jacks
(2005) has been converted to American dollars with exchange rates from the Global
Financial Data (GFD) set. The GFD provides a convenient way to convert historical
prices inU.S.S dollars, since all historical exchange rates provided there are U.S. dollar
rates. The documentation, however, is not always clear about the Civil War period;
i.e. if the respective exchange rate has been tabulated for the dollar in gold or paper.
Figure C.1 shows the exchange rates provided by the GFD for the currencies in this
study. I also performed indirect checks by comparing Jacks’s converted prices with
independent price series for the same cities that I converted to gold dollars myself.

Elaborating on Figure C.1, the British pound can be found in both denominations,
which is also documented in the GFD notes. Jacks (2005) has used the gold dollar rate
as can be seen in Figure C.4 below. The rate shown here is the greenback rate, which
coincides almost perfectly with the Norwegian Krone (large Xs).

Both Francs series from Belgium and France coincide one to one with each other
and until 1864 with the Pound and the Krone. Thereafter they return to par with the
U.S. dollar. The independent series for Brussels is from Verlinden (1972), the one for
Toulouse from Drame et al. (1991).

The Spanish Peso deviates somewhat from the dollar, but the large inflationary
swings during the Civil War period typical for greenback denominated series can not
be found. Thus the impression from independent prices in Burgos (Barquin Gil, 1997)
in Figure C.3 is confirmed.

The conclusion to be drawn from the Austrian Schilling exchange rate is similar,
although the Schilling deviates violently from the dollar (light grey with small zs).
However, the direct comparison to the typical deviations that are exhibited by gold
currencies shows that the Austrian Schilling is obviously not expressed in greenbacks.
Figure C.2 offers a similar impression.

I checked the price of wheat in New York, too. Finding an U.S. wheat price bench-
mark which is clearly gold based turns out to be difficult, though. Thus I use an English
average price hoping that if U.S. prices are paper based, the deviation from English gold
prices would be significantly different from deviations due to trade frictions between
the U.S. and the U.K.. The middle panel in C.3 shows that this was no vain endeavor.
Although the two prices do not perfectly comove in periods before and after the war,
the inflation during the Civil War years is clearly identifiable. I conclude therefore that
all U.S. prices are denoted in greenbacks. I repeated the same exercise for the price of
wheat in Cincinnati with the same result (not shown).
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C.2 Currency Conversions

Figure C.1: Indexed exchange rates against the U.S. dollar, either greenback or
gold dollar, 1859-1879. The series are “close”-values from the Global Financial
Database, and identifiable by the code id=4023 (Spain), 4003 (Belgium), 4018
(Norway), 4028 (U.K.), 4002 (Austria), and 4008 (France).
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For the Norwegian prices I have no perfect benchmark, either. I therefore take
a Norwegian rye price converted to German gold marks from Statistisches Reichsamt
(Various Years). It turns out that it is sufficient to show that also the Norwegian prices
are converted to paper money, as a strong unusual deviation occurs during the first
half of the 1860s (lower panel in Figure C.3).

The indirect comparison of the U.K. is performed by using the same benchmark as
in the U.S. case. It is an average of U.K. prices, so from the Jacks-data set in American
dollars I take an unweighted mean of all 12 U.K. cities, and compare it to the Gazette-
average. The match is perfect for all years and shows that U.K. prices are converted
to gold dollars, not paper money.

I deflate all series that I find to be greenback denominated by the greenback-gold
dollar exchange rate!, leave the gold denominated series as they are, and take this as
my new data set.

YFrom Willard et al. (1996), to be found on http://eh.net/databases/greenback.
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C.3 Full Set of Results

C.3 Full Set of Results

rable c.1: Medians of explained variances. 48 markets, 1806-

1855.
48 Markets. 1806-1855
w 1806-1829 1830-1855
‘World National Local ‘World National Local

1 Vienna 0.12 0.76 0.12 0.75 0.13 0.12
2 Lwow 0.24 0.01 0.75 0.43 0.02 0.55
3 Ljubljana 0.21 0.62 0.17 0.62 0.13 0.25
4 Krakow 0.02 0.25 0.73 0.62 0.06 0.32
5 Brugges 0.5 0.44 0.06 0.88 0.09 0.03
6 Ghent 0.59 0.39 0.02 0.89 0.08 0.03
7 Brussels 0.58 0.36 0.06 0.92 0.06 0.02
8 Bayeux 0.66 0.18 0.16 0.73 0.17 0.1

9 Saint-Brieuc 0.58 0.22 0.2 0.8 0.14 0.06
10 Toulouse 0.38 0.48 0.14 0.42 0.52 0.06
11 Bordeaux 0.4 0.52 0.08 0.71 0.26 0.03
12 Chateauroux 0.44 0.44 0.12 0.74 0.2 0.06
13 Mende 0.68 0.24 0.08 0.37 0.39 0.24
14 Barleduc 0.67 0.23 0.1 0.85 0.05 0.1

15 Arras 0.69 0.23 0.08 0.9 0.04 0.06
16 Pau 0.42 0.24 0.34 0.43 0.5 0.07
17 Lyon 0.61 0.33 0.06 0.76 0.11 0.13
18 Paris 0.55 0.32 0.13 0.88 0.05 0.07
19 Berlin 0.16 0.75 0.09 0.92 0.05 0.03
20 Konigsberg 0 0.67 0.33 0.82 0.07 0.11
21 Muenchen 0.51 0.15 0.34 0.69 0.01 0.3

22 Hamburg 0.18 0.72 0.1 0.83 0.02 0.15
23 London 0.53 0.46 0.01 0.69 0.3 0.01
24 Dover 0.61 0.36 0.03 0.7 0.28 0.02
25 Exeter 0.76 0.15 0.09 0.68 0.27 0.05
26 Gloucester 0.6 0.32 0.08 0.63 0.35 0.02
27 Worcester 0.53 0.41 0.06 0.61 0.36 0.03
28 Cambridge 0.48 0.47 0.05 0.67 0.32 0.01
29 Norwich 0.54 0.41 0.05 0.7 0.29 0.01
30 Leeds 0.31 0.65 0.04 0.64 0.35 0.01
31 Liverpool 0.34 0.58 0.08 0.53 0.39 0.08
32 Manchester 0.29 0.66 0.05 0.61 0.37 0.02
33 Newcastle 0.21 0.64 0.15 0.6 0.36 0.04
34 Carmarthen 0.6 0.21 0.19 0.66 0.22 0.12
35 New York City 0.28 0.54 0.18 0.28 0.6 0.12
36 Philadelphia, 0.38 0.55 0.07 0.24 0.73 0.03
37 Alexandria 0.52 0.4 0.08 0.2 0.77 0.03
38 Stockholm 0.06 0.65 0.29 0.16 0.79 0.05
39 Uppsala 0.18 0.47 0.35 0.24 0.71 0.05
40 Sédermanland 0.06 0.69 0.25 0.18 0.75 0.07
41 Ostergstland 0.08 0.74 0.18 0.21 0.71 0.08
42 Kalmar 0 0.84 0.16 0.16 0.73 0.11
43 Halland 0.01 0.72 0.27 0.13 0.31 0.56
44 Skaraborg 0.01 0.81 0.18 0.13 0.53 0.34
45 Orebro 0.05 0.76 0.19 0.1 0.64 0.26
46 Vastmanland 0.14 0.69 0.17 0.11 0.81 0.08
47 Gastrikland 0.05 0.62 0.33 0.19 0.68 0.13
48 Halsingland 0.01 0.54 0.45 0.09 0.69 0.22
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C.3 Full Set of Results

Figure C.2: Comparison between wheat prices from Jacks (2005) (converted
into American dollar using the Global Financial Data Set) and suitable gold-
denominated price series. Brussels (for Belgium (Verlinden, 1972)), Toulouse
(for France (Drame et al., 1991)), Vienna (for Austria-Hungary (Pribram et al.,
1938)). 1854-1876.
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C.3 Full Set of Results

Figure C.3: Comparison between wheat prices from Jacks (2005) (converted
into American dollar using the Global Financial Data Set) and suitable gold-
denominated price series. Burgos (for Spain (Barquin Gil, 1997)), New York (for
the U.S., see Statistical Abstract(Various Years), Bergen (for Norway (Statistis-
ches Reichsamt, Various Years)). 1854-1876.
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C.3 Full Set of Results

Figure C.4: Comparison between wheat prices from Jacks (2005) (converted
into American dollar using the Global Financial Data Set) and suitable gold-
denominated price series. Unweighted mean of 12 U.K. price series vs Gazette
average price from HM Stationery Office (Various Years). 1858-1876.
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C.3 Full Set of Results

Table C.2: Medians of explained variances. 48 markets, 1856-1907.

48 Markets. 1856-1907

m 1856-1880 1881-1907
‘World National Lcoal ‘World National Local

1 Vienna 0.62 0.28 0.1 0.65 0.33 0.02
2 Lwow 0.81 0 0.19 0.51 0.33 0.16
3 Ljubljana 0.73 0.19 0.08 0.58 0.39 0.03
4 Krakow 0.85 0.06 0.09 0.54 0.43 0.03
5 Brugges 0.64 0.34 0.02 0.89 0.07 0.04
6 Ghent 0.65 0.34 0.01 0.89 0.1 0.01
7 Brussels 0.67 0.32 0.01 0.91 0.09 0

8 Bayeux 0.75 0.2 0.05 0.61 0.3 0.09
9 Saint-Brieuc 0.73 0.23 0.04 0.32 0.35 0.33
10 Toulouse 0.62 0.35 0.03 0.71 0.25 0.04
11 Bordeaux 0.71 0.28 0.01 0.65 0.3 0.05
12 Chateauroux 0.65 0.33 0.02 0.69 0.28 0.03
13 Mende 0.55 0.36 0.09 0.59 0.23 0.18
14 Barleduc 0.68 0.27 0.05 0.63 0.24 0.13
15 Arras 0.75 0.22 0.03 0.69 0.23 0.08
16 Pau 0.61 0.36 0.03 0.66 0.31 0.03
17 Lyon 0.7 0.27 0.03 0.69 0.28 0.03
18 Paris 0.67 0.16 0.17 0.72 0.22 0.06
19 Berlin 0.88 0.04 0.08 0.83 0.13 0.04
20 Konigsberg 0.9 0.07 0.03 0.83 0.12 0.05
21 Muenchen 0.7 0.01 0.29 0.72 0.11 0.17
22 Hamburg 0.95 0.03 0.02 0.86 0.1 0.04
23 London 0.87 0.12 0.01 0.91 0.08 0.01
24 Dover 0.9 0.09 0.01 0.9 0.07 0.03
25 Exeter 0.95 0.04 0.01 0.92 0.03 0.05
26 Gloucester 0.96 0.04 0 0.95 0.04 0.01
27 ‘Worcester 0.94 0.05 0.01 0.94 0.04 0.02
28 Cambridge 0.91 0.08 0.01 0.92 0.07 0.01
29 Norwich 0.9 0.09 0.01 0.91 0.06 0.03
30 Leeds 0.91 0.07 0.02 0.91 0.07 0.02
31 Liverpool 0.91 0.07 0.02 0.94 0.05 0.01
32 Manchester 0.9 0.08 0.02 0.83 0.09 0.08
33 Newcastle 0.87 0.06 0.07 0.76 0.07 0.17
34 Carmarthen 0.87 0.11 0.02 0.94 0.02 0.04
35 New York City 0.22 0.69 0.09 0.76 0.22 0.02
36 Philadelphia 0.24 0.74 0.02 0.73 0.26 0.01
37 Alexandria 0.14 0.8 0.06 0.7 0.27 0.03
38 Stockholm 0.75 0.14 0.11 0.58 0.35 0.07
39 Uppsala 0.34 0.18 0.48 0.29 0.35 0.36
40 Sédermanland 0.78 0.19 0.03 0.34 0.26 0.4
41 Ostergdtland 0.83 0.14 0.03 0.56 0.38 0.06
42 Kalmar 0.81 0.15 0.04 0.41 0.26 0.33
43 Halland 0.75 0.15 0.1 0.5 0.24 0.26
44 Skaraborg 0.71 0.2 0.09 0.63 0.21 0.16
45 Orebro 0.76 0.19 0.05 0.35 0.32 0.33
46 Véastmanland 0.79 0.18 0.03 0.52 0.4 0.08
47 Gastrikland 0.63 0.03 0.34 0.49 0.13 0.38
48 Halsingland 0.2 0.03 0.77 0.47 0.11 0.42
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C.3 Full Set of Results

Table C.3: Standard deviations of explained variances. 48 markets, 1806-1907.

48 Markets, 1806-1855

o 1806-1829 1830-1855
World National Local World National Local
1 Vienna 0.03 0.11 0.10 0.03 0.08 0.07
2 Lwow 0.05 0.03 0.05 0.04 0.13 0.12
3 Ljubljana 0.05 0.10 0.09 0.03 0.10 0.09
4 Krakow 0.03 0.09 0.09 0.04 0.09 0.08
5 Brugges 0.15 0.15 0.02 0.03 0.03 0.01
6 Ghent 0.15 0.15 0.01 0.03 0.03 0.01
7 Brussels 0.16 0.16 0.02 0.03 0.03 0.01
8 Bayeux 0.19 0.19 0.03 0.05 0.05 0.01
9 Saint-Brieuc 0.18 0.18 0.03 0.04 0.04 0.01
10 Toulouse 0.16 0.17 0.05 0.05 0.05 0.02
11 Bordeaux 0.17 0.18 0.03 0.05 0.05 0.01
12 Chateauroux 0.18 0.19 0.03 0.05 0.05 0.01
13 Mende 0.17 0.17 0.02 0.04 0.05 0.03
14 Barleduc 0.17 0.17 0.02 0.04 0.03 0.01
15 Arras 0.19 0.19 0.02 0.03 0.03 0.01
16 Pau 0.10 0.11 0.04 0.05 0.05 0.02
17 Lyon 0.17 0.17 0.02 0.04 0.04 0.01
18 Paris 0.18 0.19 0.03 0.04 0.03 0.01
19 Berlin 0.08 0.09 0.05 0.02 0.02 0.02
20 Konigsberg 0.02 0.06 0.06 0.03 0.05 0.03
21 Muenchen 0.10 0.09 0.04 0.03 0.03 0.05
22 Hamburg 0.07 0.09 0.05 0.03 0.04 0.02
23 London 0.18 0.18 0.01 0.03 0.03 0.01
24 Dover 0.19 0.19 0.01 0.03 0.03 0.01
25 Exeter 0.20 0.19 0.02 0.04 0.03 0.01
26 Gloucester 0.20 0.20 0.02 0.03 0.03 0.01
27 Worcester 0.19 0.19 0.01 0.04 0.04 0.01
28 Cambridge 0.17 0.17 0.01 0.03 0.03 0.01
29 Norwich 0.18 0.18 0.01 0.03 0.03 0.01
30 Leeds 0.13 0.13 0.02 0.04 0.03 0.01
31 Liverpool 0.15 0.15 0.01 0.03 0.04 0.01
32 Manchester 0.13 0.13 0.01 0.03 0.03 0.01
33 Newcastle 0.09 0.09 0.03 0.04 0.04 0.01
34 Carmarthen 0.18 0.17 0.02 0.03 0.03 0.01
35 New York City 0.07 0.11 0.09 0.03 0.03 0.02
36 Philadelphia 0.06 0.10 0.08 0.03 0.03 0.02
37 Alexandria 0.07 0.09 0.06 0.03 0.03 0.02
38 Stockholm 0.03 0.04 0.03 0.03 0.03 0.01
39 Uppsala 0.05 0.06 0.04 0.03 0.03 0.01
40 Sédermanland 0.02 0.06 0.05 0.03 0.03 0.01
41 Ostergstland 0.03 0.05 0.03 0.03 0.04 0.01
42 Kalmar 0.06 0.05 0.04 0.03 0.03 0.01
43 Halland 0.06 0.06 0.05 0.02 0.03 0.02
44 Skaraborg 0.03 0.04 0.03 0.02 0.03 0.02
45 Orebro 0.02 0.04 0.03 0.02 0.03 0.02
46 Vastmanland 0.04 0.06 0.03 0.02 0.03 0.01
47 Gastrikland 0.03 0.04 0.04 0.03 0.04 0.02
48 Halsingland 0.07 0.06 0.06 0.02 0.03 0.02
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C.3 Full Set of Results

Table C.4: Standard deviations of explained variances. 48 markets, 1806-1907.

48 Markets, 1856-1907

o 1856-1880 1881-1907
World National Local World National Local
1 Vienna 0.03 0.06 0.05 0.06 0.06 0.01
2 Lwow 0.04 0.02 0.03 0.06 0.06 0.02
3 Ljubljana 0.03 0.04 0.03 0.06 0.07 0.01
4 Krakow 0.03 0.03 0.02 0.07 0.08 0.01
5 Brugges 0.03 0.03 0.01 0.04 0.03 0.01
6 Ghent 0.03 0.03 0.01 0.03 0.03 0.01
7 Brussels 0.03 0.03 0.01 0.04 0.03 0.01
8 Bayeux 0.03 0.03 0.01 0.07 0.07 0.01
9 Saint-Brieuc 0.03 0.03 0.01 0.05 0.06 0.02
10 Toulouse 0.03 0.03 0.01 0.05 0.05 0.01
11 Bordeaux 0.03 0.03 0.01 0.06 0.06 0.01
12 Chateauroux 0.03 0.03 0.01 0.08 0.08 0.01
13 Mende 0.04 0.04 0.01 0.05 0.05 0.02
14 Barleduc 0.03 0.03 0.01 0.08 0.09 0.02
15 Arras 0.03 0.03 0.01 0.08 0.08 0.01
16 Pau 0.03 0.03 0.01 0.06 0.06 0.01
17 Lyon 0.03 0.03 0.01 0.07 0.07 0.01
18 Paris 0.03 0.03 0.01 0.07 0.07 0.01
19 Berlin 0.03 0.03 0.02 0.05 0.05 0.01
20 Konigsberg 0.05 0.05 0.02 0.04 0.04 0.02
21 Muenchen 0.03 0.03 0.04 0.05 0.06 0.03
22 Hamburg 0.04 0.04 0.01 0.05 0.05 0.01
23 London 0.05 0.05 0.01 0.08 0.08 0.00
24 Dover 0.04 0.04 0.00 0.08 0.08 0.00
25 Exeter 0.04 0.04 0.00 0.06 0.06 0.01
26 Gloucester 0.04 0.04 0.00 0.08 0.07 0.01
27 Worcester 0.05 0.04 0.00 0.07 0.07 0.00
28 Cambridge 0.05 0.04 0.00 0.08 0.08 0.00
29 Norwich 0.04 0.04 0.00 0.09 0.09 0.01
30 Leeds 0.05 0.05 0.00 0.06 0.06 0.01
31 Liverpool 0.05 0.05 0.00 0.07 0.07 0.00
32 Manchester 0.05 0.05 0.00 0.07 0.06 0.01
33 Newcastle 0.04 0.04 0.01 0.06 0.06 0.02
34 Carmarthen 0.05 0.05 0.01 0.07 0.06 0.01
35 New York City 0.02 0.03 0.02 0.04 0.04 0.01
36 Philadelphia 0.02 0.03 0.02 0.05 0.05 0.01
37 Alexandria 0.02 0.03 0.03 0.04 0.04 0.01
38 Stockholm 0.04 0.04 0.01 0.07 0.07 0.02
39 Uppsala 0.03 0.04 0.03 0.03 0.04 0.04
40 Sédermanland 0.04 0.04 0.01 0.07 0.10 0.04
41 Ostergstland 0.04 0.04 0.01 0.06 0.06 0.02
42 Kalmar 0.04 0.04 0.01 0.06 0.06 0.02
43 Halland 0.04 0.04 0.01 0.06 0.06 0.02
44 Skaraborg 0.05 0.05 0.01 0.06 0.05 0.02
45 Orebro 0.04 0.04 0.01 0.03 0.05 0.03
46 Vastmanland 0.05 0.04 0.01 0.05 0.05 0.02
47 Gastrikland 0.04 0.03 0.01 0.05 0.05 0.02
48 Halsingland 0.02 0.02 0.02 0.04 0.04 0.02
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C.3 Full Set of Results

Table C.5: Medians of explained variances. 60 markets, 1830-1907.

60 Markets, 1830-1907

o 1830-1855 1856-1880 1881-1907
‘World National Local World National Lcoal ‘World National Local

1 Vienna 0.73 0.06 0.21 0.62 0.28 0.1 0.63 0.35 0.02
2 Lwow 0.38 0.11 0.51 0.69 0.01 0.3 0.51 0.36 0.13
3 Ljubljana 0.62 0.09 0.29 0.74 0.19 0.07 0.55 0.42 0.03
4 Krakow 0.56 0.1 0.34 0.85 0.06 0.09 0.52 0.46 0.02
5 Brugges 0.92 0.05 0.03 0.6 0.37 0.03 0.89 0.06 0.05
6 Ghent 0.93 0.04 0.03 0.61 0.38 0.01 0.9 0.09 0.01
7 Brussels 0.95 0.03 0.02 0.62 0.36 0.02 0.92 0.07 0.01
8 Bayeux 0.76 0.13 0.11 0.75 0.21 0.04 0.64 0.29 0.07
9 Saint-Brieuc 0.84 0.11 0.05 0.71 0.25 0.04 0.34 0.36 0.3

10 Toulouse 0.47 0.46 0.07 0.53 0.45 0.02 0.73 0.2 0.07
11 Bordeaux 0.76 0.21 0.03 0.63 0.35 0.02 0.67 0.28 0.05
12 Chateauroux 0.78 0.15 0.07 0.59 0.38 0.03 0.7 0.27 0.03
13 Mende 0.41 0.35 0.24 0.43 0.51 0.06 0.62 0.18 0.2

14 Barleduc 0.88 0.02 0.1 0.65 0.3 0.05 0.66 0.22 0.12
15 Arras 0.93 0.02 0.05 0.74 0.24 0.02 0.74 0.18 0.08
16 Pau 0.49 0.45 0.06 0.52 0.45 0.03 0.7 0.27 0.03
17 Lyon 0.81 0.07 0.12 0.68 0.3 0.02 0.69 0.26 0.05
18 Paris 0.9 0.03 0.07 0.65 0.18 0.17 0.75 0.21 0.04
19 Berlin 0.92 0.05 0.03 0.79 0.14 0.07 0.83 0.14 0.03
20 Konigsberg 0.78 0.15 0.07 0.71 0.25 0.04 0.83 0.11 0.06
21 Muenchen 0.72 0.01 0.27 0.66 0.03 0.31 0.74 0.09 0.17
22 Hamburg 0.85 0.01 0.14 0.8 0.16 0.04 0.88 0.09 0.03
23 London 0.68 0.31 0.01 0.7 0.29 0.01 0.92 0.07 0.01
24 Dover 0.7 0.28 0.02 0.75 0.23 0.02 0.9 0.06 0.04
25 Exeter 0.69 0.27 0.04 0.8 0.18 0.02 0.93 0.02 0.05
26 Gloucester 0.63 0.35 0.02 0.79 0.19 0.02 0.98 0.01 0.01
27 ‘Worcester 0.62 0.35 0.03 0.75 0.23 0.02 0.97 0.02 0.01
28 Cambridge 0.67 0.32 0.01 0.72 0.27 0.01 0.95 0.03 0.02
29 Norwich 0.71 0.29 0 0.74 0.25 0.01 0.94 0.02 0.04
30 Leeds 0.64 0.35 0.01 0.72 0.26 0.02 0.92 0.05 0.03
31 Liverpool 0.53 0.39 0.08 0.73 0.25 0.02 0.96 0.03 0.01
32 Manchester 0.6 0.38 0.02 0.71 0.26 0.03 0.82 0.12 0.06
33 Newcastle 0.61 0.34 0.05 0.7 0.23 0.07 0.75 0.05 0.2

34 Carmarthen 0.66 0.22 0.12 0.69 0.28 0.03 0.92 0.02 0.06
35 New York City 0.33 0.56 0.11 0.2 0.72 0.08 0.78 0.2 0.02
36 Philadelphia 0.3 0.67 0.03 0.17 0.81 0.02 0.78 0.21 0.01
37 Cincinnatti 0.13 0.64 0.23 0.45 0.07 0.48 0.66 0.31 0.03
38 Alexandria 0.27 0.7 0.03 0.1 0.84 0.06 0.75 0.22 0.03
39 Stockholm 0.12 0.84 0.04 0.62 0.27 0.11 0.57 0.36 0.07
40 Uppsala 0.2 0.76 0.04 0.28 0.23 0.49 0.29 0.36 0.35
41 Sédermanland 0.14 0.8 0.06 0.6 0.36 0.04 0.35 0.24 0.41
42 Ostergstland 0.16 0.75 0.09 0.65 0.31 0.04 0.56 0.38 0.06
43 Kalmar 0.13 0.76 0.11 0.66 0.3 0.04 0.39 0.28 0.33
44 Halland 0.11 0.29 0.6 0.62 0.28 0.1 0.47 0.27 0.26
45 Skaraborg 0.09 0.59 0.32 0.49 0.43 0.08 0.6 0.23 0.17
46 Orebro 0.07 0.69 0.24 0.57 0.38 0.05 0.34 0.34 0.32
47 Véastmanland 0.08 0.84 0.08 0.59 0.38 0.03 0.51 0.42 0.07
48 Gastrikland 0.16 0.72 0.12 0.44 0.19 0.37 0.49 0.12 0.39
49 Hilsingland 0.07 0.7 0.23 0.12 0.1 0.78 0.44 0.13 0.43
50 Bergen 0.93 0.01 0.06 0.41 0.55 0.04 0.34 0.5 0.16
51 Christiania (Oslo) 0.71 0.15 0.14 0.16 0.76 0.08 0.12 0.67 0.21
52 Burgos 0.03 0.57 0.4 0.01 0.61 0.38 0.09 0.79 0.12
53 Cordoba 0.43 0.33 0.24 0.24 0.5 0.26 0.52 0.27 0.21
54 Gerona 0.09 0.48 0.43 0.01 0.75 0.24 0.04 0.8 0.16
55 Granada 0.21 0.66 0.13 0.01 0.78 0.21 0.34 0.51 0.15
56 Lerida 0.12 0.42 0.46 0.17 0.63 0.2 0.02 0.08 0.9

57 Oviedo 0.09 0.35 0.56 0.03 0.78 0.19 0.43 0.33 0.24
58 Segovia 0.14 0.64 0.22 0.01 0.86 0.13 0.45 0.25 0.3

59 Zaragoza 0.32 0.21 0.47 0.08 0.68 0.24 0.08 0.25 0.67
60 Santander 0.07 0.45 0.48 0.06 0.82 0.12 0.17 0.38 0.45
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C.3 Full Set of Results

Table C.6: Standard deviations of explained variances. 60 markets, 1830-1907.

60 Markets, 1830-1907

o 1830-1855 1856-1880 1881-1907
‘World National Local ‘World National Local ‘World National Local
1 Vienna 0.02 0.07 0.07 0.08 0.09 0.06 0.02 0.02 0.01
2 Lwow 0.02 0.14 0.13 0.12 0.07 0.07 0.02 0.02 0.02
3 Ljubljana 0.02 0.07 0.06 0.08 0.09 0.03 0.02 0.03 0.01
4 Krakow 0.02 0.09 0.08 0.08 0.08 0.03 0.02 0.02 0.01
5 Brugges 0.02 0.02 0.01 0.1 0.1 0.01 0.01 0.01 0.01
6 Ghent 0.02 0.02 0.01 0.1 0.1 0.01 0.01 0.01 0.01
7 Brussels 0.01 0.01 0.01 0.11 0.11 0.01 0.01 0.01 0.00
8 Bayeux 0.02 0.02 0.01 0.09 0.09 0.01 0.02 0.02 0.01
9 Saint-Brieuc 0.02 0.02 0.01 0.1 0.1 0.01 0.01 0.03 0.02
10 Toulouse 0.02 0.03 0.02 0.12 0.12 0.01 0.02 0.02 0.01
11 Bordeaux 0.02 0.02 0.01 0.11 0.11 0.01 0.02 0.02 0.01
12 Chateauroux 0.02 0.02 0.01 0.11 0.11 0.01 0.02 0.02 0.01
13 Mende 0.02 0.04 0.03 0.11 0.13 0.02 0.01 0.02 0.02
14 Barleduc 0.02 0.01 0.01 0.1 0.1 0.01 0.02 0.02 0.01
15 Arras 0.02 0.01 0.01 0.1 0.1 0.01 0.01 0.02 0.01
16 Pau 0.02 0.03 0.02 0.11 0.12 0.01 0.02 0.02 0.01
17 Lyon 0.02 0.02 0.01 0.1 0.1 0.01 0.02 0.02 0.01
18 Paris 0.02 0.01 0.01 0.08 0.08 0.01 0.01 0.02 0.01
19 Berlin 0.01 0.02 0.01 0.12 0.12 0.02 0.02 0.03 0.02
20 Konigsberg 0.02 0.04 0.04 0.15 0.15 0.02 0.02 0.02 0.01
21 Muenchen 0.02 0.02 0.03 0.08 0.07 0.03 0.02 0.03 0.02
22 Hamburg 0.02 0.01 0.02 0.14 0.14 0.02 0.01 0.02 0.01
23 London 0.02 0.02 0.00 0.14 0.14 0.01 0.03 0.03 0.00
24 Dover 0.02 0.02 0.00 0.13 0.13 0.01 0.03 0.03 0.01
25 Exeter 0.02 0.02 0.00 0.14 0.13 0.01 0.02 0.01 0.00
26 Gloucester 0.02 0.02 0.00 0.14 0.14 0.01 0.01 0.01 0.00
27 ‘Worcester 0.02 0.02 0.00 0.14 0.14 0.01 0.02 0.02 0.00
28 Cambridge 0.02 0.02 0.00 0.15 0.15 0.01 0.02 0.02 0.00
29 Norwich 0.02 0.02 0.00 0.14 0.14 0.01 0.02 0.02 0.00
30 Leeds 0.02 0.02 0.00 0.15 0.15 0.01 0.02 0.02 0.01
31 Liverpool 0.02 0.02 0.01 0.15 0.15 0.01 0.02 0.02 0.00
32 Manchester 0.02 0.02 0.00 0.15 0.15 0.01 0.04 0.04 0.02
33 Newcastle 0.02 0.02 0.00 0.14 0.14 0.01 0.03 0.03 0.01
34 Carmarthen 0.02 0.02 0.00 0.14 0.14 0.01 0.02 0.02 0.01
35 New York City 0.02 0.03 0.02 0.03 0.04 0.02 0.02 0.02 0.01
36 Philadelphia 0.02 0.02 0.02 0.05 0.05 0.02 0.02 0.02 0.01
37 Cincinnatti 0.01 0.03 0.03 0.04 0.02 0.04 0.02 0.02 0.01
38 Alexandria 0.02 0.02 0.02 0.03 0.04 0.02 0.02 0.02 0.01
39 Stockholm 0.01 0.02 0.01 0.12 0.12 0.01 0.03 0.03 0.02
40 Uppsala 0.01 0.02 0.01 0.06 0.07 0.02 0.02 0.04 0.03
41 Sédermanland 0.01 0.02 0.01 0.14 0.14 0.01 0.02 0.04 0.03
42 éstergétland 0.01 0.02 0.01 0.14 0.14 0.01 0.02 0.03 0.02
43 Kalmar 0.01 0.02 0.01 0.13 0.13 0.01 0.02 0.03 0.02
44 Halland 0.01 0.02 0.02 0.12 0.12 0.01 0.02 0.03 0.02
45 Skaraborg 0.01 0.02 0.02 0.15 0.16 0.02 0.02 0.02 0.02
46 Orebro 0.01 0.02 0.02 0.14 0.14 0.01 0.02 0.04 0.03
47 Vistmanland 0.01 0.02 0.01 0.15 0.15 0.01 0.02 0.03 0.02
48 Gastrikland 0.01 0.02 0.02 0.13 0.13 0.02 0.02 0.03 0.02
49 Halsingland 0.01 0.02 0.02 0.05 0.06 0.02 0.02 0.03 0.02
50 Bergen 0.01 0.01 0.01 0.09 0.09 0.04 0.02 0.1 0.10
51 Christiania (Oslo) 0.02 0.09 0.08 0.05 0.07 0.05 0.01 0.12 0.12
52 Burgos 0.01 0.07 0.07 0.04 0.05 0.04 0.01 0.05 0.05
53 Cordoba 0.02 0.04 0.04 0.1 0.1 0.04 0.02 0.03 0.02
54 Gerona 0.01 0.06 0.06 0.03 0.04 0.03 0.01 0.05 0.05
55 Granada 0.02 0.05 0.05 0.03 0.05 0.04 0.02 0.03 0.03
56 Lerida 0.01 0.06 0.06 0.1 0.1 0.03 0 0.03 0.03
57 Oviedo 0.01 0.07 0.06 0.05 0.07 0.04 0.03 0.04 0.03
58 Segovia 0.01 0.05 0.04 0.03 0.04 0.03 0.02 0.03 0.03
59 Zaragoza 0.02 0.04 0.04 0.06 0.07 0.03 0.01 0.04 0.05
60 Santander 0.01 0.07 0.07 0.06 0.08 0.03 0.02 0.05 0.04

182



References

A’HEARN, B. & WoITEK, U. (2001). More Evidence on the Historical Proper-
ties of Business Cycles. Journal of Monetary Economics, 47, 321-346. 9, 10,
18, 51

A1oLF1, M., CATAO, L. & TIMMERMANN, A. (2005). Common Factors in Latin
America’s Business Cycles. IMF Working Paper. 104

ALLEN, S.G. (1992). Changes in the cyclical sensitivity of wages in the united
states, 1891- 1987. The American Economic Review, 82, 122-140. 74, 89, 90

Bai, J. & Na, S. (2004). A PANIC Attack on Unit Roots and Cointegration .
Econometrica, 72. 103

BairocH, P. (1982). International Industrialization Levels from 1750 to 1980.

Journal of European FEconomic History, 11. 63

BALKE, N.S. & GORDON, R.J. (1986). The American Business Cycle, chap.
Appendix: Historical Data. University of Chicago Press. 71

BALKE, N.S. & GORDON, R.J. (1989). The Estimation of Prewar Gross Na-
tional Product: Methodology and New Evidence. Journal of Political Economy,
97, 38-92. 5, 8, 37, 71, 72, 73, 74, 75, 83, 86, 89, 91, 92, 98

BALTZER, M. (2007). Der Berliner Kapitalmarkt nach der Reichsgrindung 1871.
Lit Verlag. 42

Bavrrzer, M. & KLING, G. (2003). Resiliency of the pre-World War I German
stock exchange: evidence from a panel vector autoregression. University of
Tiibingen Discussion Paper. 52

183



REFERENCES

BARQUIN GIL, R. (1997). Transporte y precio del trigo en el siglo XIX: Creacién

y reordinacién de un mercado nacional. Rewista de Historia FEconomica, 15,
17-48. x, 128, 172, 176

BAXTER, M. & King, R. (1999). Measuring Business Cycles: Approximate

Band-Pass Filters for Economic Time-Series. The Review of Economics and
Statistics, 81, 575-593. 18, 51, 118, 165

BEKAERT, G. & HARVEY, C.R. (1995). Time-Varying World Market Integra-
tion. The Journal of Finance, 50, 403—-444. 103

BERGER, H. & SPOERER, M. (2001). Economic Crisis and the European Rev-
olutions of 1848. Journal of Economic History, 61, 293-326. 56, 58, 63, 120

BERGMANN, J. (1979). Geschichte als politische Wissenschaft, chap. Okonomis-

che Voraussetzungen der Revolution von 1848. Zur Krise von 1845 bis 1848 in
Deutschland, 24-54. Klett-Cotta. 58

BERRY, T.S. (1935). Wholesale commodity prices in the ohio valley 1816-1860.
The Review of Economics and Statistics, 17, 79-93. 117

BITTNER, T. (2005). An event study of the Rhenish-Westphalian Coal Syndicate.
Furopean Review of Economic History, 9, 337-364. 52

BLANCHARD, O. & SiMON, J. (2001). The Long and Large Decline in U.S.
Output Volatility. Brookings Papers on Economic Activity, 2001, 135-164. 71

BoLDRIN, M., CHRISTIANO, L.J. & FISHER, J.D.M. (1995). Asset pricing

lessons for modeling business cycles. neber working paper. 9

BOLDRIN, M., CHRISTIANO, L.J. & FISHER, J.D.M. (2001). Habit persistence,
asset returns, and the business cycle. The American Economic Review, 91,
149-166. 9

BORCHARDT, K. (1976). Wirtschaftliches Wachstum und Wechsellagen 1800 -
1914, 685 740. 2, Klett-Cotta. 56, 58, 63, 64, 66, 67

BORRIES, B.v. (1970). Deutschlands AufSenhandel 1836 bis 1856. 46

184



REFERENCES

BRAUTASET, C. & GRAFE, R. (2005). The Quiet Transport Revolution: Nor-
way’s Sailing Fleet and 19th Century Transport Costs. mimeo. 102, 122

BROERSEN, P.M.T. (2000). Facts and Fiction in Spectral Analysis. IEEE Trans-

actions in Instrumentation and Measurement, 49, 766-772. 19

Bry, G. (1960). Wages in Germany, 1871-1945, vol. 68 of National Bureau of

Economic Research General Series. Princeton University Press. 30

BryaN, M.F. & CEccCHETTI, S.G. (1993). The Consumer Price Index as a
Measure of Inflation. NBER Working Paper No. 4505. 104

BurHoP, C. (2005). Industrial Production in the German Empire, 1871-1913.
Discussion Paper, University of Miinster. 13, 66

Burnor, C. & WoLFF, G.B. (2005). A Compromise Estimate of Net National
Product and the Business Cycle in Germany 1851-1913. Journal of Economic
History, 65, 615-657. 4, 7, 8, 11, 12, 13, 22, 23, 25, 26, 29, 30, 31, 35, 37, 39,
42, 64, 66, 67, 69

BurNs, A.F. (1960). Progress Toward Economic Stability. American Economic
Review. 70

Burns, A.F. & MitcHELL, W.C. (1946). Measuring Business Cycles. NBER.
2, 8, 10, 34, 37, 38, 48, 67, 68, 72, 75

CavoMIris, C. (1991). German Industry and German Industrialisation, chap.
Greenback Resumption and Silver Risk: the Economics and Politics of Mone-
tary Regime Change in the United States, 1862-1900, 77-115. Routledge. 89

CAMPBELL, J.Y., Lo, A.W. & MAcKiNLAY, A.C. (1997). The Econometrics

of Financial Markets. Princeton University Press. 8

CaNova, F. (1998). Detrending and Business Cycle Facts: A User’s Guide.
Journal of Monetary Economics, 41, 533-540. 18

CARTER, C. & Konn, R. (1994). On Gibbs Sampling for State Space Models.
Biometrika, 81, 541-553. 45, 160, 162

185



REFERENCES

CARTER, S.B., GARTNER, S.S., HAINES, M.R., OLMSTEAD, A.L., SuTCH, R.
& WRIGHT, G. (2006). Historical Statistics of the United States. Cambridge
University Press. 72, 81, 164

CHRISTIANO, L.J. & F1TZ2GERALD, T.J. (2003). The Band Pass Filter. Inter-
national Economic Review, 44, 435-465. 18, 51, 118, 165

COCHRANE, J.H. (2001). Asset Pricing. Princeton University Press. 8, 39

CoGLEY, T. & NaAson, J.M. (1995). Effects of the Hodrick-Prescott Filter on
Trend and Difference Stationary Time Series. Implications for business cycle

research. Journal of Economic Dynamics and Control, 19, 253-278. 18

CocLEY, T. & SARGENT, T.J. (2005). Drifts and Volatilities: Monetary Policies
and Outcomes in the Post WWII US. Review of Economic Dynamics, 8, 262—
302. 74

CRrAFTS, N.F. (1985). British economic growth during the Industrial Revolution.
Claredon. 37

Cralq, L.A. & FISHER, D. (1992). Integration of the European business cycle
1871-1910. Explorations in Economic History, 29, 144-168. 67

Craiq, L.A. & FISHER, D. (2000). The European Macroeconomy. Edward El-
gar. 62, 68

Davis, J.H. (2004). An Annual Index of U. S. Industrial Production, 1790-1915.
The Quarterly Journal of Economics November, 119, 1177-1215. 83

Davis, J.H., HaNES, C. & RHODE, P.W. (2004). Harvests and Business Cycles

in Nineteenth-Century America. mimeo. 83

DEL NEGRO, M. & OTRrROK, C. (2003). Dynamic Factor Models With Time
Varying Parameters. Discussion Paper, Federal Reserve Bank of Atlanta and
University of Virginia, 19, 253-278. 51, 76

DEeLoNG, J.B. & SuMMERS, L.H. (1984). The Changing Cyclical Variability of
Economic Activity in the United States. NBER Working Paper 1450. 70

186



REFERENCES

DieTERICI, C.F.W. (1931). Statistische Ubersicht der wichtigen Gegenstinde
des Verkehrs und Verbrauchs im preussischen Staate und im deutschen Zol-
lverbande in dem Zeitraume 1831 bis 1836. 147

Doan, T., LITTERMAN, R. & Sivs, C. (1984). Forecasting and Conditional

Projection Using Realistic Prior Distributions Authors. Econometric Reviews,
3, 1-100. 79

DRAME, S., GONFALONE, C., MILLER, J. & ROEHNER, B. (1991). Un Siecle
du Commerce du blé en France: 1825-1913. Economica. x, 172, 175

DREGER, C. & KOSFELD, R. (2007). Do Regional Price Levels Converge? Pan-
eleconometric Evidence Based on German Districts. DIW Discussion Paper
754. 103

DumkE, R.H. (1991). German Industry and German Industrialisation, chap.
Tariffs and Market Structure: The German Zollverein as a Model for Economic
Integration, 77-115. Routledge. 126

EJRNAES, M., PERSsON, K.G. & RicH, S. (2007). Feeding the British: Conver-
gence and Market Efficiency in the Nineteenth Century Grain Trade. Economic
History Review, 61, 140-171. 101

EUBE, S. (1998). Der Aktienmarkt in Deutschland vor dem Ersten Weltkrieg, vol.
XVII of Schriftenreihe des Instituts fiir Kapitalmarktforschung. Fritz Knapp
Verlag. vii, 9, 11, 14, 15, 28, 42

FEDERICO, G. (2008). The First European Grain Invasion: a Study in the Inte-

gration of the European Market 1750-1870. mimeo, European University Insti-
tute. 101, 122, 129

FEDERICO, G. & PERSSON, K.G. (2006). Market Integration and Convergence
in the World Wheat Market. Department of Economics, University of Copen-
hagen Discussion Paper. 100, 102

FEINSTEIN, C.H. (1972). National Income, Expenditure and Output of the United
Kingdom 1855-1965. Cambridge University Press. 2, 8, 37

187



REFERENCES

FELs, R. (1951). American Business Cycles, 1865-79. The American Economic
Review, 41, 325-349. 83

FiscHER, W. (1985). Handbuch der Sozial- und Wirtschaftsgeschichte, chap.
N.N., 357-511. Klett-Cotta. 66

FIsHER, J.D.M. (2002). Technology Shocks Matter. FRB of Chicago Working
Paper. 9

FisuLow, A. (1964). Antebellum Interregional Trade Reconsidered. American
Economic Review, 54, 352-364. 127

FiTE, E.D. (1906). The Agricultural Development of the West During the Civil
War. The Quarterly Journal of Economics, 20, 259-278. 127

FonLIN, C. (2007). Finance Capitalism and Germany’s Rise to Industrial Power.
Cambridge University Press. 42

FREMDLING, R. (1975). Fisenbahnen und deutsches Wirtschaftswachstum 1840-
1879. 41, 46

FREMDLING, R. (1988). German National Accounts for 19th and Early 20thCen-
tury. A Critical Assessment. Vierteljahrsschrift fur Sozial- und Wirtschafts-
geschichte, 339-357. 7

FREMDLING, R. (1995). German National Accounts for 19th and Early 20thCen-

tury. Scandinavian Economic History Review, 77-100. 7

FREMDLING, R. (2005). The German Industrial Census of 1936, Statistics as
Preparation for the War. GGDC Working Papers. 13

FREMDLING, R. & HOHORST, G. (1979). Industrialisierung und Raum, chap.
Marktintegration der preulischen Wirtschaft im 19. Jahrhundert-Skizze eines
Forschungsansatzes zur Fluktuation der Roggenpreise zwischen 1821 und 1865,
56-101. 42, 63, 117, 126

FRUHWIRTH-SCHNATTER, S. (1994). Data Augmentation and Dynamic Linear
Models. Journal of Time Series Analysis, 15. 160, 162

188



REFERENCES

GEHRMANN, F. (1913). Konkurse im Industrialisierungsproze Deutschlands,
1810-1913. Dissertation. 148

GEMAN, D. & GEMAN, S. (1984). Stochastic Relaxation, Gibbs Distributions,
and the Bayesian Restoration of Images. IEEFE Transactions on Pattern Anal-
ysis and Machine Intelligence, PAMI-6, 721-741. 45, 81, 112

GERLACH, S. & GERLACH-KRISTEN, P. (2005). Estimates of Real Economic
Activity in Switzerland, 1885-1930. Empirical Economics, 30. 47, 72, 96

GERSCHENKRON, A. (1962). Economic Backwardness in Historical Perspective.
A Book of Fssays. Belknap Press of Harvard University Press. 38, 42

GEWEKE, J. (1977). Latent Variables in Socio-Economic Models, chap. The Dy-
namic Factor Analysis of Economic Time Series. North-Holland. 3, 38, 43, 76,
111

GEWEKE, J. & ZHou, G. (1996). Measuring the price of the Arbitrage Pricing
Theory. The Review of Financial Studies, 9. 44, 78

GRABAS, M. (1992). Konjunktur und Wachstum in Deutschland von 1895 bis
1914 (Schriften zur Wirtschafts- und Sozialgeschichte). Duncker und Humblot.
38, 67

GRANGER, C.W. (1969). Investigating Causal Relations by Econometric Models
and Cross-Spectral Methods. Fconometrica, 37, 424-438. 18

GUINNANE, T.W. (2002). Delegated Monitors, Large and Small: The Develop-
ment of Germany’s Banking System, 1800-1914. Journal of Economic Litera-
ture, 40, 73-124. 41

HaMILTON, J. (1994). Time Series Analysis. Princeton University Press. 18,
111, 162

HARLEY, K. (1980). Transportation, the World Wheat Trade, and the Kuznets
Cycle, 1850-1913. Explorations in Economic History, 17, 217-250. ix, 100, 105,
106

189



REFERENCES

HARLEY, K. (1988). Ocean Freight Rates and Productivity, 1740-1913: The
Primacy of Mechanical Invention Reaffirmed. Journal of Economic History,
48, 851-876. 102

HavasHi, F. (1982). Tobin’s Marginal q and Average q: A Neoclassical Inter-
pretation. Econometrica, 50, 213-224. 9

HELLING, G. (1965). Berechnung eines Index der Agrarproduktion in Deutsch-
land im 19. Jahrhundert. Jahrbuch fur Wirtschaftsgeschichte, 4. 147

HELLING, G. (1977). Nahrungsmittel- Produktion und Weltaussenhandel seit An-
fang des 19. Jahrhunderts. Akademie-Verlag. 46, 56, 58, 62, 147

HERRANZ-LONCAN, A. (2007). The Spatial Distribution of Spanish Transport
Infrastructure Between 1860 and 1930. The Annals of Regional Science, 41.
128

Hicas, R. (1992). Wartime Prosperity? A Reassessment of the U.S. Economy
in the 1940s. The Journal of Economic History, 52, 41-60. 72, 85, 93, 94

HM STATIONERY OFFICE (Various Years). Statistical Abstract for the UK. x,
176, 177

HOrFMANN, W.G. (1965). Das Wachstum der deutschen Wirtschaft seit der
Mitte des 19. Jahrhunderts. Springer-Verlag. vii, 4, 7, 10, 11, 12, 13, 22, 23,
24, 25, 27, 33, 34, 37, 38, 46, 47, 58, 66, 69, 147

HorFMANN, W.G. & MULLER, J.G. (1959). Das deutsche Volkseinkommen
1851-1957. J. C. B. Mohr. 4, 7, 10, 11, 12, 13, 33, 66

HorrrFrRERICH, C.L. (1973). Quantitative Wirtschaftsgeschichte des Ruhrkohle-
bergbaus im 19. Jahrhundert. 148

HovLTrFRERICH, C.L. (1980). Die Deutsche Inflation 1914-1923. de Gruyter. 7

HorpiT, J. (1990). Counting the Industrial Revolution. Economic History Re-
view, 53. 51

190



REFERENCES

JAcks, D. (2005). Intra- and International Commodity Market Integration in
the Atlantic Economy, 1800-1913. Ezplorations in FEconomic History, 42. X,
100, 102, 116, 118, 122, 128, 129, 172, 175, 176, 177

JAcoBS, A. & RICHTER, H. (1935). Die Grosshandelspreise in Deutschland von
1792 bis 1934. Vierteljahrshefte zur Konjunkturforschung. 46, 116, 148

JECK, A. (1970). Untersuchungen und Materialien zur Entwicklung der Einkom-
mensverteilung in Deutschland 1870-1913. Mohr. 10, 13

JERMANN, U.J. (1998). ”Asset Pricing in Production Economies. Journal of
Monetary Econom- ics, 41, 257-275. 9

JORBERG, L. (1972). A History of Prices in Sweden, 1732-1914. Gleerup. 116

KaurnoLp, K.H. (1993). Europdische Wirtschafts- und Sozialgeschichte von der
Mitte des 17. Jahrhunderts bis zur Mitte des 19. Jahrhunderts, chap. Deutsch-
land 1650-1850. Klett-Cotta. 63

KAUKIAINEN, Y. (2001). Shrinking the World: Improvements in the Speed of

Information Transmission. Furopean Review of Economic History, 5, 1-28. 122

KELLER, W. & SHIUE, C.H. (2007). Market Integration and Economic De-
velopment: A Long-run Comparison. Review of Development Economics, 11,
107-123. 42

KENDRICK, J.W. (1961). Productivity Trends in the United States. Princeton
University Press. 71

Km, C.J. & NEeLsoN, C.R. (1999a). Has the U.S. Economy Become More
Stable? A Bayesian Approach Based on a Markov-Switching Model of the
Business Cycle. The Review of Economics and Statistics, 81. 71

Kiv, C.J. & NELSON, C.R. (1999b). State-Space Models With Regime Switch-
ing: Classical and Gibbs-Sampling Approaches With Applications. MIT Press.
38, 45, 76, 113

KIRCHHAIN, G. (1971). Das Wachstum der deutschen Baumwollindustrie im 19.
Jahrhundert. 46, 147, 148

191



REFERENCES

KomLos, J. (1979). Austro-Hungarian Agricultural Development 1827-1877.
Journal of European Economic History, 8, 37-60. 127

Kopsipis, M. (1998). The Creation of a Westphalian Rye Market 1820-1870:
Leading and Following Regions, a Co-integration Analysis. Jahrbuch fir
Wirtschaftsgeschichte, 1998/2, 85-112. 102, 124

Kopsipis, M. (2002). Der westfélische Agrarmarkt im Integrationspozefi 1780-
1880. Phasen und Einflussfaktoren der Marktentwicklung in historischen Trans-
formationsprozessen. Jahrbuch fir Wirtschaftsgeschichte, 2002/2, 169-198.
124

Kosge, A., OTrOK, C. & WHITEMAN, C.H. (2003a). International Business

Cycles: World, Region and Country-Specific Factors. American FEconomic Re-
view, 492, 1216-1239. 104, 105, 110, 111, 112, 113, 114, 116, 171

Kosg, A., OTROK, C. & WHITEMAN, C.H. (2003b). Understanding the Evo-

lution of World Business Cycles. mimeo. 120

KuzNETS, S. (1937). Studies in Income and Wealth. National Bureau of Eco-
nomic Research. 37

KuzNETS, S. (1941). National Income and its Composition, 1919-1938. National
Bureau of Economic Research. 37, 71

KuzNETS, S. (1945). National Product in Wartime. National Bureau of Economic
Research. 72, 85, 93

KuzNETS, S. (1946). National Product Since 1869. National Bureau of Economic
Research. 5, 37

KuzNETS, S. (1952). Income and Wealth of the United States: Trends and Struc-
ture, chap. Long-Term Changes in the National Income of the United States
of America Since 1870, 29-241. Bowes and Bowes. 96

KuzNETS, S. (1961). Capital in the American Economy. Princeton University
Press. 94, 96

Lampe, M. (2007). xyz. mimeo, University of Muenster. 115

192



REFERENCES

LE Roy LADURIE, E. (1974). Essays in European economic history : 1500 -
1800, chap. A long agrarian cycle: Languedoc, 1500-1700. Claredon. 56

LEBERGOTT, S. (1986). Discussion of Romer and Weir Papers. The Journal of
Economic History, 46. 5, 71

MADDISON, A. (1995). Monitoring the World Economy, 1829-1992. OECD. 7

MADDISON, A. (2001). The World Economy: A Millennial Perspective. OECD.
7

MARCHAND, H. (1939). Sdkularstatistik der deutschen Fisenindustrie. Schriften
der volksirtschaftlichen Vereinigung im rheinisch-westfalischen Industriegebiet.
147, 148

MARPLE, S. (1987). Digital Spectral Analysis With Applications. Prentice-Hall.
20

McCoONNELL, M.M. & PEREZ-QUIROS, G. (2000). Output Fluctuations in the
United States: What Has Changed Since the Early 1980s? . The American
Economic Review, 90, 1464-1476. 71

METZ, R. (2002). Trends, Zyklen und Zufall: Bestimmungsgrinde und Verlaufs-

formen langfristiger Wachstumsschwankungen. Franz Steiner. 10

MiLLs, T. & CrarTs, N. (1996). Trend Growth in British Industrial Output,
1700-1913: A Reappraisal. Ezplorations in Economic History, 33, 277-295. 40

MiroON, J.A. & ROMER, C. (1990). A New Monthly Index of Industrial Pro-
duction, 1884-1940. The Journal of Economic History, 50, 321-337. 83

MiTcHELL, B.R. (2003). International Historical Statistics: Furope 1750-2000.

Palgrave Macmillan. 7

MiTcHELL, W.C. (1943). Wartime ‘Prosperity’” and the Future. National Bureau

of Economic Research Occasional Paper, 9. 93

MOoRF, M., VIEIRA, A., LEE, D. & KAILATH, T. (1978). Recursive Multichan-
nel Maximum Entropy Spectral Estimation. IEEE Trans. Geosci. Electron., 16,
85-94. 20

193



REFERENCES

MussiG, E. (1919). Eisen- und Kohlen-Konjunkturen seit 1870. 148

NorbDHAUS, W. & TOBIN, J. (1972). Economic Growth, chap. Is Growth Ob-
solete? NBER General Series. 94

NorTH, D.C. (1958). Ocean Freight Rates and Economic Development 1750-
1913. The Journal of Economic History, 18, 537-555. 102

NorTH, D.C. (1968). Sources of Productivity Change in Ocean Shipping, 1600-
1850. The Journal of Political Economy, 75, 953-970. 102

O’ROURKE, K.H. (1997). The European Grain Invasion, 1870-1913. The Journal
of Economic History, 57, 775-801. 6, 100, 122

O’ROURKE, K.H. & WILLIAMSON, J.G. (1999). Globalization and History: The
Evolution of a 19th Century Atlantic Economy. MIT Press. 6, 100, 105, 115,
124

O’ROURKE, K.H. & WILLIAMSON, J.G. (2002). When Did Globalisation Be-
gin? European Review of Economic History, 6, 23-50. 129

OTRrOK, C. & WHITEMAN, C.H. (1998). Bayesian Leading Indicators: Mea-
suring and Predicting Economic Conditions in lowa. International Economic
Review, 39, 997-1014. 76, 111, 113

PENA, D. & ALBORNOZ, N.S. (1984). Wheat Prices in Spain, 1857-1890: An
Application of the Box-Jenkins Methodology. Journal of European Economic
History, 13, 353-373. 128

PERsSON, K.G. (1999). Grain Markets in Europe, 1500-1900: Integration and
Deregulation. Cambridge University Press. 100, 102

PESARAN, M.H. (2007). A Simple Panel Unit Root Test in the Presence of Cross
Section Dependence. Journal of Applied Econometrics, 22, 265-312. 103

PriBrAM, A.F., GEYER, R. & KORAN, F. (1938). Materialien zur Geschichte

der Preise und Lohne in Osterreich. Carl Ueberreuters Verlag. x, 175

PRIESTLEY, M. (1981). Spectral Analysis and Time Series. Academic Press. 15,
19

194



REFERENCES

PriMICERI, G.E. (2005). Time Varying Structural Vector Autoregressions and
Monetary Policy. Review of Economic Studies, 72, 821-852. 74

QIN, D., Cacas, M.A., DucaNEs, G., MAGTIBAY-RAMOS, N. & QUISING,
P.F. (2006). Measuring Regional Market Integration by Dynamic Factor Error
Correction Model (DF-ECM) Approach — The Case of Developing Asia. Queen
Mary, University of London, Department of Economics, 565. 103

RAJAN, R.G. & ZINGALES, L. (2003). The Great Reversals: The Politics of
Financial Development in the Twentieth Century. Journal of Financial Eco-
nomaics, 69, 5-50. 8, 52

RavN, M. & UHLIG, H. (2002). On Adjusting the HP-Filter for the Frequency
of Observations. Review in Economic Studies, 69, 371-375. 18, 51, 81

REIs, R. & WATSON, M. (2006). Measuring Changes in the Value of the Nu-
meraire. Kiel Working Papers, 1364. 104

RITSCHL, A. (2004). Spurious Growth in German Output Data 1913-1938. Eu-
ropean Review of Economic History, 8, 201-223. 13

RITSCHL, A. & SPOERER, M. (1997). Das Bruttosozialprodukt in Deutschland
nach den amtlichen Volkseinkommens- und Sozialproduktstatistiken, 1901-
1995. Jahrbuch fiir Wirtschaftsgeschichte, 2, 27-54. 13

RiTscHL, A. & UEBELE, M. (forthcoming). Stock Markets and Business Cycle
Comovement in Germany before World War I: Evidence from Spectral Analysis.
Journal of Macroeconomics. 37, 42, 55, 66

RITSCHL, A., SARFERAZ, S. & UEBELE, M. (2007). The U.S. Business Cycle,
1867-1995: Dynamic Factor Analysis vs. Reconstructed National Accounts.

mimeo. d1

ROMER, C. (1986a). Is the Stabilization of the Postwar Economy a Figment of
the Data? American Economic Review, 76, 314-34. 5, 13, 22, 90

ROMER, C. (1986b). New estimates of prewar gross national product and unem-
ployment. The Journal of Economic History, 46, 341-352. 74

195



REFERENCES

ROMER, C. (1988). World War I and the Postwar Depression: A Reinterpretation
Based on Alternative Estimates of GNP. Journal of Monetary Economics, 22,
91-115. 5, 70, 71, 72, 73, 83, 88, 91

ROMER, C. (1989). The Prewar Business Cycle Reconsidered: New Estimates of
Gross National Product, 1869-1908. Journal of Political Economy, 97, 1-37.
5,8, 13, 22, 37, 70, 72, 73, 75, 83, 86, 91, 92

ROMER, C.D. (1991). The cyclical behavior of individual production series, 1889-
1984. The Quarterly Journal of Economics, 106, 1-31. 72

RONGE, U. (2002). Die langfristige Rendite deutscher Standardaktien, vol. 2901
of FEuropdische Hochschulschriften. Peter Lang. vii, 9, 11, 14, 20, 28, 29, 32

Rosgs, J.R. (2003). Why Isn’t the Whole of Spain Industrialized? New Eco-
nomic Geography and Early Industrialization, 1797-1910. Journal of Political
Economy, 63, 995-1022. 128

SAacHs, J. (1980). The Changing Cyclical Behavior of Wages and Prices: 1890-
1976. American Economic Review, 70, 78-90. 89

SARFERAZ, S. & UEBELE, M. (2007). Tracking Down the Business Cycle: A
Dynamic Factor Model For 1820-1913. SFB649-39 Humboldt- University Berlin.
72,104

SARGENT, T.J. & Swmvs, C.A. (1977). Business Cycle Modeling Without Pre-
tending to Have Too Much a Priori Economic Theory. Federal Reserve Bank
of Minneapolis. 3, 38, 43, 44, 76, 77, 113

SCHREMMER, E. (1987). Die badische Gewerbesteuer und die Kapitalbildung in
gewerblichen Anlagen und Vorréten in Baden und Deutschland, 1815 bis 1913.
Vierteljahrsschrift fir Sozial- und Wairtschaftsgeschichte, 18-61. 12

SHARP, P. (2006). 1846 and All That: The Rise and Fall of British Wheat
Protection in the Nineteenth Century. University of Copenhagen Discussion
Papers. 125, 126

196



REFERENCES

SHARP, P. (2008). Pushing Wheat: Why Supply Mattered for the American
Grain Invasion of Britain in the Nineteenth Century. Copenhagen Discussion
Paper 08-08. 100, 102, 123

SHIUE, C.H. (2005). From Political Fragmentation Towards a Customs Union:
Border Effects of the German Zollverein, 1815 to 1855. Furopean Review of
Economic History, 9, 129-162. 126

SHIUE, C.H. & KELLER, W. (2007). Markets in China and Europe on the Eve
of the Industrial Revolution. American Economic Review, 97, 1189-1216. 125

SANCHEZ-ALBORNOZ, N. (1974). Congruence Among Spanish Economic Regions
in the Nineteenth Century. The Journal of European Economic History, 3. 103

SOETBEER, A. (1886). Materialien zur Erlduterung der wirtschaftlichen Edel-

metallverhdltnisse und der Wdahrungsfrage. 148

SoLoMou, S. (1998). Economic Cycles: Long Cycles and Business Cycles Since
1870. Manchester University Press. 40

SPIETHOFF, A. (1955). Die wirtschaftlichen Wechsellagen, vol. 1. 8, 10, 11, 29,
34, 38, 46, 67, 148

SPREE, R. (1977). Die Wachstumszyklen der deutschen Wirtschaft von 1840 bis
1880. Duncker und Humblot. 4, 38, 46, 63, 64, 68, 148

SPREE, R. (1978). Wachstumstrends und Konjunkturzyklen in der deutschen
Wirtschaft von 1820 bis 1913. Vandenhoeck und Rupprecht. viii, 4, 11, 32,
38, 45, 46, 49, 58, 68

STATISTISCHES REICHSAMT (1932). Das deutsche Volkseinkommen vor und nach
dem Kriege. Finzelschriften zur Statistik des Deutschen Reichs, vol. 24. Statis-
tisches Reichsamt. 36

STATISTISCHES REICHSAMT (Various Years). Vierteljahreshefte zur Statistik des
Deutschen Reichs. Puttkammer & Miihlbrecht. x, 173, 176

STERN, F. (1977). Gold and Iron: Bismarck, Bleichrider, and the Building of
the German Empire. Knopf. 39

197



REFERENCES

Stock, J.H. & WaTson, M.W. (1989). New Indexes of Coincident and Leading

Economic Indicators. Macroeconomics Annual, 4. 3, 37, 43, 76, 111

Stock, J.H. & WaTrsoN, M.W. (1991). Leading Economic Indicators: New
Approaches and Forecasting, chap. A Probability Model of the Coincident Eco-

nomic Indicators. Cambridge University Press. 40, 71

Stock, J.H. & WarsoN, M.W. (1998). Diffusion Indexes. NBER Working
Paper no. 6702. 3, 51, 71, 96, 104, 111

Stock, J.H. & WaTrson, M.W. (2002). Has the Business Cycle Changed and
Why? NBER Working Paper no. 9127. 71

STRAND, O. (1977). Multichannel Complex Maximum Entropy (Autoregressive)
Spectral Analysis. IEEE Trans. Automat. Control., 22, 634—640. 20

TEMIN, P. (1998). The Causes of American Business Cycles: An Essay in Eco-
nomic Historiography. NBER Working Paper No. 6692. 83

Toozg, A.J. (2001). Statistics and the German state, 1900-1945, vol. 9 of Cam-
bridge Studies in Modern Economic History. Cambridge University Press. 36

TRINDADE, A.A. (2000). Modified Burg Algorithms for Multivariate Subset Au-
toregression. Ph.D. thesis, Colorado State University. 20

UnLiG, H. (1994). What Macroeconomists Should Know about Unit Roots: A
Bayesian Perspective. Econometric Theory, 10, 645-671. 101, 111

VEBLEN, T.B. (1893). The Price of Wheat Since 1867. The Journal of Political
Economy, 1. 101, 120

VERLINDEN, C. (1972). Dokumenten voor de Geschiedenis van Prijzen en Lonen
in Vlaanderen en Brabant, Vols. III and IV . De Tempel. x, 172, 175

VERNON, J.R. (1994). World War II Fiscal Policies and the End of the Great
Depression. The Journal of Economic History, 54, 850-868. 95

WAGENFUHR, R. (1933). Die Industriewirtschaft. Entwicklungstendenzen der

deutschen und internationalen Industrieproduktion 1860 bis 1932. Viertel-
jahrshefte zur Konjunkturforschung, Sonderheft 31. 10, 36

198



REFERENCES

WEHLER, H.U. (1985). The German Empire, 1871-1918. 39

WILLARD, K.L., GUINNANE, T.W. & RoOSEN, H.S. (1996). Turning Points in
the Civil War: Views from the Greenback Market. The American Economic
Review, 86, 1001-1018. 173

Wortek, U. (1998). A Note on the Baxter King Filter. Discussion Paper, Uni-
versity of Glasgow. 18, 51

ZUCKERINDUSTRIE, D. (1925). Denkschrift zum 75-jihrigen Bestehen des Vere-
ins der Deutschen Zucker-Industrie, 1850-1925. 147

199



