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Abstract

Can political beliefs, particularly about the benefits of war and peace, move thick fi-
nancial markets? During the Prussian Siege of Paris (1870-71), the price of the 3%
French sovereign bond, the most actively traded asset in continental Europe, differed
persistently and substantially between Paris and elsewhere. As long as French resis-
tance continued, Paris prices were higher and responded more to war events. After the
ceasefire, price differences reversed dramatically until the peace terms were revealed.
These patterns are consistent with a stylized model where prices reflect different polit-
ical beliefs in Paris and elsewhere about the benefits of war versus peace.
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1 Introduction

Can differences in political beliefs move financial markets? More specifically, can differences
in beliefs about the costs and benefits of continuing war versus making peace impact equi-
librium prices, even for highly liquid assets such as sovereign bonds? Or will the trades of
politically unbiased investors drive prices back to fundamentals? Recent research establishes
that political views can shape individual investment choices. However, much less is known
about how, if at all, political beliefs can shape real-world equilibrium prices in thick markets.

The question of whether differences in political beliefs can shape aggregate market out-
comes has proven hard to answer, arguably because we typically observe only one price for
each asset. Even if we observe prices for the exact same asset in multiple markets, which
might reflect the beliefs of different investors, arbitrage leads prices to converge rapidly. Fur-
ther, it is often difficult to attribute the actual prices that are realized by that market to
political beliefs rather than to endowments or the information that those investors may have.
An ideal setting would therefore involve the same asset being traded by different marginal
investors with different political views, but with identical information sets and endowments,
and with the possibility of different equilibrium prices.

In this paper, we take advantage of an historical episode that is a close approximation of
that ideal. In 1870, Paris and its financial market came under siege. The besieging Prussian
army cut the telegraph lines out of the city, leaving communications entrusted to carrier
pigeons and gas balloons. However, despite the Siege, both the main Bourse in beleaguered
Paris and other French exchanges, including in Lyon and Bordeaux, continued to function.
In particular, the most liquid French asset, the three percent sovereign bond — henceforth
the Rente — continued to be actively traded on each exchange. The temporary disruption of
arbitrage during the Siege and the subsequent peace negotiations allows us to observe three
time series of prices for the same actively traded asset. This provides a unique opportunity to
document to what extent local equilibrium prices diverge in response to different prevailing
local political perspectives on the costs and benefits of continued conflict. We use voting
data inside and outside Paris to document these local political differences. We further gather
detailed novel data not only on prices but also on other features of the Siege. This allows
us to evaluate the potential role of alternative explanations, including different information
sets, liquidity and discount rates, among others. These include detailed information flows
documented by 29,903 pigeon messages, 66 balloon departures, daily newspaper reports, and
local food prices as recorded in the contemporary diaries of the besieged.

Figure 1 previews the main results. Price differences for the Rente in and outside Paris

in the early phases of the war (before the Siege) and in peacetime are close to zero and



Figure 1: Price ratio of the 3% sovereign bond (Rente) inside and outside Paris.
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This figure shows the ratio of the price of 3% Rente in Paris to the average price in Bordeaux and Lyon
(7-day moving averages). Notice: (1) the price was very similar in Paris and elsewhere (a 1:1 ratio) before the
start of the war and after the Paris Commune; (2) during the Siege, the Parisian price deviated and tended
to be consistently higher, particularly after the battle of Coulmiers that led to the recapture of Orléans; (3)
this pattern dramatically reverses, with higher prices outside Paris between the Armistice and the Peace
treaty.

transitory. This is consistent with the law of one price and the Rente ’s status as the most
widely-held financial asset in France and the most actively traded in continental Europe.
However, during the Siege, the price of the Rente differed persistently between markets in
Paris and elsewhere in France. From the start of the Siege in September 1870 until the
Armistice 131 days later, the Rente price in Paris was on average 0.93% higher than outside.
This mainly reflects the persistently higher price in Paris (an average premium of 1.80%)
after an unlikely victory of hastily drafted French conscripts over Prussian regular troops at
Coulmiers, which led to the recapture of the strategic city of Orléans.

Importantly, the figure reveals that the price differences for the Rente in and outside
Paris are not monotonic: instead, we document that as soon as the ceasefire was declared
and peace negotiations began, differences were dramatically reversed. Between the Armistice
and the signing of the Peace treaty (on 26 February 1871), prices in Paris were, on average,
2.59% lower than elsewhere. These price differences were not only persistent over time, they
are also large in economic terms. As a percentage of the pre-war spread between the Rente

and the British consol, they are equivalent to -6.26% during the Siege overall, -12.01% during



the Siege following the Battle of Coulmiers, and 17.14% during the peace negotiations.

What explains these patterns? We show how these large-scale di erences and dramatic
reversals in the value of French sovereign debt inside and outside Paris can be reconciled
using a stylized model that highlights a basic political disagreement that citizens often face
in war-time: whether it is better to seek peace today in order to avoid the destructive costs
of con ict, or to remain at war in the hopes of securing better peace terms tomorrow. Such
disagreements nd modern resonance in di ering policy perspectives on whether to continue
the so-calledforever con icts in Afghanistan and Iraq. They are even more likely to emerge
as a central political cleavage when nations are mobilized for large-scale war or are facing
invasion, as in contemporary Ukraine and 1870 France.

While the current costs of war are more concrete and apparent to mafyye argue that
a key likely source of political disagreement that often emerges is about the continuation
value: investors may disagree about the relative value of negotiating peace immediately
versus staying in conict in the hopes of changing thdacts on the ground i.e. securing
redeeming victories that may improve the terms of a future peace settlemeht.

In part due to pre-existing political di erences, Paris and the rest of the country di ered
fundamentally about this issue. As we describe below, it was uncertain how success on
the battle eld would translate into better nal peace terms. This was particularly the case
following an initial series of disastrous defeats that led to the envelopment and surrender
of most of France's professional troops. With the capture of the French Emperor himself,
many thought the war was already lost and hoped that a rapid cessation of hostilities would
lead to a less punitive treaty. In contrast, members of the newly constituted Republican
government in Paris pushed for mass mobilization and a continuation of the war, believing
that continued resistance against the Prussians was essential for securing better peace terms.
Of course, this disagreement would only be material if the raw citizen levees that were raised
for this e ort could demonstrate that they could defeat regular Prussian troops, which they

1This is respectively equivalent to 0.30%, 0.58% and 0.85% of French GDP at the time.

2The same person may disagree on these tradeo s, depending on the context. For example, in a speech
on March 22, 2022, US President Biden spoke of the war in Ukraine: We must commit now to be in this
ght for the long haul. We must remain uni ed today and tomorrow, and the day after, and for the years
and decades to come. It will not be easy. There will be costs. But it's a price we have to pay ". However,
less than seven months earlier, on August 31, 2021, Biden had remarked while withdrawing US troops from
Afghanistan \ | was not going to extend this forever war, and | was not going to extend this forever exit.
See https://www.whitehouse.gov/brie ng-room.

3For example, by October 1870, the French newspapePays estimated that the war had already cost the
French people 12 billion francs (about$ 31 billion in modern terms), due to lost battles, mobilization costs,
property damage and business losses (Wawro, 2003, pg.256).

4Given that individual investors within a country rarely (if ever) experience multiple wars occurring in a
stable environment, the convergence of beliefs through iterative processes seem much less likely than might
occur with repeated experiences of phenomena in more stable environments, such as rms' dividend streams.



were able to do at the Battle of Coulmiers on November 9, 1870.

The di erences in political beliefs between Paris and the rest of France are most apparent
in the national election results of February 8, 1871. This election was held only 11 days
after the surrender of the French armies and before the start of the peace negotiations.
It centered on a single crucial question: whether to resume ghting or strive for peace.
While the rest of France overwhelmingly voted for candidates supporting immediate peace,
Parisians overwhelmingly supported candidates who favored continuing the war, including
in the richest arrondissementswhere the investor class lived.

We model this political disagreement in a simple way: we present a dynamic asset pricing
model of sovereign debt where marginal investors in di erent markets may have di erent
prevailing beliefs about the sensitivity of the nal peace terms to the ow of battle victories
and defeats. We show that basic political disagreement about the extent to which battle
events could in uence the terms of the peace, can generate the large dierences in the
valuations of the Rente inside and outside Paris that we observe following the Battle of
Coulmiers and that would persist for the remainder of the Siege.

The model allows us to make a series of additional testable predictions that we take to
the data. First, test our basic assumption that marginal investors in Paris believe that battle
outcomes can have a greater in uence on the ultimate peace terms. If true, and despite being
the thicker market, Parisian prices should reactnore to battle outcomes: more positively
to victories and more negatively to defeats. Second, the model predicts that the Parisian
market should value the option of continuing the war more, as it allows the chance of future
redeeming battle victories. A cease re that removes such an option, locking in the expected
terms at a time when France experienced multiple defeats and scarce victories, should lead
the Paris price to react more negatively and hold that relatively pessimistic valuation until
peace terms are announced. Lastly, when the punishing terms of the treaty were revealed,
con rming Parisian pessimism, the model predicts that the Parisian price should move less,
while the rest of France should have a more dramatic negative response.

We show that each of these predictions of our stylized model are con rmed in the data.
On average, theRente price in Paris responds 1.183 percentage points more to the arrival
of news of war events than in Lyon and Bordeaux. In particular, prices fall more in Paris
in response to defeats and rise more in response to the unlikely victory of French citizen-
soldiers at Coulmiers. Further, with the declaration of an Armistice leading to a cease re,
prices outside Paris show a dramatic rise of 4.89%, compared to a 0.54% pdeereasein
Paris. Finally, when the onerous terms of the Peace treaty are revealed| including the loss
of Alsace-Moselle and an indemnity equivalent to 25% of French GDP| pricesutside Paris
fall precipitously by 4.09%, converging to the prices inside the capital city, which decline



only slightly (by 0.64%).

Naturally, one may be concerned that even though we are examining the price for the
same widely-held and highly liquid asset, di erences other than political beliefs may explain
the price patterns that we observe inside and outside the Paris, including information sets,
discount rates, market thickness, and need for liquidity, among others. We draw upon a
series of supplemental data sources to show that such di erences are di cult to reconcile
with the patterns we observe in the absence of di erential political beliefs.

First, we show that di erent information environments cannot explain the price patterns
we observe. We document that the communication delays and uncertainty made arbitrage
too risky to be pro table but did not stop information sharing. We exploit detailed data
on news ows, including pigeon messages, balloon departures, and newspaper reports to
examine how the arrival of news impacted prices in these di erent markets. We do not nd
abnormal returns on days with information in ows. Further, we track when Paris prices
are reported in Bordeaux and nd little convergence by Bordeaux prices in response to this
information. Neither do prices in Paris converge when news from outside enters the city.
Thus, the markets appear to beagreeing to disagreen the price.

Our results are also not explained by di erences in liquidity or discount rates. We
calculate price dierences for the seven most liquid assets that were cross-listed in and
outside Paris (other than theRente). We show that price di erences in these other assets do
not share the same patterns as thRente Since price di erences are unrelated across assets,
market-wide di erences in liquidity or discount rates are unlikely to explain theRente price
di erences we observe. Nor do th&®ente price di erences track the ten-fold rise in staple or
luxury food prices in Paris as the Siege continued.

Our results are also inconsistent with short-term uctuations due to political beliefs
moving thin markets in the regional exchanges. Paris had the deepest nancial market in
France, and one might expect belief shocks to have less of an e ect there. However, as
mentioned above, we document instead that during the Siege, the opposite was true, with
Paris respondingmore strongly to war news than elsewhere.

Wealth inequality makes our results more striking. Even though th&ente was widely
held, the wealthiest held disproportionate amounts. One might expect economic elites all
over France to broadly share similar political beliefs and attitudes. Nonetheless, the election
results of February 8, 1871 indicate that even the richest Parisiaarrondissementswere much
more likely to vote for pro-war candidates than comparable rich communes or cities elsewhere
in France. This suggests that the prevailing political views of the broader Parisian public

537% of Parisians who died with positive wealth in 1872 held French government bonds, but the wealthiest
5% owned 84% of those bonds (data from Piketty et al. (2014), see Appendix Section A.4.1).



began to \infect" investors' beliefs as the Siege progressed and translated into substantially
and persistently di erent equilibrium prices.

To the best of our knowledge, this is the rst paper to document the presence of price
disparities due to di erences in political beliefs. Our paper is closely related to a growing
literature showing that political views a ect people's investment decisions. Investors of
di erent political leanings often disagree about which policies give them the largest economic
bene ts. For example, U.S. investors from Democrat- and Republican-leading ZIP codes
invest more in (risky) equities when their party is in power, suggesting investors think the
market will do better when there are economic policies in place that are consistent with their
own beliefs (Bonaparte et al. (2017) and Meeuwis et al. (2022))There is also a growing
literature showing that political beliefs a ect the actions of nancial professionals, which in
turn a ect investor behavior (see Hong and Kostovetsky, 2012; Hutton et al., 2014; Kempf
and Tsoutsoura, 2018; Goldman et al., 2020; Cassidy and Vorsatz, 2021; Kempf et al., 2023).

Thus far, it has remained an open question whether such di erences of beliefs a ect
market-wide pricingland thereby aggregate investment allocations® Prior research nds
that the e ects of beliefs on investment decisions tend to be driven by a small sub-sample of
investors who actively rebalance their portfolio, are economically small on average, and can
take months to materialize (Meeuwis et al., 2022)). In thick markets, one might expect cooler
(less-partisan) heads to prevail and arbitrage away any partisan impact on prices such that,
in equilibrium, asset prices are unbiased. Another body of research shows that the share
prices of companies that are politically a liated (or that may bene t from the policies of a
new regime) often do move with political events such as elections (e.g. Fisman, 2001; Faccio,
2006; Mattozzi, 2008; Addoum and Kumar, 2016; Girardi, 2028) However, it is challenging
to distinguish whether such price changes result from political belief disagreement or news
about future cash ows.

Compared to this literature, by exploiting the existence of three concurrent price series

6Relatedly, Cookson et al. (2020) use an investor social media platform to show that Republican investors
were less pessimistic during the Covid-19 pandemic, Bernstein et al. (2020) show that Republican-leaning
voters are more likely to own houses exposed to sea level rises, and Laudenbach et al. (2020) show that
investors in former East Germany, who have grown up with a Communist ideology, invest less in the stock
market than investors in West Germany.

" Another literature establishes this for economic forecasts, but e ects on individual consumption decisions
are mixed (Conover et al., 1987; Gerber and Huber, 2009; Mian et al., 2017; Gillitzer and Prasad, 2018).

8Two papers show price e ects of di erent political beliefs: Dagostino et al. (2020) on loan pricing and
Baldauf et al. (2020) on real estate. In contrast, our ndings apply to a homogeneous and highly liquid
asset.

°In France, in particular, Do et al. (2020) provide compelling evidence that the campaign to undo the
unjust court-martial of the Jewish o cer Dreyfus led to abnormal returns for other rms with Jewish board
members.



for the same asset in locations with di erent prevailing political views, our paper provides
evidence linking large and persistent equilibrium price-di erences in a liquid and actively
traded asset directly to di erences in political beliefg?

Our paper is also related to an established literature on the importance of di erences of
beliefs for investment decisions (see, among others, Miller, 1977; Harrison and Kreps, 1978;
Jarrow, 1980; Harris and Raviv, 1993; Kandel and Pearson, 1995; Hong et al., 2006; Hong
and Stein, 2007; Gennaioli and Shleifer, 2020; Bordalo et al., 2022b). Recent empirical work
suggests that di erences in beliefs are signi cantly related to trading activity but that the
economic e ects are small (e.g., Ameriks et al. (2020), Giglio et al. (2021), and Cookson
et al. (2020)). Further, the evidence that di erences in beliefs have aggregate (pricing)
implications is limited. There are some exceptions. There is evidence from (non-fungible)
dual-listed shares that is at least consistent with di erences of beliefs a ecting equilibrium
prices (e.g. Rosenthal and Young (1990) and Froot and Dabora (1999}) Compared to this
literature, our paper provides direct evidence that di erences opolitical beliefs can have
economically signi cant equilibrium pricing e ects.

Our paper also relates to literature that examines how di erences in beliefs emerge.
There is growing evidence that personal experience is important (e.g. Bordalo et al., 2022a;
Vissing-Jorgensen, 2003; Greenwood and Nagel, 2009; Choi et al., 2009; Malmendier and
Nagel, 2011, 2016; Koudijs and Voth, 2016). There is also evidence that social networks
and peer e ects matter (e.g., Hong et al. (2004, 2005), Bursztyn et al. (2014), Bailey et al.
(2018, 2019)). Burnside et al. (2016) provide a theoretical model in which investors can
get infected by others' beliefs. In our setting, negative war experiences notwithstanding,
many on the Parisianstreet perceived continued French resistance as preferable for securing
a better peace. Compared to this literature, our evidence suggests that these popular beliefs
in Paris a ected the trading decisions of local investors as well.

Our paper also builds upon a literature that explores the relationship between war and
nance (see Jha and Van Rensselaer (2021) for an overview). Financial markets, by aggregat-

OFurther, the existing empirical evidence is predominantly based on the recent increase in U.S. polit-
ical polarization. We show economically meaningful e ects in a di erent setting in response to political
disagreement related to the costs and bene ts of war and peace.

1For example, Baker et al. (2012) show that price di erences between dual-listed shares are correlated
with di erences in the principal components of a number of local sentiment proxies. Jia et al. (2017) show
that dual-listed shares in Hong Kong and mainland China respond di erently to analyst forecasts depending
on their location. Moreover, rms that more analysts cover see a lower return correlation between the two
share classes. In addition, Koudijs and Voth (2016) show that di erent experiences of margin-lenders during
the Panic of 1773 di erentially a ected haircuts on future margin-loans in an over-the-counter setting with
search frictions. This appears to have had implications for market-wide haircuts.



ing the beliefs of investors, can provide important information to political decision-makets.

For example, Willard et al. (1996) and Calomiris and Pritchett (2016) examine how cur-
rency and slave prices in the US Civil War responded to war events as means to gauge
public opinion of the chances of Union victory. Mitchener et al. (2015) use bond prices to
predict victories in civil wars. Frey and Kucher (2000), Ferguson (2006) and Waldenstrem
and Frey (2008) look at bond prices around WWII and WWI, respectively. We contribute to
this literature by demonstrating how investors may actively and persistently disagree, and
the market's responses to war events can be signi cantly in uenced by the changing beliefs
of the marginal investor rather than re ect a broader consensus.

The rest of the paper is structured as follows. Section 2 provides historical background
on the Franco-Prussian War and the di erent prevailing political beliefs in and outside Paris.
Section 3 provides a stylized theoretical model to better understand price di erences in and
outside Paris and to derive additional empirical predictions. Section 4 provides the main
empirical results. It rst analyzes arbitrage between nancial markets in Paris and the rest of
France during the Siege and its aftermath. It also veri es the existence of di erent political
beliefs using data from the elections of February 8, 1871. It then tests the model's empirical
predictions. Section 5 evaluates alternative explanations, including the role of dierent
information sets, liquidity and discount rates. We conclude by discussing our ndings.

The Internet Appendix provides formal proofs (Section A.1), further historical context
on sovereign default risk (A.2), simulations quantifying the bounds on arbitrage during the
Siege (A.3), further supportive material on theRente (A.4), the political situation (A.5),
war events (A.6), information ows and price responses (A.7), information on other assets
and food prices (A.8), along with a detailed Data Appendix (A.9).

2 Historical Background

This section provides the historical context necessary to understand how Paris and the rest
of France developed divergent political beliefs about whether continued military resistance
could improve the peace terms. The February 1871 election results provide clear evidence

12See Jha (2012, 2015); Jha and Shayo (2019); Jha et al. (2020) for how nancial markets can help allign
political interests.

31n related work, Oosterlinck (2003) argues that di erences in yields between bonds issued by the French
Republic and Vichy France during WWII re ected investors' perceptions of the shifting fortunes of the war.
Brown Jr and Burdekin (2000) and Weidenmier (2002) show di erences in turnings point between Northern
and Southern bond and short-term debt markets during the Civil War. Compared to this work, we analyze
the price of the same identical asset traded in di erent markets, rather than sets of distinct securities with
di erent expected cash ow streams. This allows us to di erentiate the e ects of di erences of beliefs from
di erences in expected cash ows.



of this divide, with Parisians strongly supporting candidates favoring continued resistance
while the rest of France voted for peace.

The War: The Franco-Prussian War of 1870-71 was the greatest con ict in Europe between
the Battle of Waterloo and the First World War, with two million soldiers mobilized and
180,000 fatalities (Clodfelter, 2017). In short, the Prussian premier, Otto von Bismarck,
sought to provoke the French into declaring war by manipulating the language of a diplomatic
communication, the so-calledcEms telegram into a seeming insult. He aimed to use French
aggression to help unite the German lands (Chrastil, 2023).

Bismarck proved successful. With fears of a rising Germany coupled withvar fever"
spreading on the Paris streets, all but 16 of the 260 members of the imperial legislature rose
to acclaim a punitive war against Prussia (Wawro, 2003, p.38). Importantly, the French
Rente price did not re ect these passions, it fell a dramatic 9.97% both in and outside Paris
in the lead-up to the war (Figure A.3 in Appendix Section A.4.2).

Though not inevitable ex ante strategic missteps ensured a French defeat. After a dis-
astrous battle at Sedan on September 1st, 1870, leading to around 122,031 French deaths,
wounded, or captured (Clodfelter, 2017), the French Emperor rode alone through the Prus-
sian lines to surrender.

Citizen-Soldiers of the New Republic: The capture of the Emperor and the loss of
almost his entire professional army delegitimized the remaining Imperial regime. Buoyed
by popular Parisian sentiment, a group of pro-Republican deputies stepped out onto the
balcony of the Hotel de Ville in Paris to declare the end of the Empire and the birth of the
Third Republic. Again, the Rente price tumbled (Figure A.3). Political veteran Adolphe
Thiers declined a position in the newly-established Republican leadership, advising against
any new o ensives in favor of overtures for peace (Brogan, 1940, pg. 43-44). However, the
Republican leadership had di erent views on the war. Among its leaders was Leon Gambetta,
who believed that despite the defeat and capture of almost all of France's professional army,
there continued to be hope for the war. He pushed forlavee en mass¢ the raising of raw
but fervent citizen-soldiers like the fabled saviors of the Great Revolution (Ferguson, 2000).
New forces hastily mustered around France, including th&rmy of the North around Amiens,
and the Army of the Loire to the South, near Orkans (see map in Appendix Section A.6).
A citizen-volunteer force of 300,000 also rallied to man the strong forti cations of the city
of Paris. However, these new forces lacked both training and discipline. To put pressure
on the French republican authorities to negotiate terms, Prussia laid Siege to Paris itself on

14The left-wing icon, Victor Hugo, newly returned to Paris from political exile in Brussels, proclaimed in
September 1870 that 10 million Frenchmen were burning to join the ght ".

9



September 19, 1870.

Apart from the surrender of the remaining professional forces still holding out in Metz,
Strasbourg, Belfort, and other fortress towns, the critical war events during the Siege of Paris
largely centered around attempts to coordinate with French forces near Orkans. With its
bridge across the Loire and rail connections, Oreans could promise resupply to the capital.
Importantly, in the rst clear victory of French arms during the war, the Army of the Loire,
consisting primarily of raw French levees, defeated seasoned Prussian regulars at Coulmiers
on November 9, 1870, leading to the recapture of Orkans.

The news of the victory at Coulmiers arrived in Paris via pigeon on November 14, 1870.

\ The city exploded into a delirium of joy ... Strangers kissed each other on the boulevard;
... We have passed from the lowest depths of despair to the wildest con dence’, exclaimed
[English diplomat] Henry Labouchere(Horne, 2012, pg. 142)Le Figaro reported:

This good news caused great and healthy emotions in Paris: enormous crowds
gathered ...; readers of the dispatch were interrupted by frenetic hurrahs; it was
an enthusiasm as sincere as it was perfectly justi ed. Since the beginning of the
Siege this is the only real good news that has nally reached (i November
1870).

The Parisian stockbroker Jacques-Henri Paradis, commented in his journal that day:

The victory of Oreans changed the public mind| forever so easy to train| and

today the newspapers speak no more of an armistice. That a air is nished; we
now speak of battle, and the daily news sheets present campaign plans. Everyone
has their own. ...Everyone wants something, but no one worries if what he
dreams is achievabléParadis, 1872, pg. 367-369).

According to the historian Denis Brogan (1940, pg. 45-46)at the moment, the prudence
and pessimism of [Thiers] was at a discount; Gambetta and his armies must be given a chance
to succeed where Thiers and his diplomacy had failedndeed, as we show, Coulmiers and
the recapture of Orkans was followed by the emergence of large and persistBainte price
di erences inside and outside Paris that would last for the rest of the Siege and beyond (as
we show in Figure 1).

Coulmiers would turn out to be the only major victory by France's new citizen armies.
Lacking training and discipline, they faced a series of further defeats (see Sections 4.4 and
A.6). Attempts to break the Siege of Paris from the inside were also repelled. Eventually,
with starvation in the o ng, a breakdown of military discipline, and the threat of revolution,
Parisian authorities agreed to an Armistice and the calling of elections on January 28, 1871.

Information Flows in and out of Paris. The French ability to coordinate attacks from

10



the South with a sortie from Paris was hampered by Prussian forces who cut the telegraph
lines at the beginning of the Siege in order to control the ow of information into the
city. The French improvised, sending out baskets of homing pigeons in gas balloons and
developing a new miniaturization technology to maximize the information a pigeon could
carry back (see Sections 4.1 and A.7). Among those sent aloft to rally France in the name
of the Republic was Gambetta himself, who would run a parallel administration from Tours
and later Bordeaux. The balloons could be dispatched from Paris, but once aloft, their
trajectories were unpredictable and determined by air currents, making it hard to return{
hence the need for the homing pigeons born and raised in PafisThough information was
shared, these delays limited arbitrage between Paris and other nancial markets. We analyze
this further in Section 4.1.

Di erences in Political Beliefs over War and Peace: Historians and contemporaries
agree that the Republicans in Paris and non-Republicans elsewhere held fundamentally dif-
ferent beliefs about the bene ts of war and peace.

Gambetta and other prominent voices in the Republican government wanted to prolong
the war, hoping that continued resistance would lead Prussia to moderate their harsh pro-
posals, despite France's devastating defeats. Further, they believed that without military
victories, the French would lack any bargaining power in the negotiations (Brogan 1940,
pg. 52; Wawro 2003, pg. 288, 304). Even after the Armistice itself, Gambetta wanted to
resume the con ict (Brogan 1940, pg. 52; Wawro 2003, pg. 251). He was not alone { on the
Parisian street, ardent left-wing demonstrators, many now armed as part of the defense of
the city, also pressured the Republican government to continue the w&t.On the eve of the
armistice, the French negotiator Jules Favre exclaimed:God only knows what the Parisian
populace will do to us when we are compelled to tell them the tfu¢Horne, 2012, pg. 239).
Emilio Visconti-Venosta, Italian foreign minister, wrote: \the obstacle to peace is Paris'’

In contrast, in much of the rest of France, from the very rst, the war was markedly
less popular than in Pari§ (Horne, 2012, pg. 39). For example, in local elections in

15The balloon carrying the critical message to coordinate a “Great Sortie' from Paris with forces in Oreans
ended up in Norway (Figure A.17 in Appendix Section A.9.4). Two crews were also lost in the Atlantic Ocean.
The pigeons voyageursvere each baptized and honored as heroes of France (Paradis, 1872).

16They viewed the war \as a struggle between proletarian virtue and thieving monarchy Many thought
that Gambetta and the Republican government were even too moderate and had only one thought: peace.
Not a victorious peace, not even an honorable peace, but peace at any price. ...It does not believe in
resistance' (Horne, 2012, pg. 92). There were protests in front of the Hotel de Ville or in the Place de la
Concorde every day to maintain a hard line against the Prussians (Wawro, 2003, pg. 234, 253).

"He argued that politicians in Paris will not \ accept certain conditions that the French nation might be
disposed to accept. Emilio Visconti-Venosta, UK Public Records O ce: FO 425,98,89, Florence, 22 Oct.
1870.
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September 1870, the people of Lyon chose the Republic but the moderate Republic, thus
demonstrating their refusal to place their trust in the proponents of exaggerated and violent
discourse” These moderate Republicans, led by bankeEdouard Aynard, \who through
family or friendly alliances, [was] at the heart of a powerful network of Lyon notables, (...)
have been hostile, since the pivotal period of 1793-1795, to any extremism, whether royalist
or popular. Their motto is: neither left, nor right, neither red, nor white, the bar in the
center!" (Dumons et al., 1999, p. 24-6)

A prevailing fear was that continuing the war would only lead Prussia to ask for a higher
indemnity to cover their war costs (Horne, 2012, pg. 91). Some also believed that Prussia
would resist the temptation to over-exploit their bargaining power and instead provide more
reasonable peace term$. Adolphe Thiers, the moderate politician favored by the provincial
bourgeoisie (Brogan, 1940, pg. 55-56)was dedicated to concluding peace at almost any price
with Germany", drawing outrage from the then Mayor of Montmartre, Georges Clemenceau,
who would devote much of his career to reversing the terms of the treaty and restoring
Alsace-Moselle to France (Horne 2012, pg. 107, 256-257; Brogan 1940, pg. 55-56).

Investor beliefs : Beliefs of the investment elites in Paris appear to have re ected those
of its politicans. In the daily diary he kept during the Siege, Paris stockbroker and banker
Jacques-Henry Paradis (1872) rejects the extreme views of the left, but does emphasize the
need to continue the war rather than agree to an armisticéfor us the enemy has revealed
himself; our choice is made; we must conquer or die. For the friends of peace, this is a
serious failure. What are they going to do? Bury themselves deep in their idea and wait for
someone to force them out of itASept 21)" and \Paris will no longer defend itself only so
that honor is saved, but so that France is saved. After Mr. Bismark's declarations, it is as
necessary for the Prussians to take Paris as it is for Paris to defend itself energetically, and
for France to come to its aid(Oct 18)."

In October 1870, Gambetta wrote from Tours that we must wage a war of tenacity
against Prussia, and we will force her to recognize that by prolonging the war herself she will
not increase her good chances, and that on the contrary she compromises theRaradis
comments that\all the newspapers were in agreement in rejoicing Gambetta's words. Only

18n fact, Bismarck himself believed that onerous peace conditions would humiliate France and lead to
future war. But he was overruled by the generals (Dehdari and Gehring, 2022). Similarly, theEconomist
noted that harsh peace terms \may excite France to continue the war, and may cause her to elect an Assembly
in amed with war passion". After the signing of the nal Peace treaty, independent observers were shocked
by the outcome, with the Economist and the British prime minister respectively observing that \ to exact
huge sums of money as the consequence of victory suggests a belief that money may next time be the object
as well as the actual reward of battle' and \ there is not a diplomatic tradition which has not been swept
away. .. The balance of power has been entirely destroyédWawro, 2003, pg. 305-306).
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a few exalted people found them insu cient. Whatever they may say, they are excell@dtt
20)."

Towards the end of the Siege, Paradis explains the reasons for continuing the ght around
Paris: \to extend the resistance to the last possible limits, to give France the time and the
means to rise up against the invader and to organize the national defense, and in all cases, to
immobilize around us considerable forces, has been the goal of all the e orts that the National
Guard and the army have made.'(Dec 26) and\as long as the Government could count on
the arrival of a relief army, it was its duty to neglect nothing to prolong the defense of Paris
(Jan 27)."

However, whenever the French su er defeat, Paradis describes despair. For example,
\concerning the a airs of Orleans and Chéateaudun, the impressions from Paris are bad,
indeed, from all points of view, the capture of these two cities is saddening. The Stock
Exchange is black and the funds are falling violently; discouragement has taken hold of all
souls (Oct 26)."

Elections : A possible solution to the political stalemate was new elections. Bismarck
realized that the French provinces were more conservative than Paris and more inclined to sue
for peace. However, afraid of apaci st landslide,” the Republican government postponed
the elections inde nitely: \the greater worry was that France's war-weary peasant voters
would return pragmatic conservatives, or even monarchists, to make peace at any grice
(Wawro, 2003, pg. 247, 256).

After the armistice was signed, however, national elections nally took place on February
8, 1871. Both historians and contemporary sources emphasize that the election was about
peace versus war (Table A.8 contains many quotes that assert this point). For example,
(Horne, 2012, p. 254) explains: \.in the country at large the contenders fell into two
principal groups, the ‘list for peace' and the list for continuation of the war. If the latter
comprised principally the left-wing rebrands of Paris, those standing on the "list for peace'
were essentially conservatives from rural France.!. Paris saw an overwhelming majority
for the war list, while the rest of France voted predominantly for the peace-list. We analyze
these elections in further detail in Section 4.2.

The new pro-peace government led by Thiers immediately started negotiations for a
treaty, which was announced on February 28, 1871. The conditions were extremely harsh:
the loss of Alsace-Moselle and payment of a ve billion francs indemnity over ve years. This
sum was equal to 25% of France's GDP and 2.5 times its yearly government budget. Rep-
resentatives elected by Parisians respected their mandate and voted against the rati cation
of the Peace treaty on March 1. Representatives from the rest of France, on the other hand,
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overwhelmingly voted for peace.

French Financial Markets : During the nineteenth century, the 3%Rente was the most
liquid security in France and continental Europe more generalfy. Rentesrepresented 7.7
million francs of the capitalization of the Paris Bourse in 1870 compared to 5 million for
stocks (Viaene, 2002). Further, theRente was broadly held. In 1872, 37% of all Parisians
who died with positive wealth held French government debt (comprising 10% of all Parisians
who died that year). The total value of those bonds was equivalent to 12% of all inherited
wealth. However, ownership was concentrated among richer individuals. The richest 5% held
84% of French public bondg€® The Paris nancial market was itself \the leading nancial
center in continental Europe throughout the nineteenth centutyHautcoeur and Riva, 2012,
pg. 3). We compare asset prices in Paris to that of two regional exchanges, Lyon and
Bordeaux, which were the longest-established stock exchanges in France after Pris.

3 Model

In this section, we introduce a stylized dynamic asset pricing model to build intuition how
political beliefs about the gains of continued war can a ect security price di erences in
di erent markets. Crucially, we allow investors to have di erent political beliefs about the
bene ts of battle eld victories and defeats in in uencing the nal terms of the Peace treaty.

3.1 Setup

Individual investorsi price debt securities. Each perceives the following value functions while
beginning a periodt in a state of war (V') or peace ¥}):

v +  EViga +(@ )EME (1)

vE o= )

where is the ow cost of war, < 1 investors' discount rate, and the probability of
transitioning from a state of war to a state of peace. For simplicity, we assume that the

19The Rente had a nominal value of 100 francs, and its interest was 3% annually, paid quarterly. For an
excellent overview of French sovereign debt, see Hautcoeur (2007) and other volumes in that series.

20pata from Piketty et al. (2014), for more details, please see Appendix Section A.4.

21The Lyon exchange was the rst exchange outside of Paris to gain the right to establish a trading oor in
1845 (Ducros and Riva (2017),6-7). Bordeaux did so in 1846. Using commissions as a measure of transaction
volumes, Ducros and Riva suggest that the Lyon stock exchange had about 1/10 of the volume of trading of
the exchange of Paris in 1870 (Ducros and Riva (2017), p.34)
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parameters are the same in each period, and are taken as given from the perspective of each
individual investor i. We assume peace to be an absorbing stéfe.

In every period, there is a battle that can be won or lost. The probability of a win is given
by Pr{’ which is again perceived to be the same by all Importantly, we allow investors to
disagree about how these war events a ect thgeace termsthat would materialize if the war
ends int, denoted ;;.2®> Peace terms are a function of past wins and losses. For tractability,
we assume that

et 3)

Xt Xt
with W, = w andL, = ‘, (4)

=1 =1

it

wherew indicates a win and™ a loss, and thusW,; L, is the current tally of victories
over defeats, or thewar score We assume that ; > 1 such that wins improve and losses
worsen peace term$&* Therefore, ; captures the expected sensitivity of peace terms to the
war score. Crucially, we allow this parameter to di er between investors. Before ghting
starts, the peace terms are normalized to, 1. This implies that can be thought of as
the ow costs of war relative to the initial ow bene ts of peace.

Depending on the number of wins and losses, and their impact on peace terms,
can become bigger or smaller than 1. For example, if investprthinks that results on the
battle eld have no e ect on the terms of peace, then ; =1 and = (= 1. If investor
i 6 | believes that war events can change the peace terms, then> 1. As long as wins
exceed losses (i.eNV; > L), it > 1.

3.2 Results

We rst establish predictions for price valuation levels. We then derive additional testable
predictions regarding valuation changes (see Appendix Section A.1 for formal proofs). In-
tuitively, as long as the probability of scoring wins is high enoughRr;" is large) and there
have not been too many losses, investors that perceive a high sensitivity of peace conditions
to the war scoreli.e., a high i|will assign a higher value to the security in the state of
war. Further, this e ect will ip if the end of hostilities comes after a string of losses: the
accumulated losses will be expected to worsen the nal peace terms and there are no more

22More generally, we can allow the period gain to peace to be discounted by some exogenous probability
of transition back to war without changing the results substantively.

2gpeci cally, i are the ow bene ts of being at peace net of transfers or reparation payments.

24This can be thought of as a reduced form way of capturing a more complex bargaining process where
war victories and losses accumulate in shaping peace terms.
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opportunities for redeeming victories. Further, in this situation, investors with the highest
i will be most pessimistic about the value of the security.
For simplicity, we assume that losses (wins) are i.i.th. Then, expectations are given by:

N 1 Pr)

Eit i+ = Pr i it it (5)

where the parameter ; can be thought of as the expected change in peace terms from
continuing to ght.

Lemma 1. If ;=1,wehave;=1.1f ;>1landPr!>3% ;>1

1 @i @’
Lemma 2. As long as Py’ > 3, g- > Oand g > O

Lemmas 1 and 2 establish that as long as the probability of a future battle victory is perceived
to be su ciently large, a larger ; implies that continuing to ght will lead to better expected
peace terms. Further, the sensitivity of the expected peace terms with respect tpincreases
in Pr{. That is, the higher the perceived probability of a battle success, the greater the
impact of ; on the expected peace terms.

Proposition 1. The security's value at timet while in a state of war is given by:

W _ @ ) Lt
WE @ 0 ©

The solution is well-de ned as long as; < 1= . The value after the end of hostilities in
period t is given by Egn. (2).

Proposition 2. If markets are fully integrated and there are no short-selling constraints,
the equilibrium value of the security in period while at war or after the end of hostilities is
given by: X X
V= LW VG (7)
i i
with !'; the weight of each investor.
If two markets with respective investors 2 | andj 2 J are not integrated, local prices

25This assumption can also be motivated by the selection of conditions under which two opposing armies
will be willing to join battle, as in the canonical Priest and Klein (1984) analysis of litigation disputes: as they
establish, due to selection, the outcome of cases that actually come to court should be hard to predict, with
a benchmark expectation of about 50% plainti victories. The framework can also, in principle, incorporate
a string of multiple serially correlated victories{ we can rede ne the duration of each period such that these
are considered a single victory.
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will re ect local beliefs:

Vit = LiViy s ViR = VS (8)
¥ %!

Vit = LiViY s Vi = Vit 9)
i2J j23

3.3 Empirical Predictions

We assume that investors in di erent markets can have di erent beliefs about how success or
failure on the battle eld shaped peace conditions. For simplicity, we assume that investors
in a particular market all share the same beliefs, i.e.; = | fori 2 1I.

Corollary 1. As long as the count of battle victories versus losses exceeds a (negative)
threshold level:W; L{> (W; Ly, with (W; L;) < 0O, the market with the largest

will have the highest valuation while in a state of war. The di erence in valuations while at
war increases in the probability of victories PY.

This corollary suggests the following interpretation of events. Initially, investors in both
locations perceived the probability of a battle victoryPr}’ to be small and price di erences
were limited. After the rst citizen-soldier victory at Coulmiers, there was a nationwide
upward reevaluation of victories to come (i.e.Pr{ ").26 Even though the battle itself did
not dramatically change France's position in the war, this was the rst time in the con ict
that a French citizen army demonstrated that it could be victorious against Prussian regulars
on the battle eld. Given existing di erences in beliefs about the gains to future peace terms
from future victories should the war continue (i.e. a higher in Paris), a substantial price
di erence between Paris and the rest of France emerged.

The next corollaries establish three additional predictions from this framework for how
we expect prices in Paris and the rest of France to respond to war and peace events.

Corollary 2. Suppose hostilities end int. If Ly > W, the market with the highest will
have the lowest valuation. Further, it will have a more negative (less positive) response to
the end of hostilities.

Ending hostilities also removes the chance of future redeeming victories. In the model, this
implies that the current count of battle eld victories over defeats pins down the peace terms.

26The quotes in Section 2 document the positive reception of the news of Coulmiers in Paris. Outside
observers also reevaluatedPr’ postively. In Lyon, Le Salut Public wrote: \RECOVERY OF ORLEANS.
Will fortune, in the end, do without persecuting us?... The dawn of better days is dawning over Frante
(1870-11-12). In London,The Economist wrote \ The history of the last few weeks shows an immense recovery
in the position and prospects of the French armies... the history of the maneuvers and ghting since the
battle of Coulmiers has decidedly, we think, been in favor of the Fren€(1870-12-03).
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If there were more losses than wins, the market with the highestwill then have the lowest
valuation, and a more negative (less positive) response to the end of hostilities. Further,
valuations will not immediately converge as the true value of has not yet been revealed.
Indeed, as we show below, not only did the price di erenceg with the end of hostilities,
valuations remained lower inside versus outside Paris for as long as the details of the nal
peace terms remained uncertain.

Corollary 3. The response to news about the nal peace terms will be negative if battle
defeats exceed victories; > W and a market's perceived is smaller than the one realized.

With the establishment of peace terms with the rati cation of the treaty, the true sensitivity

of the terms to battle eld events, , is revealed. If investors believed to be lower than the
true one, this will lead to an abrupt revaluation downward. Indeed, as we document below,
markets outside Paris, which had shown a lower price responsiveness to war events (consistent
with a lower sensitivity parameter ), also over-valuedthe Rente after the Armistice. This
continued until the peace terms were revealed and their prices indeed dropped towards
Parisian levels.

Corollary 4. Aslong asW; L{> (W, Ly) ,with (W, L) < 0, the market with the
largest  will have the strongest response to wins or losses on the battle eld.

We can use this result to directly test our assumption that Parisians did indeed perceive a
higher sensitivity of peace terms to battle eld events, . If so, battle eld victories during
wartime should lead to more positive (and defeats more negative) price responses in Paris
compared to other markets.

4  Empirical Results

In this section, we rst use data on information delays to argue that arbitrage between Paris
and the rest of France was restricted, explaining why local equilibrium prices could diverge.
We then analyze the election results of February 8, 1871 to argue that Paris and the rest of
France held fundamentally di erent beliefs about the relative bene ts of war and peace, even
among the richest citizens most likely to owrRentes Next, we provide supporting evidence
for Corollary 1: that large and persistent price divergences in French sovereign debt emerged
between Paris and the rest of France during the Siege, and particularly so after the success
of citizen-soldiers against Prussian regulars at Coulmiers. We also provide formal tests of
the model's additional predictions, formalized in Corollaries 2 through 4. Finally, we explore
a number of alternative explanations for our ndings.
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4.1 Arbitrage

During normal times, there was real-time information sharing and active arbitrage via tele-
graph between Paris and the regional exchanges. Information delays were minimal, and
arbitrageurs could take opposite positions in di erent markets that would clear within the
day. This was further facilitated by the presence of futures markets that obviated the need
for arbitrageurs to take expensive spot positions.

However, with the start of the Siege and the cutting of telegraph connections between
Paris and the rest of the world, real-time information sharing disappeared. Instead, news now
depended upon balloons, carrier pigeons (carrying micro- Imed messages), and smugglers
crossing enemy lined’ After the Siege ended, telegraph connections were not reintroduced,
though the Prussians did allow people in and out of the city. It would only be in late June
of 1871 that the telegraph lines were repaired and restoré¥.

In Table 1, we show how frequently news traveled between Paris and areas outside the
Prussian cordon, as well as the delays in information transmission, both during the Siege
and the subsequent peace negotiations. During the Siege, balloons landed outside Paris
every 2.71 days on average. Starting in October, pigeons arrived in Paris every 3.32 days on
average. We also report how often the Bordeaux newspapex Gironde printed the prices
of the Paris Bourse: every 4.15 days during the Siege and every 1.72 days during the peace
negotiations. Lastly, we report how oftenLe Figaro, a Parisian newspaper, printed news
from the outside world: also every 3.32 days during the Siege, falling to every 1.57 days
during peace negotiations.

We also calculate the average delay in information transmission based on the Bordeaux
and Paris newspapers. During the Siege, the median price printed in Bordeaux was six days
old, with the 25th and 75th percentiles at ve and seven days. The median news from outside
reported in Paris was four days old, with the 25th and 75th percentiles at three and six days.
The delays were shorter during peace negotiations, bit still substantial, with a median of
four days for Paris prices in Bordeaux and three days for outside news in Paris.

These signi cant information delays likely limited arbitrage between Paris and the re-

2TEven for the Rothschilds besieged in Paris, communications were extremely di cult, and they depended
on the balloons as well, with signi cant delays. For example, on December 10, Alphonse de Rothschild
received a letter dated October 21 (Ferguson (2000), pg 203).

28The earliest possible date for permanent, reliable communication between Paris and the Rest of France
came after the de nitive defeat of the Commune on May 28, 1871. Newspapers report that private telegraphic
communication between Paris and Bordeaux was restored on June 25 and between Paris and Lyon on June
23 (La Gironde, 1871/06/23-25, Le Salut Public 1871/06/23).
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Table 1: Information ows between Paris and the outside world, during the Siege

Spells without news, Delay,
in days in days
Mean Max 25 pc Median 75 pc
Balloons 2.71 6
Siege Paris price printed in Bordeaux 4.15 14 5 6 7
Pigeons 3.32 14
Outside news printed in Paris 3.32 13 3 4 6
Peace Paris price printed in Bordeaux 1.72 6 4 4 6
negotiations Outside news printed in Paris 1.57 5 3 3 4

This table shows the (inverse) frequency and delay of information ows in and out of Paris. During the Siege,
gas- lled balloons left Paris with mail, o cial communications, and homing pigeons. Those pigeons were sent back
to Paris with private mail and o cial communications. Both during the Siege and subsequent peace negotiations,

a Bordeaux newspaper printed Paris prices, and a Parisian newspaper printed news from the outside. Spells
without news measure the average number of days between incoming information. The maximum is the largest
time interval without news from that source. "Delay' measures the number of days between departure and arrival
of the prices and news observed at the time they arrived in Bordeaux and Paris, respectively.

gional markets?® Moreover, the physical clearing of accounts was likely restricted in the
absence of reliable information channels. These limits to arbitrage implied an upper and
lower bound in cross-market price di erence® Within these bounds, prices in Paris and
elsewhere could di er to re ect the beliefs (and possibly other conditions) of the marginal
investor in those markets speci cally.

In Appendix Section A.3, we provide more evidence and a deeper analysis of the possi-
bilities for and limits of arbitrage during the Siege. In particular, Section A.3.1 provides a
detailed analysis of the micro- Imed messages transported by carrier pigeons into Paris. We
provide evidence that though some agents do appear to attempt to arbitrage, this activity
was minimal. This suggests that there was little pressure in Paris and the regional mar-
kets to push prices even further away from one another and that belief disagreement largely
remained within the arbitrage bounds.

Further, in Section A.3.2, we simulate a trading strategy that aims to exploit price dif-
ferences. Due to price volatility and uncertainty in the information ows, risk-free arbitrage
was not possible. Even with assumptions very favorable to traders (such as free access to
pigeons and no transaction costs), they could only obtain moderate Sharpe ratios, between

29For example, take a symmetric information delay of ve days. An arbitrageur would have to use ve-
day-old information from the other market to take a position that he could only o oad ve days into the
future. Such a \round-trip" of ten days was risky, especially during the Siege and its aftermath as prices
were volatile. Indeed, during the 18th century, when information traveled by sailing boats, similar delays
led to substantial price di erences between cross-listed assets (Koudijs, 2015, 2016).

30This is similar to the so-called \gold points" during the Classical Gold Standard period, see O cer
(1993) for example.
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0.47 and 0.85 (more recently, traders in the city of London get a Sharpe ratio of 0.7 on
average (Coates and Page, 2009). This is consistent with price volatility and uncertainty in
the information ows restricting arbitrage.

4.2 Analysis of the Feb 8, 1870 election results

The elections of February 8, 1871, provide direct evidence of di erent beliefs about the rel-
ative bene ts of war and peace. The elections were held after the Armistice of January 28,
but before the start of the peace negotiations (the terms of the Peace treaty were announced
on February 28). Table A.8 in Appendix Section A.5 provides an overview of quotes from
historians and contemporaries explaining that this election was rst and foremost a referen-
dum on war versus peace, and that the Radicals and Republicans predominantly campaigned
against peace.

Figure 2 shows that Parisians disproportionately voted for Radicals and Republicans,
even when compared to citizens of cities with similar income, and that these representatives
later voted against peace. Panel (a) presents data for communes, cities, and Parisian ar-
rondissements’! Using data from Cage and Piketty (2023), it plots locations' vote share
for Radicals and Republicans against their percentile in the income distribution. The upper
pane indicates that Parisian arrondissements (numbered circles) consistently showed stronger
support for Radicals and Republicans compared to other major French cities (triangles). The
lower pane presents boxplots of Radicals' and Republicans' vote share across all French com-
munes. It indicates that most communes showed relatively little support for Radical and
Republican candidates; the median support approaches zero for the richest communes. In
sum, Parisian support for Radicals and Republicans, who campaigned against peace, was
much larger than in the rest of France, even in the richest arrondissements.

Panel (a) also plots the estimated probability that an average person in a location owned
Rentesas a function of that location's position in the income distribution (green line). We use
estate-level data of people dying in 1872 from Piketty et al. (2014) to estimate the relation
between an individual's position in the wealth distribution and the probability of owning
any Rentes Dividing the sample into twenty groups, we then match this to each city's,
arrondissement's or commune's position in the income distribution. If (i) the 1872 estate
data sample is representative for France as a whole, and (ii) wealth and income distributions
line up monotonically, this gives an unbiased estimate of the probability an average person in
a location ownedRentes Results indicate that the richest locations saw a high likelihood of

31Communes are administrative units comparable to municipalities. In 1870, cities outside of Paris typi-
cally encompassed one commune only (though we may be excluding some suburbs), while Paris was divided
into 20 arrondissements.
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Rente ownership, up to 65% in the richest arrondissements and commmunes. This suggests
that these locations' political beliefs, as illustrated by the election results, could have had
an important e ect on local equilibrium Rente prices.

Panel (b) con rms that the Radicals and Republicans who entered Parliament, especially
those from Paris, predominantly voted against the rati cation of the Peace treaty. The panel
shows votes against (red) or in favor (blue) by political a liation, with the darker colors
coming from Parisian representatives. Overall, Radicals and Republicans were much more
likely to vote against peace than centrist or right-wing representatives. Virtually all Radicals,
who predominantly represented Paris, voted against. For Republicans, this was closer to 50-
50. However, Parisian Republicans voted overwhelmingly against it. This suggests that
Panel (a) understates political di erences between Paris and the rest of France as a vote for
Republicans in Paris was more likely to lead to an eventual rejection of peace.

Appendix Section A.5 provides complementary evidence. Figure A.8 depicts the share
of each departmental delegation voting for war and peace. The Seine department (including
Paris) was indeed an outlier, being one of only ten (out of 89) where a majority of the
delegation voted against (of the other nine, four stood to lose territory per the terms of the
treaty). Figures A.6 and A.7 show that the political di erences between Paris and the rest
of France were long-lived but particularly stark in 1871. Table A.7 provides more detail on
the vote for the rati cation of the Peace treaty.

4.3 Persistent Price Di erences during the Siege

We focus our analysis on the 3%Rente: the most liquid security in France and the most
actively traded asset in continental Europe. Rentes represented 7.7 million francs of the
capitalization of the Paris Bourse in 1870 compared to 5 million for stocks (Viaene, 2002).
Paris itself was \the leading nancial center in continental Europe throughout the nineteenth
century" (Hautcoeur and Riva, 2012, pg.7). Even though Paris came under Siege in Septem-
ber 1870, and the cutting of the telegraph wires limited arbitrage, the Paris Bourse continued
to operate.

We hand-collected daily prices for th&kente for 1870 and 1871 for Paris and for the second
and third longest-established and most liquid exchanges in France: Lyon and Bordeadx.
Our sources are theCours Authentique (Paris), the Cours O ciel (Bordeaux), and the
newspapetLa Salut Public (Lyon) (see Appendix Section A.9.1 for more details). We always

32The Lyon exchange was the rst exchange outside of Paris to gain the right to establish a trading oor in
1845 (Ducros and Riva (2017),6-7). Bordeaux did so in 1846. Using commissions as a measure of transaction
volumes, Ducros and Riva suggest that the Lyon stock exchange had about 1/10 of the trading volume of
Paris in 1870 (Ducros and Riva (2017), p.34). Bordeaux was the thinnest market of the three.
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Figure 2: Electoral Results and Votes for the Peace treaty

(a) Elections results in February 1871 by income percentile

(b) Votes for Rati cation of the Peace treaty, by party

The upper pane of Panel (a) shows the vote share of Radicals and Republicans in the Feb. 8, 1871 election in the
20 Parisian arrondissements (circles, numbered) and the 20 biggest urban communes in the rest of France with
available voting data (triangles) by their income percentile (data from Cage and Piketty (2023)). It also includes
the estimated probability that the average person ownedRentes (green line), matching the wealth distribution

in the Piketty et al. (2014) estates data to the commune-level income distribution. The lower pane of Panel (a)
depicts the 25th, 50th, and 75th percentiles of votes for Radicals and Republicans for all communes with available
data for each percentile of the income distribution. Panel (b) shows the number of representatives that voted for
or against the rati cation of the Peace treaty on March 1, di erentiated by political a liation and region.

23



use the rst price of the day. All price di erences are calculated as the Paris price minus the
price in the other exchange on the same day.

Figure 3: Density of price di erences of the 3%Rente between Paris and other French
exchanges

This graph shows the distributions of daily di erences between the Paris and the average Bordeaux and
Lyon Rente prices. Periods: the Siege prior to Coulmiers (September 18 to November 15, 1870), the Siege
after Coulmiers (November 15, 1870 to January 28, 1871), the peace negotiations (January 28, 1871, to
March 1, 1871), and peacetime (January 1, 1870 to July 15, 1870, and May 31, 1871 to December 31, 1871).
Epanechikov kernel with Silverman rule-of-thumb bandwidth.

Figure 3 establishes the basic patterns that are consistent with the model. Table 2
provides parametric and non-parametric tests for di erences in the distributions of prices
(see Table A.6 in Appendix Section A.4.2 for a direct test on the price di erence itself).
Figure 3 shows that the distribution of di erences between thd&ente prices in and outside
Paris was tight and centered around zero in peacetime. The tests in Table 2 fail to reject
that the mean price di erence is di erent from zero and that the daily price distributions
are the same. These patterns are consistent with the law of one price holding in the presence
of the telegraph.

Figure 3 shows much greater volatility in price di erences early in the Siege. The mean
price di erence, however, remains centered around zero. Consistent with Corollary 1, this
changes after the Battle of Coulmiers and the resultant recapture of Orkans, when Paris
began to overvalue theRente by 1.80%. Consistent with Corollary 2, the price di erence
ips after the cessation of hostilities between the Armistice and the declaration of the peace
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Table 2: 3%Rente Price Di erences between Paris and Other Markets: Two-sample tests

Paris - Rest| Paris -  Paris - Lyon - Average N
of France | Lyon Bordeaux| Bordeaux Paris price
Peacetime pre-war 0.054 0.071 0.027 -0.045 74.358 155
Welch SE (0.107) | (0.113) (0.110) | (0.118)
Welch p-values 0.611 0.529 0.809 0.705
K-S p-values 0.962 0.924 1.000 0.982
Wilcoxon p-values 0.597 0.587 0.833 0.729
Di as % price 0.07% 0.10% 0.04% -0.06%
Peacetime post-war -0.062 -0.066 -0.033 0.033 60.764 181
Welch SE (0.190) | (0.188) (0.196) | (0.190)
Welch p-values 0.745 0.727 0.866 0.864
K-S p-values 0.974 0.751 0.959 0.914
Wilcoxon p-values 0.816 0.816 0.837 0.984
Di as % price -0.10% -0.11% -0.05% | 0.05%
Entire Siege 0.515 0.384 0.655 0.271 55.327 110
Welch SE (0.129) | (0.156) (0.135) | (0.173)
Welch p-values 0.000 0.015 0.000 0.119
K-S p-values 0.000 0.008 0.000 0.196
Wilcoxon p-values 0.000 0.009 0.000 0.221
Di as % price 0.93% 0.69% 1.18% 0.49%
Siege after Coulmiers 0.997 1.167 0.825 -0.342 55.309 64
Welch SE (0.150) | (0.160) (0.160) | (0.185)
Welch p-values 0.000 0.000 0.000 0.066
K-S p-values 0.000 0.000 0.000 0.101
Wilcoxon p-values 0.000 0.000 0.000 0.055
Di as % price 1.80% 2.11% 1.49% | -0.62%
Peace Negotiations -1.409 -1.199 -1.676 -0.477 54.426 23
Welch SE (0.165) | (0.159) (0.202) | (0.213)
Welch p-values 0.000 0.000 0.000 0.030
K-S p-values 0.000 0.000 0.000 0.007
Wilcoxon p-values 0.000 0.000 0.000 0.015
Di as % price -2.59% -2.20%  -3.08% | -0.88%

This table tests whether the prices in Paris and the rest of France (the average between Lyon and Bordeaux)
come from the same distributions. The main coe cient is a di erence in means, for which we perform a
Welch's t-test (SE and p-values reported), which allows for unequal variances across distributions. We also
implement nonparametric tests and report the p-values: the Kolmogorov-Smirnov test and the Wilcoxon rank-
sum test. The last row for each period reports the average di erence as a percentage of the average Paris
price. N is the number of observations for either Paris of the Rest of France (whichever is smaller). For tests
of the distribution of the price di erences themselves, see Table A.6. The periods of analysis are (1) pre-war
peacetime (1870-01-01 to 70-07-13, the date of the Ems Dispatch), (2) post-war peacetime (from the defeat of
the Commune on 71-05-28 to 1871-12-31), (3) the entire Siege, from 70-09-18 to 71-01-28, (4) the Siege after
the news of Coulmiers was announced in Paris, and (5) the peace negotiations from the announcement of the

Armistice (in Paris, on 71-01-29) until the announcement of the Peace treaty (in Paris, on 71-02-28).
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terms in the Versailles Treaty. During that period, Parisian tradersundervaluedthe Rente
by 2.59%. The parametric and non-parametric tests of these di erences in Table 2 are all
highly statistically signi cant (p-values less than 0.001; see Table 2.

Figure 4: Prices of the 3%Rente in Paris versus Lyon and Bordeaux between the Siege and
Treaty.

This graph shows the prices of the 3%Rente in and outside Paris between September 18, 1870 (the start of
the Siege) and April 1, 1871. The outside price is an average between Lyon and Bordeaux. Parisian prices
were persistently higher during the Siege, particularly after Coulmiers and the recapture of Orkans, but the
situation reversed with the end of hostilities. Prices converged again when the terms of the Peace treaty
became public.

Figure 4 presents the time series. It shows that price di erences in Paris versus Lyon and
Bordeaux werepersistent over time. The Rente price was higher on almost every single day
during the almost three-month period betweerCoulmiers and the Armistice. Immediately
thereafter, the markets outside Paris persistently overvalued th&ente relative to Paris.
Consistent with Corollary 3, prices only converged after the treaty terms were revealed.

The di erences are economically meaningful. As a percentage of the pre-war spread
between theRente and the British consol, they are equivalent to -6.26% during the Siege
overall, -12.01% during the Siege following the Battle of Coulmiers, and 17.14% during the
peace negotiations. This is respectively equivalent to 0.30%, 0.58%, and 0.85% of French

33In contrast, the di erences between the next thickest market, Lyon, and Bordeaux, which became home
to the Republic's government in exile, are not as pronounced in both magnitude and statistical signi cance,
despite also facing some disruptions in communications. In fact, we fail to reject that the distributions are
the same during the entire Siege (Kolmogorov-Smirnov p-value 196, Wilcoxon p-value about 1). As we
describe below, we can exploit the fact that during the Siege, the Bordeaux newspapéa Gironde published
both Lyon and Paris prices. We show that the Bordeaux market price does not converge to Parisian prices
during the Siege (Table 6) but does converge to the prices in Lyon when the Bordeaux newspapka Gironde
publishes information about Lyonnais Rente prices (Table A.12 in Appendix Section A.7).
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GDP at the time (see Table A.5 in Appendix Section A.4.2).

Figure 5: Paris Prices Printed in Bordeaux and Price Di erences

This graph shows the price di erence for the rente between Paris and Bordeaux (in absolute value) in red
dashed lines (right-side y axis). The circles show the days on which Paris prices were printed in Bordeaux
(in the newspaper La Gironde), and the solid blue line depicts the number of days since the last printed
Paris price. We also report correlation coe cients (r) between the days since the last price and the absolute
price di erences for each of four periods: the rst and second parts of the Siege, the peace negotiations, and
the Commune (with standard errors in parenthesis).

Importantly, they were aware of the price di erences, and they agreed to disagree. In
Section 5.1 we show that these di erences do not move in response to information shocks
such as balloons, pigeons, or even Paris prices printed in a Bordeaux newspaper. In Figure
5 we plot the absolute price di erences against the number of days since the last Paris price
was printed in Bordeaux. First, price di erences were even more stable and, if anything,
larger during the period of peace negotiationdespite more regular information ows. After
the Armistice, telegraph service was still not restored, and mail resumed but it was slow and
unreliable due to the accumulated backlog and continued Prussian restrictioffs. Second,
the convergence in prices we observe after the announcement of the Peace Treaty does not
correspond to any dramatic changes in information ows. Third, the price di erences are not
correlated with the delay during our period of analysis (the siege and the peace negotiations).
The (smaller) di erences we observe during the commune are in fact correlated with the delay.
More graphically, Figure A.18 shows a page of a Bordeaux newspaper with Paris and Lyon
prices (Paris and Lyon's prices are two days older than the Bordeaux price reported there).

4.4 Dierential Responses to War and Peace

So far, we have shown how a model with single source of political disagreement between
Paris and the rest of France about the gains from redeeming victories can reconcile the

34Le Figaro: 1871-01-31, p. 4; 1871-02-07, p. 4; 1871-02-13, p.4; 1871-02-18, p.5, among others.
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broad patterns of the emergence, persistence, and two reversals of large price di erences of
the Rente in and outside Paris. Next, we provide evidence that théming of the emergence
and reversal of price di erences correspond to the exact moments when investors became
aware of the two peace events: the announcements of the Armistice on January 28 and the
Versailles Peace treaty on February 26, 1871. Further, we directly test Corollary 4, which
states that, despite being the thickest market, Parisians should reaatore strongly to war
events (more positively in response to battle eld victories and more negatively in response
to defeats) if they indeed believed that peace terms would be (highly) sensitive to battle
victories or defeats.

Determining the exact arrival of information is not straightforward. During the war,
di erent markets often learned about news at di erent times. Paris prices often responded
with a lag due to delayed information. Thus, to measure the reaction to speci c events, we
reconstruct when each city was rst documented to have received knowledge of each news
event. We record both the date of the rst rumor and the o cial con rmation. We again
do this by hand-coding daily data from contemporary newspapers from each city and the
daily Journal du Siege kept by the Parisian stockbroker Jacques-Henri Paradis (1872). We
classify each war event as a major or minor victory or defeat for the French army following
Wawro (2003) and Clodfelter (2017%° We focus on two-day returns for theRente calculated
aslog(p)) log(p: 2). We choose a two-day window as that is the shortest period within
which we can place the arrival of a speci ¢ piece of news with con dené®.In our tests, we
either look at price responses to the o cial con rmation or, as robustness, the price response
to the initial rumor and o cial con rmation jointly.

Figure 6 illustrates the methodology for two major peace and two major war events.
Consistent with Corollaries 2 and 3, column (a) con rms that the two reversals in price
di erences documented above correspond to the exact timing of news arriving about the
Armistice and the Versailles peace treaty. After the Armistice was con rmed, th&ente
price in Paris fell by -0.54%. Lyon and Bordeaux, in contrast, saw large gains of 4.27% and
5.51%, respectively. When the details of the Versailles treaty became public, the Paris price
fell by only 0.64%. Lyon and Bordeaux, in contrast, saw large declines of 4.75% and 3.43%,

35Appendix Section A.9.5 describes the data collection and event classi cation. Table A.17 provides
descriptive statistics of the delays between the events and report date for each city. It validates our dates:
battle news took much longer to reach Paris during the Siege (apart from sorties to attack the besiegers
from within Paris). Tables A.18 to A.20 provide the (translated) quotes of news about each event from each
newspaper or source.

36The stock market traded from noon to 2 pm, Monday to Saturday, with newspapers distributed early in
the morning. For example, the details of the Treaty of Versailles were printed in Lyon on Wednesday, March
1, 1871. Since there is uncertainty about whether the news arrived before or after Tuesday's market hours,
we compare Monday's price to Wednesday's price. When prices are missing, we compare the last available
price beforet 2 to the next available price aftert.
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respectively. Column (b) shows howRente prices in the three markets responded to news
of a major defeat { the surrender of Metz { and a major citizen-soldier victory { Coulmiers
(both discussed above). Consistent with Corollary 4, Paris reacted more negatively to the
major defeat at Metz and more positively to the major victory at Coulmiers. The French
surrender at Metz led to dramatic price fall of 3.89% in Paris (3.42% after the rst mention
and 0.47% after the con rmation). In contrast, prices in Lyon and Bordeaux, actuallyose

{ by 1.90% and 0.45%, respectively. Similarly, Paris prices increased by 0.88% after o cial
news about Coulmiers. In contrast, in the thickest market outside Paris, Lyon, prices actually
fell by 0.89% (prices in Bordeaux rose but only slightly). Further, as discussed above, after
Coulmiers, Parisian prices would remain persistently higher for the rest of the Siege.

Table 3 lists price responses for all major war and peace news events during the Siege
(Figure A.4 in Appendix Section A.4 plots prices in response to these events). For each event
and market, it reports the two-day return on the Rente on the day the news was printed
in a particular city. Responses that are consistent with the model's predictions are in bold.
Overall, of the 14 war events during the Siege, the model's predictions are consistent with
11 of them, including the more positive response to the one major victory at Coulmiers and
the strong di erential responses to the two peace events { the Armistice and the Treaty.
Further, of the 11 major defeats during the Siege, Paris responded more negatively than the
other two markets to the o cial con rmations of 7 cases. In one more case, it is tied as
the most negative, with a larger negative Parisian response when summing up the e ects of
both rumor and con rmation. The 3 events where the model's predictions do not hold { the
battles of Bellevue, Loigny and Le Mans { are those where the information arriving in Paris
was older and arguably staler.

Table 4 provides formal tests. We compute di erences in the direction our hypothesis
predicts, i.e. higher (lower) returns in Paris for victories (defeats). The table shows that the
average di erence in returns between Paris and the rest of France is 1.183 percentage points
(pp) higher over the 12 main battles (or 1.382 pp when including responses to rumors).
This is somewhatlarger at 1.270 pp when we also include battles that Clodfelter (2017) and
Wawro (2003) deemminor (or 1.441 pp when including responses to rumors). Importantly,
the price responses are speci c to the arrival of war news rather than to other events occurring
close in time. In Appendix Section A.6, we report placebo speci cations (Table A.9), where
we arbitrarily shift the windows of the report both by 2, 4, or 6 days before or after the
actual report, and we do not observe signi cant di erences during these other windows. The
results are also robust to dropping any particular major battle one by one (Table A.10) or
to adding inconclusive battle events (as either victories or defeats) (Table A.11).
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Figure 6: Rente price changes (in francs) with news arrivals of war and peace events.

(a) Peace events (b) War events

Column (a) shows price responses in Paris, Bordeaux and Lyon to the two main peace events (the Armistice and the declaration of peace terms),
with larger responses outside of Paris. Column (b) shows responses to two major war events (the surrender of 179K professional troops at Metz and
the victory of citizen levees at Coulmiers), with larger responses in Paris. The Prussians allowed news of Metz's fall to leak into Paris, though it

was o cially denied for several days. The Parisian government learned of Coulmiers by carrier pigeon and siege runner on 14 Nov 1870, and it was

publicly announced on 15 Nov 1870.
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Table 3: Two day Rente returns for major war and peace events

Days for news to arrive Two-day returns toRentes in %
Positive  First rumor Con rmation First rumor Con rmation
Date news? Paris Lyon Bord Paris Lyon Bord Paris Lyon Bord Paris Lyon Bord
War events
Chevilly 1870-09-30 No 2 4 2 -2.33 -0.79 1.83
Bellevue 1870-10-07 No 11 2 1 0.45 0.00 -0.89
First battle of Oreans 1870-10-11 No 0 1 4 3 3 -1.79 -0.9@.90 0.45 -0.45
Metz 1870-10-27 No 1 4 4 5-3.42 -0.47 045 1.90
Le Bourget 1870-10-30 No 1 6 5 -0.47 5.38 3.76
Coulmiers 1870-11-09 Yes 6 3 3 0.88 -0.89 0.83
Beaune-la-Rolande 1870-11-28 No 19 4 2 -0.81 3.26 0.00
Loigny 1870-12-02 No 2 5 5 5 -0.54 -1.43 -2.27 -1.08
Villiers 1870-12-03 No 3 2 2 -0.89 -0.54 -1.33
Beaugency 1870-12-10 No 7 -1 0 11 4 40.81 0.46 -0.910.00 0.00 0.91
Le Mans 1871-01-12 No 9 2 1 -0.92 -0.47 -2.14
Buzenval 1871-01-19 No 3 3 3 -1.48 0.38 -0.28
Average (signed) 211 0.62 091 0.84 -0.56 -0.11
Peace events
Armistice 1871-01-28 Yes 1 2 3 -0.56.51 4.27
Treaty of Versailles 1871-02-26  No 2 3 4 -0.643.43 -4.75
Average (signed) 0.05 4.47 451

This table shows two-day returns in the three markets after reported war and peace events. Returns are calculated as: Igg) log(p: 2), for
news printed on dayt. Since news arrived on di erent days to each market, they do not necessarily correspond to the same calendar date. In
bold, the events for which our hypothesis holds: stronger negative (positive) responses to French defeats (victories) in Paris, and a stronger
response to both the Armistice and Peace treaty outside Paris. To calculate the averages, we multiply the returns to defeats and the negative
peace event by -1. More events, including minor and inconclusive battles, are listed in Table A.11 in Appendix Section A.6.
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Table 4: Price response di erences by event type

Di erences in two-day returns to Rentes in pp Average
abs return,
Paris v rest of France Paris v Lyon Paris v Bordeaux N in pp
Major battles 1.183 1.408 0.959 12 1.148
(0.481) (0.550) (0.525)
p-values [0.032] [0.027] [0.095]
Major battles 1.382 1.603 1.160 12 1.166
(with rumor reports) (0.602) (0.627) (0.668)
p-values [0.042] [0.027] [0.110]
Major + minor battles 1.270 1.518 1.023 14 1.123
(0.417) (0.486) (0.449)
p-values [0.009] [0.008] [0.040]
Major + minor battles 1.441 1.686 1.195 14 1.143
(with rumor reports) (0.517) (0.548) (0.570)
p-values [0.015] [0.009] [0.056]
Major + minor + 1.123 1.417 0.829 17 1.084
inconclusive (as defeats) (0.416) (0.473) (0.433)
p-values [0.016] [0.009] [0.074]
Major + minor + 0.969 1.083 0.856 17 1.084
inconclusive (as victories) (0.440) (0.525) (0.430)
p-values [0.043] [0.056] [0.064]

This table shows that di erences in responses to reports of war events between Paris and the outside are statistically
signi cant. Each coe cient represents a one-sample t-test. We compute returns as: R = log(p;) log(p; 2), for news
printed on day t. We set up di erences asRparis Routside for victories and Rgytside Rparis for defeats, so positive
coe cients con rm the model's predictions. To facilitate interpretation, the last column reports the average absolute
returns for events of each class across the three cities.
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4.5 Which nancial market correctly priced the terms of peace?

The muted response in Paris to the details of the Versailles treaty suggests that beliefs in
Paris ended up being more \correct". We further explore this in Figure 7. The Figure shows
daily Rente price frequencies for January (the last month of the war, during which, as we
describe below, food prices in Paris appear to already show anticipation of an Armistice),
February (the month of negotiations, as it starts with the Armistice and it ends with the
Peace treaty), and March 1871. The gure is consistent with Parisians more accurately
pricing the terms of the Peace treaty into their valuations of theRente During January
and February, the average Parisian markeRente price already closely predicts post-treaty
prices. The average di erence between Parisian January and March prices is 0.10 francs
(p-value = 0.50), and the di erence between Parisian February and March prices is 0.08
francs (p-value = 0.54). Outside Paris, in contrast, investors rst greatly undervalued the
Rente (the average di erence between January and March outside prices was -1.41 francs,
p-value = 0.00), and then greatly overvalued it relative to its post-treaty price (the average
di erence between February and March outside prices was 1.03 francs, p-value = 0.00).

Figure 7: Rente price frequencies in Paris and outside right before, during, and right after
the peace negotiations

This gure shows Rente price frequencies in Paris and outside for January, February, and March 1871.
Therefore, it includes the month of peace negotiations (February) and the months before and after. It shows
that Parisians more accurately priced the costs of peace. Outside investors, on the other hand, experienced
high volatility, undervaluing the Rente before the end of the war, and overvaluing it during peace negotiations,
relative to its post-treaty price.
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5 Alternative Explanations

In this section, we evaluate the merits of a series of natural potential alternative explanations
for our results. We rst consider whether price di erences inside and outside Paris were
driven by di erential information sets induced by the Siege. In particular, we use detailed
data on information ows to provide evidence that prices did not converge even on days
when the di erent markets received news from one another. On the contrary, Paris and
the rest of Franceagree to disagreeabout the Rente price. Second, we consider whether
di erent discount ratesor hedging demandsn each market could explain the observed price
di erences. In particular, we provide evidence that other liquid cross-listed assets do not
exhibit the same price di erences, and that food prices in Paris do not co-move with price
di erences in the Rente Finally, we consider explanations related to di erentialpreferences
for holding the Rente We nd that none of these alternative explanations can explain our
empirical results.

5.1 Dierent information sets?

Given that the means of communication during the Siege and the peace negotiations were
relatively unreliable and slow, a natural question is whether the dierence in prices we
observe may be explained by investors having di erent information sets. We provide three
pieces of evidence against this alternative explanation.

First, rather than being ignorant, contemporary observers in Paris and elsewhere had
full knowledge that their prices were systematically di erent. In Bordeaux, Parisian (and
Lyonnais) prices were printed often (see below). Those within the Parisian siege cordon
were also well-aware of the persistent di erences that had emerg&dYet, there nonetheless
remained large and persistent price di erences.

Second, the price di erences were even more stable and, if anything, larger during the
period of peace negotiationslespite more regular information ows. After the Armistice,
telegraph service was still not restored, and mail remained slow and unreliable due to the
accumulated backlog and continued Prussian restrictior§. However, the Prussians allowed
people to leave and enter the city. Figure 5 above shows that between the Armistice and

3"For example, after the Armistice, a nancial analyst noted how much higher the prices were outside:
\ The departmental stock exchanges have, moreover, been sending us, for two days, prices signi cantly higher
than those quoted here.". (Le Temps February 15, 1871). See also the Parisian newspapeke Figaro, on
November 19, 1870: the French Rente was: In Lyon, at 50 francs; In Bordeaux, at 51 francs; In Paris, at
53 fr." In London, a Times nancial analyst also noted the di erence: \ It is worth noting that during the
time Paris was [surrounded], prices ruled higher than those in the principal provincial bourses... But since
the capitulation the Bordeaux prices have been better that those of Paris..( The Times, February 15, 1871).
38Le Figaro: 1871-01-31, p. 4; 1871-02-07, p. 4; 1871-02-13, p.4; 1871-02-18, p.5, among others.
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the announcement of the peace term&a Gironde printed more recent (and more frequent)
Paris prices, but the price di erences increased.

Third, we use the universe of balloon departures and pigeon arrivals, as well as the
timing of news reports in each market, to show that information ows between Paris and
the other markets do not signi cantly drive prices closer to each other. The BordealRente
prices do not converge to those of Paris when Parisid&ente prices are printed in their local
newspaper,La Gironde. In turn, Paris Rente prices do not converge to outside prices when
news from the outside is printed irLe Figaro. Further, Bordeaux and Paris do not experience
abnormal returns on days with incoming news from either balloon or pigeon arrivals or news
reported in the papers.

Lack of convergence: We rst measure the Bordeaux market response to printed prices
from Paris. Before the Siege, the Bordeaux newspapka Gironde printed daily prices of

the most liquid securities in the Paris and Bordeaux markets. During the war, Paris prices
were printed less regularly: 32 times during the Siege and 18 times during the negotiations.
The longest spell without printed prices was 14 days during the Siege and 6 days during the
negotiations (see Table 1). As before, we focus on two-day changes in prices. We calculate
the change in the price di erence each time a price from Paris was reported:

price di erence t = thB pgrint;t J J ptB 2 pgrint;t j; (10)

where p denotes theRente price, the superscriptsP and B denote Paris and Bordeaux,
and the subscriptprint;t denotes that the Paris price wagrinted in Bordeaux on dayt.

The rst term captures the di erence after the price was reported, and the second term the

di erence before. Thus, if the price in Bordeaux converged to the reported Paris price after
receiving news, the change in price di erence should be negative since the prices would be
moving closer to each other.

Table 5, Panel (a) shows that the average Bordeaux price di erenceduring the Siege
and the peace negotiations equals -0.026 francs { a very small convergence e ect in compar-
ison with a mean absolute di erence of 1.439 francs (p-value: 0.772).

Next we measure the Paris market response to oustide news. Unlike Bordeaux, the
major newspapers in Paris did not systematically report outside prices for tHeente (likely
re ecting the fact that Rente price discovery tended to happen in its thickest market: Paris
itself). Instead, we collected every piece of news from outside the Siege cordon printed in
Le Figaro during the Siege and the peace negotiations (see Appendix Section A.9.4). We
classify aday with newsas one in which events outside the Siege cordon reported by
Figaro were more recent than any event reported before. We nd 54 such days with news.
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We then measure the Paris market response to the incoming news. In particular, we test
whether prices converge to the external price (i.e. the average of Lyon and Bordeaux). We
perform the same test as above.

Panel (b) shows that the average price di erence in Paris in response to outside news
is small: -0.113 francs compared to a mean absolute dierence of 1.154 francs (p-value:
0.134). During the Siege, there is virtually no convergence on the 40 days with news (p-
value: 0.689). We do detect meaningful (but still far from complete) convergence during the
peace negotiations: on average, the Paris price moves closer by 19.56% of the mean absolute
di erence on the 14 days with outside news (p-value: 0.022).

Table 5: Lack of price convergence after incoming information in Paris and Bordeaux

Panel (a) Panel (b)
Bordeaux prices after Paris prices after
receiving the Paris price receiving news from outside
Siege Peace All | Siege Peace All
negotiations negotiations

price di erence -0.105 0.114 -0.026 | -0.035 -0.336 -0.113

(0.121) (0.120) (0.089) (0.087) (0.129) (0.074)
p-values [0.393] [0.355] [0.772] [0.689] [0.022] [0.134]
Lower bound 95% CI  -0.351 -0.139 -0.205-0.211 -0.615 -0.262
Mean absolute 0.977 2.261 1.439 0.957 1.716 1.154
price di erence
price di erence -10.72% 5.04% -1.81%| -3.65% -19.56% -9.79%
as % of abs price di
Observations 32 18 50 40 14 54
Median delay 6 days 4 days 5 days 4 days 3 days 4 days

This table shows the absence of signi cant price convergence after incoming news. In Panel (a), we
study whether the price di erence between Bordeaux and Paris decreased after the Bordeaux newspaper
La Gironde printed Paris prices. In Panel (b), we study whether the price di erence between markets
inside and outside Paris decreased after the Parisian newspapée Figaro printed news from the outside.
Reported standard errors come from a t-test on whether the price changes in the sample are equal to zero.
We also report the lower bound of the 95% CI (an upper bound for convergence).

Lack of abnormal returns on days with incoming information: Table 6 tests whether
incoming information generatedabnormal returns on the Rente In Panel (a), we look at
Bordeaux and compare days when the PariRente price was printed in La Gironde, or
when a balloon with Paris mail landed, with days without news. We again calculate two-
day returns. We take the absolute value because we are interested in overall movements,
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without expectation of direction3® We account for the fact that information ows were not
necessarily uniform during the Siege by adding week xed e ecfS. Panel (a) shows no
evidence of abnormally large absolute returns in Bordeaux when news from Paris arrived.
Panel (b) shows the same results for Paris, now considering whether the ParislanFigaro
reported a pigeon arrival on that day or printed news from outside the Siege cordon. Again,
there is no evidence of abnormally large returrfs.

Table 6: Incoming information and abnormal returns in Paris and Bordeaux

Absolute value of two-dayRente
returns, in percentage points
Panel (a): Bordeaux  Panel (b): Paris

, 1) 2) 3) 4)

Balloon landing 0.016

(0.189)
p-values [0.933]
Paris prices printed 0.166
in Bordeaux (0.209)
p-values [0.429]
Pigeon arrival 0.020
in Paris (0.209)
p-values [0.923]
Outside news 0.203
printed in Paris (0.172)
p-values [0.242]
Fixed e ects Week Week Week Week
Mean DV 0.937 1.000 1.003 0.954
Observations 133 164 133 164
Sample Siege  Siege and Siege  Siege and

negotiations negotiations

This table shows the relationship between incoming information and abnor-
mal returns in Paris and Bordeaux. The dependent variable is the absolute
value of the two-day Rente return in Paris/Bordeaux: jlog(p;) log(p: 2)j-
The independent variables are dummies that equal one if: (i) reports of a bal-
loon landing reached Bordeaux, (ii)La Gironde printed Paris prices, (i) Le
Figaro reported a pigeon arrival, or (iv) Le Figaro printed recent news from
the outside. For more speci cations, see Table A.13 in Appendix Section A.7.

39Therefore, returns on dayt are calculated asjlog(p;) log(p: 2)j, where p; is the Paris or Bordeaux
price on dayt.

4OFor example, the early days of the Siege were a period of high price volatility, but there were no pigeon
arrivals because the service had not yet been established.

“LIn Appendix Section A.7, we show that the results in Table 6 are robust to using an alternative coding
of pigeon arrivals documented by a historian (Hayhurst, 1970) instead olLe Figaro, and to use the number
of external news reports featured bylLe Figaro instead of an indicator variable (Table A.13).
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Bordeaux prices responding to Lyon: In contrast to ows across the Siege cordon,
we nd a dierent pattern when information owed betweenthe outside exchanges. Fig-
ure A.5 in Appendix Section A.4.2 documents that price di erences between Bordeaux and
Lyon were generally smaller and more transitory than those between Paris and the outside
exchanges. Table A.12 in Appendix Section A.7 shows that the price dierence between
Bordeaux and Lyon did fall when Lyon prices were printed in Bordeaux. During the Siege,
price di erence , in Bordeaux was more than 22% of the mean price di erence with Lyon (p-
value: 0.050). Further, Table A.13 shows that absolute price changes in Bordeaux were sub-
stantially higher during the Siege when Lyon prices were printed (p-value: 0.090). Together,
these results suggest that unlike the persistent price di erences with Paris, the smaller and
more transitory price di erences between the two external exchanges of Lyon and Bordeaux
may have indeed re ected temporary di erences in information sets. The di erent responses
in Bordeaux to news from Paris or Lyon are consistent with our interpretation that Paris
and the outside exchanges ended up agreeing to disagree, while among the outside exchanges
a consensus existed about the e ect of the war dRente prices.

5.2 Dierent discount rates or hedging demands?

Alternatively, it is possible that investors in Paris and the rest of France had di erent de-
mands for theRente Liquidity needs may have been di erent during the Siege, particularly

as food in Paris became scarce and individuals focused on the needs of the present. Further,
money could not move freely between Paris and the rest of France in this period. These
two factors could have a ected the price of traded securities through di erent e ective dis-
count rates. Relatedly, there may have been di erences in the demand for liquid assets as a
hedge against risks to physical property inside and outside Paris, perhaps in anticipation of
Prussian bombardment or civil unrest within Paris.

Cross-listed nancial assets:  If these factors explain our ndings, we would expect that
price di erences in other liquid cross-listed assets, which should be sensitive to the same
factors, are similar to those of the 3%Rente For example, if Paris investors had a high
discount rate at a given point, we would expect that this a ected all securities, not just the
Rente Table A.14 in Appendix Section A.8 lists twelve other assets traded in both Paris and
Bordeaux or Lyon. We pick the seven most liquid ones for which there were at least 38 days
with prices reported both in and outside of Paris (out of a total of 140). The average number
of days with concurrent prices is 73 (for theRente this number is 133). This includes ve
French securities (predominantly railroads) and two foreign ones, consisting of two bonds
and ve stocks.
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Figure 8 shows that price di erences in these other securities do not line up with price
di erences in the Rente The gure divides the distribution of Rente price di erences into
deciles. Each decile represents around 13 trading days whieante price di erences were
in a given range. Deciles are sorted from negative to positive ranges. For each of those
deciles, the gure presents boxplots and the 5th and 95th percentiles of the price di erences
of the other seven securities on the same trading days (if they were traded). There are 93.1
observations per decile on averadé. Results indicate that there is no systematic relation
between price di erences: on average, they are around zero for each of the deciles. This
suggests that di erent discount rates or hedging demands, which should be common to all
securities, do not drive our results.

Figure 8: Price di erences of other liquid assets do not match thRente

This graph shows that the price dierences between Paris and the rest of France for theRente are not
correlated with price di erences for other assets. We take the seven most liquid cross-listed assets (see Table
A.14 in Appendix Section A.8) and compute the di erences between the Paris and the average Bordeaux and
Lyon prices (normalized as a percentage of the rst available price in the sample). We classify each asset-date
into one of ten groups corresponding to the di erence in theRente that date (for ease of comparison, we also
normalize the Rente prices). We plot the distribution for each group, depicting the 5th, 25th, 50th, 75th,
and 95th percentiles in this graph.

Staple and luxury food prices in besieged Paris : Another approach is to consider
food prices directly. With Paris under Siege, the availability of food was a main concern,
including both staples like butter, potatoes and eggs, and luxuries like rabbits and fowl. The

42To deal with non-synchronicity, we use the last reported price for an asset up to three days. Results are
largely unchanged if we use current prices only, or use last reported prices for longer periods.
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prices of many of these items rostenfold during the course of the Siege (Figure 9). If the
Rente price di erences we document are explained by di erent liquidity needs, we would
expect them to co-move with the dramatic rises in Parisian food prices. Figure 9 and Table
A.15 in Appendix Section A.8 show that this is not case: food prices in Paris were higher
(not lower) during periods when theRente traded at relatively high prices*®

5.3 Patriotic fervor and di erent preferences?

Finally, it is possible that the patterns we observe stem from di erent innatgreferencesfor
holding Rentesin and outside Paris (as in Hong and Kacperczyk (2009)). To the degree that
such preferences were stable over time, this cannot explain our results because we see price
di erences switching signs in a large and persistent way. Alternatively, during the Siege,
Parisians may have invested in thdRente to signal patriotic fervor or to in uence policy in
favor of continuing the war, pushing up theRente price. If they then (massively) divested
after the Armistice, this might explain the switching signs. This alternative involves a similar
type of di ering political beliefs in and outside Paris. However, it appears unlikely. First,
the Rente was the most liquid asset in continental Europe. This alternative would require
individuals to bear potentially very high costs for a public aim, knowing that other Parisians
would have incentives to prot by trading against them. Second, there was no concerted
attempt by the French government to use patriotic appeals to push up th&ente price in
Paris { instead, they issued nevsterling-denominated debt inLondon.** Finally, Section 4.5
shows that the basic timing ofRente price convergence is inconsistent with this alternative:
Parisian prices converged towards their post-treaty prices weeksforethe Armistice, rather
than thereafter.

6 Discussion

To the best of our knowledge, this is the rst paper to show that persistent di erences in
equilibrium prices can arise due to di erences in political beliefs, even in thick nancial
markets.

43Food prices in Figure 9 do tell us something about beliefs about the war in Paris. In anticipation of the
armistice, hoarders started to release their supplies and food prices started to decrease around mid-January
(Sheppard (1874), pg. 229). Around the same timeRente prices decreased in Paris, with prices converging
towards their ultimate post-treaty levels (see Section 4.5.) These patterns are consistent with Parisian
pessimism about the peace terms in light of the relative absence of battle eld successes (Corollary 3).
44Existing literature on U.S. bond drives during WWI suggests that such attempts would have had little
e ect on prices (Kang and Rocko , 2015).
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Figure 9: Rente price di erences do not correlate with the dramatic food price rises for
staples and luxuries in Paris during the Siege

Prices rose close to tenfold for both food staples (top) and luxuries (below) in Paris. HoweveiRRente price
di erences do not correlate strongly with these food price rises in Paris, whether it be staples (butter:
=0:277, potatoes: 0:135, eggs: 23) luxuries in besieged Paris (rabbit: = 0:073, fowl: 0355) or the
introduction of unusual (cats) and extra rare meats (e.g. zoo elephant trunk). See Appendix Section A.8 for

statistical tests.
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With increasing political polarization and the emergence of echo chambers in news pro-
vision and social interactions (e.g., Flaxman et al. (2016); Gentzkow and Shapiro (2010)),
market prices have the potential to provide much-needed non-partisan signals of the e ects
of political decisions on the economy. For example, when the French declared war on Prus-
sia, there was much support, both on the street and among political elites. Nevertheless,
the price of the FrenchRente plummeted, consistent with the smart money providing a
corrective to \war fever'. 4

However, our paper also points to the limitations of this idea. Our results suggest that
while Paris and other markets were separated by the Siege, the marginal trader began to see
war news through the political lens of those around them. For example, traders in Bordeaux
could read Parisian prices printed in their newspapers, but ignored those in favor of their
own political beliefs. This can limit the informational relevance of nancial markets for
important political events, especially in a world of increasing market segmentation.
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A.1 Formal Proofs

Proof of Lemma 1. If ; =1, it directly follows from Eqn. (5) that ; = 1. Further, Eqn.
(5) indicates that ; > 1 if

PrVv >
to

Therefore, ; > 1 andPr}’ > 1=2 guarantee that ; > 1. O

Proof of Lemma 2. The derivative and cross-derivative are given by

i w 1 w
—gi = Pry (@ Pry) (11)
@'  _ !

As long asPr}’ > 1=(1+ ?), @;=@; > 0. Given that Pr} > 1=2, this holds for the
smallest possible value of; = 1 and therefore for all ;. O

Proof of Proposition 1. Equation (6) follows directly from iterating forward Egns. (1) and
(2). O

Proof of Proposition 2. This follows directly from market clearing. At the equilibrium price
an equal weight of investors should be willing to sell or buy the security. If markets are
integrated, this should hold globally. Otherwise, this will hold locally. H

Proof of Corollary 1 . We rst transform the valuation expressions, adding a constant:

pl,\{v = \/I\{V + 1 1
from where we can write
IY¥ | 1 J | We b
—_ = —_—— . 13
‘OJ‘?{ i1 I J (13)
Suppose | > ;. Then | > ; (Lemma2)and1 3>1 . That means that there

exists someW; L) < Oatwhich®¥ =9y ForanyW, L.> (W, L, ,9%> by
The statement that di erences in valuations while at war increase ifPry" follows directly
from Lemma 2 which indicates that is more sensitive to for larger values ofPr}". O

Proof of Corollary 2. This follows directly from Eqgns. (2) and (4). Formally,

Wt Lt
_I < 1

<

<
S
(&N



After the end of hostilities, valuations are given by

Wi Lt

1

th =

If Ly > Wy, this expression is decreasing in.
]

Proof of Corollary 3. This follows directly from Proposition 1. Formally, the return to news
about an Armistice (end of hostilities; realization ofW; L;) is given by:

1

Vh, VW= ;
W T 1 Ha ) !

(14)

The rst element is positive: the Armistice means that further costs of war are avoided. As
long as > 1 (the expected payo from a win is larger than 1= ), the second element
is negative. This element captures the lost bene ts of war, which, in expectation, should
lead to more wins than losses as long as 1. This second element is increasing in and
therefore in . O

Proof of Corollary 4 . The change in valuation after a win, conditional on remaining in war,
is given by:

Viiwe VY= (15)

-3 a)g) )@

Parts A and B are both strictly increasing in  and therefore in . Part C is increasing in

if Wy L. Therefore, there exists someN; L;) < Oatwhich@ V};jw; V" =@ =0.

ForanyW; L;> (W L;) ,@V¥jw VY =@ >0. Results for losses are symmetric.
O



A.2 War and Default in the Nineteenth Century

In this paper, we show that after four months of persistent price di erences between Paris
and the rest of France, prices mostly converged when the peace terms were announced.
We argue that peace conditions (and, in particular, the size of the indemnity) were a key
source of disagreement. The sheer size of the indemnity supports this view: the payment
was equivalent to 25% of French GDP, and Devereux and Smith (2007) called the biggest
transfer in history."

The most famous case of defeat, reparations, and default is Germany after World War
|. However, this example was unavailable to contemporaries. Table A.1 lists the cases of
European defaults between 1800 and 1870 in Reinhart and Rogo (2009) dataset. With
the exception of Greece, Portugal, and Spain, they are all associated with international
wars. Most of them date to the Napoleonic wars. There are two relevant and more recent
examples. Prussia defaulted on its debt in 1850 following its defeat in the First Schleswig
War. The Peace of Prague stipulated that Prussia had to pay reparations worth 20 million
thalers. Austria defaulted on its debt in 1868 following its defeat in the Austro-Prussian War.
Austria suspended debt amortization, wrote down its debt by 5%, and further imposed a
permanent tax on coupon payments of 16% (Dinger 1870, p. 89). Not listed by Reinhart
and Rogo (2009) is Italy in 1868, which was facing nancial di culties after a war with
Austria in 1866 (Houghton 1889). In response, it introduced a permanent tax of 8.8% on
coupon payments, which constitutes default (Dinger 1870, p. 122).

In sum, it must have been well known to investors at the time that military defeat could
lead to problems with debt repayment and subsequent write-downs on sovereign bonds, even
by relatively developed countries.



Table A.1: List of European default episodes between 1800 and 1870

Country  Start End

International war?

Austria 1802
Netherlands 1802
Germany 1807
France 1812
Germany 1812
Sweden 1812
Spain 1820
Spain 1824
Greece 1826
Portugal 1828
Portugal 1837
Spain 1837
Russia 1839
German?/ 1850
Portuga 1850
Austria 1868
Italy 1868

1814
1807
1812
1814
1812
1820
1834
1874
1828
1841
1867
1839
1850
1856
1870

1816 Napoleonic Wars

Napoleonic Wars
Napoleonic Wars
Napoleonic Wars
Napoleonic Wars
Napoleonic Wars

Defeat in the First Schleswig War

Defeat in the Austro-Prussian War
Financial di culties after War with Austria

This table lists every episode of sovereign default by a European nation between 1800 and
1870 in the Reinhart and Rogo (2009) dataset. Italy 1868 comes from Dinger (1870).



A.3 Quantifying Arbitrage
A.3.1 Was there arbitrage? Evidence from pigeon messages

To study the prevalence of arbitrage, we take advantage of the fact that pigeon messages
were photographed and their text is known today (Hayhurst, 1970). We look for messages
that may include either trading instructions or con rmations after digitizing the messages
included in a published collection of messagés. We searched the messages for seventeen
words that were likely to be included in trading messagée$. Out of a total of 29,903 digitized
messages, we found 902 that included one of our keywords. We read those 902 messages and
found that only 22 were trade instructions or con rmations® Of those 22 messages, 14
concerned French government bonds. Figure A.2 reproduces those 22 messages.

We only found 10 messages that both concerned French government bonds and were
speci ¢ enough as to allow us to evaluate the pro tability of trades’® The trading prots
were modest: only half of them had a positive return, with an average return of 0.13%.

We cannot rule out trading messages that were cryptic enough to hide from our analysis.
After all, investors had an incentive to keep their trades secret. However, it is clear that
trading was not a common topic and that arbitrage attempts were rare. The word cloud of
private messages in Figure A.1 shows that messages were chie y concerned with reassuring
family or inquiring about the health of loved ones.

46Recueil des depéches ekgraphiques reproduites par la photographie et adresses a Paris au moyen
de pigeons voyageurs pendant l'investissement de la capitalavailable at https://gallica.bnf.fr/ark:
/12148/bpt6k5499951n.textelmage .

4’The seventeen words areaction, obligations, inerét, marcte, echange, vend, impot, paiement, banque,
o re, credit, Rothschild, compagnie, rente, achet, terme et comptant In English: stock, obligation, interest,
market, exchange, sell, tax, payment, bank, o er, credit, Rothschild, company, rente, buy, term, and spot.

48A typical example of a message that we did not classify as speculative trading was:send news olivier
take care of your cash if you need money could sell part of the loan annuitiegour translation).

49Two examples of speci ¢ trading instructions/con rmations were: \ buy rents with all available funds,
and \just bought an annuity to the value of fty thousand francs at fty-three and three-quarters'.
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Figure A.1: Word Clouds of Pigeon Correspondence

(a) Private messages (b) Public messages

These two word clouds feature the most common words in private (panel a) and public (panel b) correspondence during the Siege. All the private
messages were sent by carrier pigeons. Notice that private communications by carrier pigeon chie y concerned reassuring family or inquiring about
the health of loved ones bien [N=14733], sante [N=4580]), acknowledging receipt of previous messages (e.gecu, recevons lettre(s)) and other
basic questions. Thoughargent (money) appears 1134 timesRente only appears 28 times in the private corpus. TheRente was not mentioned in
government-to-government Pigeon communications during the Siege.



Table A.2: All messages with identi ed arbitrage orders or reports
(out of 29,903)

From a total of 29,903 messages, we selected the 902 that contained one of our keywords. This table shows
every message with trading instructions or reports we were able to nd among those 902. The rst ten
concern the Rente and have enough information so we could calculate returns. The next four concern the
Rente, but we could not compute the trade. The last eight do not concern theRente.



A.3.2 Arbitrage pro ts { simulation exercises

In this section, we ask why price di erences were not arbitraged away despite being known
both in and outside Paris. To answer this question, we analyze the potential prots and
risks from trades that try to exploit the price di erences. We simulate two realistic trading
strategies: that of a trader residing in Paris who receives Bordeaux prices via pigeon and
sends trading orders via balloon, and that of a trader residing in Bordeaux who reads Paris
prices in the local newspaper and sends trading orders via pigeon.

Simulation of the trading strategy from Bordeaux:

1. We randomly draw one of the 38 Paris prices printed in the Bordeaux newspapex
Gironde. This price isn; days old.

2. If Pricepais Pricegog > t, the trader buys Rentesin Bordeaux and sends a pigeon
message to Paris ordering to sell an equal amount of bonds there.

3. If Pricegorg  Pricepais >t, the trader sellsRentesin Bordeaux and sends a pigeon
message to Paris ordering to buy an equal amount of bonds there.

4. We randomly draw a pigeon travel time to capture uncertainty in how long it would
take for a trading order to arrive, equal ton, days.

5. To capture the ex-ante uncertainty associated wittRente price movements in Paris
during the (entire) trading strategy, we draw historical returns from a random period
of ny + n, days, assuming traders form beliefs from the past.

To summarize, the trader faces three sources of uncertainty: (i) what happened to the Paris
price between news was sent and received (ower days), (i) how long would it take the
trading orders to reach Paris (, days), (iii) and the Rente return over the n; + n, days of
the full trading strategy.

We repeat this procedure 10,000 times and then calculate the average return and its
standard deviation to calculate the Sharpe ratio ak (return )=sdreturn), as a risk-adjusted
measure of the trading strategy's performance.

Simulation of the trading strategy from Paris:

1. We randomly draw one of the 41 pigeon arrivals in Paris assume that they contained
Bordeaux prices. This price im§ days old.

2. If Pricepais Pricegog >t, the trader sellsRentesin Paris and sends a message via
balloon to Bordeaux ordering to sell an equal amount of bonds there.

9



3. If Pricegorg  Pricepais > t, the investor buys Rentes in Paris and sends a pigeon
message to Bordeaux ordering to buy an equal amount of bonds there.

4. We randomly draw a balloon travel time to capture uncertainty in how long it would
take for the trading order to arrive equal ton$ days.

5. To capture the ex-ante uncertainty associated witliRente price movements, we draw
historical returns for a random period ofn? + n3 days.

Investors in Paris face the same three sources of uncertainty as investors in Bordeaux. We
run the same type of simulations to get a similar Sharpe ratio.

Table A.3 reports the results from our simulation exercise. Taking all possible trades,
traders in Bordeaux and Paris get Sharpe ratios of 0.471 and 0.848, respectively. For com-
parison, today's traders in the city of London (in much more comfortable circumstances) get
a Sharpe ratio of 0.7 on average, and experienced traders get 1.02 (Coates and Page, 2009).
In our simulations, it seems safer to trade from Paris than from Bordeaux since balloons were
more reliable than pigeons. Sharpe ratios are obviously higher if investors only trade when
price di erences are su ciently high, 1.066 and 1.368 from Bordeaux and Paris, respectively,
but naturally there are also fewer opportunities.

These numbers do not take into account transaction costs (such as brokerage or pigeon
fees). Moreover, they assume that traders had a complete understanding of the newly set up
pigeon and balloon systems (including expected travel times) from the start, which is unlikely.
Further, it assumes complete faith in the novel and untested miniaturization technology that
was used to facilitate the transmission of private messages. Lastly, even if traders could send
orders, they would have faced similar di culties in obtaining con rmations, making it harder
to implement future arbitrage strategies (an extra source of uncertainty not modeled here).

In summary, our simulations show that risk-free arbitrage was not possible, and traders
would have had to take considerable risk to make a prot out of the prevailing price dif-
ferences. It is, of course, possible that inter-city trades made the price di erences smaller.
However, given the low Sharpe ratios at the prevailing price di erences, it was simply not
worth it to push prices closer together.
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Table A.3: Simulation of a trading strategy that exploits price di erences

Min price di From Bordeaux From Paris

to make a trade| Sharpe Number of days Sharpe Number of days
(in francs) | ratio with trades ratio with trades

0| 0.471 38 0.848 41

0.25| 0.599 31 1.057 35

0.5| 0.685 27 1.111 34

0.75| 0.991 20 1.240 30

1| 1.066 19 1.368 24

This table shows the results of a simulation of an arbitrage strategy. For example, if a
Parisian investor receives news of lower prices in Bordeaux, she can sell rentes in Paris
and send a balloon message to Bordeaux to buy rentes there. The simulation randomly
draws news from the outside (either a pigeon in Paris or a Paris price printed in
Bordeaux, n; days old), a travel time for the trading order (n, days), and returns from

a random ny + n, day period, for 10,000 iterations. We then compute the Sharpe ratio
as E(return )=sd(return ). If investors only make trades for bigger price di erences,
Sharpe ratios are higher, but they also have fewer opportunities to make trades.

11



A.4 The Rente

In this section, we provide more information about who owned the FrendRente We also
provide various ways to visualize the price di erences in and outside Paris.

A.4.1 Rente ownership

Table A.4 provides more information about who held thérente using Piketty et al. (2014)'s
data on estates of Parisians who died in 1872. In sum, even though tfRente was relatively
widely held in Paris (10% ofall Parisians owned it), the richest 5 or 10% of people owned
the vast majority.

Table A.4: The ownership of the FrenciRente and other assets

French Equity Real Estate  Foreign French

gov bonds gov bonds priv bonds
% of Parisians who 10 10 5 3 8

owned...

% of Parisians with positive 37 36 17 10 29
wealth who owned...

... as % of 12 17 34 3.1 10
total wealth

% of ... owned 84 88 92 88 85
by richest 5%

% of ... owned 95 97 99 97 96
by richest 10%

% of ... owned 41 38 44 31 45
by women

This table reports basic descriptive statistics about FrenchRente and other assets. It uses a strati ed sample
of wills of people who died in 1872. For example, the rst row gives information about the % Parisians who
owned French government bonds, equities, real estate, etc. Data source: Piketty et al. (2014).

A.4.2 Price di erences

Next, we provide various ways to quantify or visualize the price di erences between di er-
ent markets. Table A.5 presents several metrics for the price di erences, for example, as a
percentage of GDP and as a percentage of the pre-war spread over British consols. As a
robustness check on Table 2, Table A.6 reports one-sample t-tests (comparing price di er-
ences to zero instead of comparing two price distributions). Figures A.2 to A.5 depict the
price di erences in di erent ways. In particular, Figures A.2 and A.3 encompass longer time
spans of ten and two years, respectively. Figure A.4 includes the peace and war events we
use in Section 4.4. Lastly, Figure A.5 graphs Lyon and Bordeaux prices separately instead
of averaging them.
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Table A.5: Four ways to quantify the price di erences
Price di erences between Paris and the rest of France

Entire Siege Second half of the Siege Peace negotiations

As a % of price 0.92% 1.77% -2.63%
As a % of GDP 0.30% 0.58% -0.85%
As a % of the pre-war spread -6.26% -12.01% 17.14%

over British consols

This table shows three ways to quantify the price di erences between the rest of France and Paris (always
as Paris minus the rest of France). First, as a percentage of the price. Second, as a percentage of GDP, we
calculate that the French debt-to-GDP ratio in 1870 was 59.63% (Source for debt: Annuaire Statistique de
la France 1966, source for GDP: levy-Leboyer and Bourguignon (1990)). Third, the dierence in yields as

a percentage of the pre-war spread over British consols. We calculate this spread as the di erence in yields
between French and British debt on June 3¢", 1870 (82.1 bps).

Table A.6: 3% Rente Price Di erences between Paris and Other Markets

Paris - Rest Paris -  Paris - Lyon - Average N
of France Lyon Bordeaux Bordeaux Paris price
Entire Siege 0.511 0.325 0.679 0.326 55.327 110
(0.1112) (0.135) (0.118) (0.135)
p-values [0.000] [0.018] [0.000] [0.017]
as % of price 0.92% 0.58% 1.22% 0.59%
Siege after 0.981 1.137 0.803 -0.328 55.309 64
Coulmiers (0.088) (0.082) (0.119) (0.092)
p-values [0.000] [0.000] [0.000] [0.001]
as % of price 1.77% 2.05% 1.45% -0.59%
Peace -1.430 -1.213 -1.691 -0.436 54.426 23
Negotiations (0.133) (0.108) (0.200) (0.162)
p-values [0.000] [0.000] [0.000] [0.013]
as % of price -2.62% -2.22%  -3.10% -0.80%
Peacetime -0.008 -0.017 -0.005 0.013 67.142 336
(0.013) (0.017) (0.015) (0.019)
p-values [0.528] [0.319] [0.733] [0.478]

as % of price -0.01% -0.02%  -0.00% 0.02%

As a robustness check on Table 2, we report direct one-sample t-tests on daily price di erences.
The table reports the average daily price di erence between Paris, Bordeaux, and Lyon prices,
where Rest of France is calculated as the average between Lyon and Bordeaux. Standard errors
are in parentheses, p-values are in brackets. The last row for each period reports the average
di erence as a percentage of the average Paris price (in the next-to-last column). Since we
report daily di erences, a missing observation for one market implies a missing observation for
the other. Compared to Table 2, this implies marginally smaller sample sizes and marginally
di erent average di erences.
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Figure A.2: Prices of the 3%Rente in Paris, 1865-1875

This graph shows the prices of the 3% FrenchRente in Paris between 1865 and 1876. In blue, bimonthly prices from DFIH. In red, daily prices
collected by us (for 1870 and 1871). Notice (1) the 10% dip in the Frenclirente during the Prussian victory in the Austro-Prussian war in 1866. (2)
the dramatic fall during the Franco-Prussian war, (3) the post-war recovery as France pays o its reparation debts in 1874.
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Figure A.3: Prices of the 3%Rente in Bordeaux, Lyon, and Paris, 1870-1872

This graph shows the prices of the 3% FrenchRente in and outside Paris between 1870-01-01 and 1871-12-31. The outside prices are an average
between Lyon and Bordeaux. The shaded area corresponds to the period we analyze (Figure A.4). The events depicted are, in chronological order:
the Ems telegram (a diplomatic incident), the start of the war (the French declaration of war), three French defeats that happened within three days
(Werth, Spicheren, and Wissembourg), the inconclusive Battle of Gravelotte, the Battle of Sedan (where Napoleon Ill got captured), the declaration

of the Third Republic in Paris (and the accession of the Government of National Defense), the start of the Siege of Paris, the French surrender with
the signature of the Armistice (and end of the Siege), the February elections to the National Assembly, the signature of the Treaty of Versailles (which
was rati ed four days later), and the beginning and end of the Paris Commune.
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Figure A.4: Prices of the 3%Rente in Bordeaux, Lyon, and Paris with major war and peace events

16

This graph shows the prices of the 3% FrencthRente ins and outside Paris between 1870-09-01 and 1871-12-31. Outside prices are an average between
Lyon and Bordeaux. All the events we use in Section 4.4 are depicted here.
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