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Preface

This work unravels the lessons of history to illnate modern puzzles. For
most of human history, people from different looa needed a common currency to
trade. For thousands of years, frequent candidetes assets with an intrinsic value.
The most famous “barbarous relic” was gold, whietved as a means of exchange
until the beginning of the twentieth century. Theation of a new international
financial system in the second half of the twehtegntury elevated the dollar to the
core of international transactions. Since thenneoasts have struggled to
understand how the fiat money (money establishddwyfrom one country can be
accepted by other countries, as well as the berafijoyed by the issuing country. A
particular subset of those benefits came to be knasv‘exorbitant privilege”. This
dissertation explains exorbitant privilege in adigal perspective, by comparing the
benefits enjoyed by the US in the late twentiethtwey to the benefits enjoyed by the
former issuer of the global reserve currency: Brita the period 1870-1914. This
work amalgamates three fields of economic liteetinternational finance, economic
statistics and economic history. Statistics aneraldmental part of the process of
reconstructing the financial environment of theigerin order to assess the
importance of the pound sterling. | introduce a matabase comprising almost the
totality of the financial securities traded at ttendon Stock Exchange. The
methodology to transform the dataset into statistiescribing the British economy is
also novel to the literature.

Chapter 1 introduces the main concepts relatedddogant privilege and a

simple accounting model that formalizes those cptscd he framework helps the



understanding of the international finance literatinat follows and the possible
definitions of exorbitant privilege. Chapter 2 delses the economic environment of
the end of the nineteenth century and beginnirth@twentieth century. It also
delineates the procedures utilized to reach the mesiults presented in chapter 3.
Chapter 4 further analyzes and develops the resutisapter 3 in order to deepen the
insights of the benefits enjoyed by Britain. Chaf@rovides a detailed description
of the data sources in order to facilitate its inseiture research, as well as the

specific procedures used for cleaning and orgagithie data. Chapter 6 concludes.
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Chapter 1: Introduction

This chapter presents the main research questmtharconcepts related to
the analysis of exorbitant privilege. The firstts@t explains the concepts and their
application to the case of Britain between 1870 Hot¥h. The basic concepts are then
translated into a formal accounting framework. Vita help of the accounting
framework, the literature on exorbitant privilegeexplored in order to provide a

benchmark for the results of the next chapters.

Concepts

The main question | wish to answer is whether tKeeldjoyed an exorbitant
privilege when the pound sterling was the mainritagonal currency in the period
1870-1914" In order to answer this question, it is first @esary to define exorbitant
privilege. There is no precise definition in thedature. The concept of exorbitant
privilege was introduced as a way to explain patdccharacteristics of the US of the
late twentieth century. The United States dollax Ib@een the main international
currency since the Second World War and the crneatidghe Bretton Woods
framework. Exorbitant privilege derives from the d&lar’s status as the main

international currency: Over the postwar periodtshas been able to borrow from

! The main international currency is often referreds the global reserve currency. A reserve
currency serves as a store of value in an intemnatienvironment. A currency is selected as the
preferred asset to save for a variety of reasanar(fial sector development, institutions, military
power, economic policies, importance in global ¢raglze of the economy, the lovely weather of a
New Hampshire resort). The asset provides stablen®across states of nature or tiffiee currency
is an instrument to acquire the safe asset, sucdoasreign debt of the reserve countrythe last
quarter of the twentieth century, US Treasury bilkse regarded as the global safe asset and since
they are traded in dollars, their demand transiatesdollar demand.



abroad at low rates and invest abroad at highes i@ terms of yields and returns);
the difference is its “exorbitant privilege.”

Unlike Britain before the First World War, the US8liaed this return
differential to finance a persistent current accaleficit? The main goal of the US
literature was not to explain the origin of exoabit privilege, but rather to take it as
given and to assess how it affects the dynamicssasthinability of the US external
accounts. The notion of exorbitant privilege expéal a particular American
phenomenon: the financing of extraordinary consumnps manifested by the
current account deficit.

This work looks instead at the first age of intéimaal financial integration
and financial account liberalization from 1871 lte butbreak of the First World War
and the hegemon of that era, Britain, to asseBstdin also enjoyed an exorbitant
privilege. The answer clarifies whether exorbitanvtilege is a general characteristic
of the issuer of the global reserve currency drigf unique to the recent U3l reach
the answer by estimating the net revenues recéivet Britain’s external position.

To accomplish this, | need first to establish exmkeof a positive return
differential between securities issued in the niati@rnational currency and similar
securities issued in other currencies. | call ghimitive concept “pure” exorbitant

privilege. The most direct way to verify whetheistphenomenon exists is by

2 For specific reasons explained in the next sectlwmreturn differential is also known as the
valuation effect in the literature. On the Unitedt8s, Gourinchas and Rey (2014) conclude:
“Valuation effects (...) account for an important @andreasing part of the dynamics of the net foreign
asset positions of countries. For the U.S., vatmagiffects have tended to be positive and econdignica
large.”

3 Since the dollar is the only reserve currency kizat existed during the current period of financial
integration, one contribution of this work is todaidformation about a new currency and an earlier
historical period to the exorbitant privilege la¢ure. The period from 1914 to 1945 saw a dedfine
financial integration due to two world wars and Geat Depression.



comparing the returns of identical securities paibdoth the main international
currency and other currency. The analysis of §pg bf security allows us to roughly
isolate the component of the return differentiaogsated with the distinct currencies.

Two securities in the database possess this plarticharacteristic. Both
were bonds from American railroads (the Allegherall®y Railroad Company and
the Cleveland, Columbus, and Cincinnati and Indpatia Railway Company)
payable either in gold/sterling or in dollars. Th#owing excerpts were taken from
the Stock Exchange Yearbook of 1869:

“Allegheny Valley Railroad Company - The amount §&2s000,000 7%,
currency bonds of $1,000 each; but to meet thaalatiislike of this market to
currency bonds, the Pennsylvania company, whichagiees both the principal and
interest of these bonds, arranged that, at themwpfi the subscriber, both principal
and interest should be paid in sterling, in whiake; however, the interest was
reduced to 6%. (...) The price of issue was 88%.”

“Cleveland, Columbus, and Cincinnati and IndianegpBlilway Company —
The £500,000 consolidated mortgage bonds of £2@@®tompany, quoted in the
official list, were issued in November, 1874, by$des. J. S. Morgan & Co. The price
was £176 per bond. Interest is payable the 1stireé And December at the rate of
6%, per annum in sterling, by the London agentst dne rate of 7%, per annum in
currency, by the company, at New York, at the aptbthe holder.”

Both of these railroad bonds show clear and deeittence of a “pure”
exorbitant privilege: exactly the same asset pagwadifferent yields when interest

is paid in different currencies. Suppose that extef one bond with two options for



currency of payment, there are two securities idahin every respect except for the
currency in which interest and principal were p&dmparison of yields of the two
bonds gives us a direct estimate of the pure eterbprivilege Britain enjoyed (at
the level of individual bonds). American borrowgesd a 100 basis point premium to
borrow in dollars rather than sterling or gold.

Securities that are payable simultaneously in turoencies, however, are
rare. The usual solution is to calculate the averaturn on securities issued by one
country (mostly denominated in the currency of gwintry) and compare it to the
average return on similar securities issued byratbentries. On average, British
securities paid less 200 to 300 basis points inpasison to similar foreign securities.

The next step of the analysis is to estimate tlyeeaate effect of pure
exorbitant privilege: is the positive return dietial strong enough to affect
macroeconomic variables, such as those of thera{taccounts? If macroeconomic
variables are affected, the country enjoys “aggegaxorbitant privilege. To analyze
aggregate exorbitant privilege, it is useful taadiuce an intermediate concept:
“weighted” exorbitant privilege. Both weighted aagdgregate exorbitant privileges
are derived from the definitions of external asseid liabilities.

Countries usually interchange goods and servicesirfiercial relationships
give birth to financial relationships. One examigla country that buys goods from
Britain and has to pay in pounds sterling. In otdenbtain sterling pounds, the
country may accumulate sterling pounds from previeales to Britain. The
(decreasing) international reserves from the cquante international assets for the

country and international liabilities for Britaifihe country may also arrange to



borrow sterling pounds from a British bank. The amtdent will be part of Britain’s
international assets as well as part of the intewnal liabilities of the other country.
In addition to financial relationships derived frammmercial relationships,
countries may engage in pure financial relationshijor example, a British investor
buys a farm in Brazil. The farm represents an dsstte British investor and a
liability to Brazil. It is usually the case thaktlexternal liabilities of the country that
issues the main international currency are prima@nominated in the main
international currency (US treasuries are denoraihat dollarsy. Since its assets
(the Brazilian farm) are denominated in currenafsther countries, the currency
compositions of external assets and liabilitiesdafferent, with external assets
mostly denominated in other currencies and extdiaalities mostly denominated in
the global reserve currency. Since pure exorbpartlege implies that a security
denominated in the global reserve currency pagsvar return than a similar security
denominated in other currency, the portfolio congabsf Britain’'s external assets
receives a higher return than the portfolio compdseBritish external liabilities.
“Weighted” exorbitant privilege is simply the calation of a weighted
average of securities’ returns, using as weighgssttares of the securities in the
overall external assets and liabilities, sinceaidht types of assets may enjoy

different pure exorbitant privileges. If, as in ttese of the US, external assets and

* The stylized fact that the international liab#iiof emerging markets are also denominated in the
main international currency (and not in their nagibcurrencies) is called “original sin” in the
literature. See Eichengreen, Hausmann and Par92 ) for a review.

® | am not arguing that the aggregate positive netdiifferential is caused by currency compositlon.
am simply stating that an aggregate positive redifferential exists. Several factors, such as
depreciation risk, military power, legal systemd awlatility might explain the positive returns
differential.



liabilities have similar magnitudes, the weighte@rage on returns is a good proxy to
the revenues that the country receives from theofebe world. For example, if a
country that issues the global reserve currencyektesnal assets and liabilities of
100% of GDP and the weighted exorbitant privilegy2% (the difference between

the weighted returns on assets and weighted returtiabilities is two percentage
points), the country will receive 2% of GDP of raeues from the rest of the world.
Different compositions of the asset or liabilityriolios compound different returns,
generating a stronger or weaker aggregate result.

Aggregate exorbitant privilege depends on the cattipo of the country’s
asset position (weighted exorbitant privilege)nadl as on the absolute size of the
country’s external positions. Large gross foreigeed and liabilities positions
amplify the revenues generated by the security pnemeceived by the country that
issues the international currerftiRogoff and Tashiro (2015) argue that “To the
extent a country (say the United States) does dnplher rates of return on foreign
assets than it pays on comparable liabilities teigmers, then it can earn a profit by
“grossing up” the size of its balance sheet inaindhe same manner that a hedge
fund does.” The final result of the “grossing up’aggregate exorbitant privilege. In
the example above, the issuer country received 2&Dd, but if its external assets

were 200% of GDP instead of 100%, the aggregateb@a&at privilege could jump to

® The expression “security premium” is used intengfeably with “positive return differential”. While
both refer to the difference in yields between sigies quoted in the main international currency an
securities quoted in other currencies, “securignmum” implies that the difference in yields isateld
to the status of the main international currencg &sol to acquire the safe asset. The securityjura
concept is not related to seigniorage. It is ustefldompare the country issuing the reserve cuyrémc
a monopolist that charges a mark-up for its outiouthis case the safe asset. Since it faces a more
elastic demand for its assets than other counttiesssuer of the global reserve currency is &ble
issue a large amount of debt without significaatffiecting its interest rate.



6% of GDP (using weighted returns on assets of dé&oneighted returns on
liabilities of 2%).

Another example elucidates how exorbitant privileglates to the dynamics
of the US external account in the late twentiethtwey. Consider a country with a
current account deficit of 3% of GDP, gross exteasaets of 100% of GDP and
external liabilities of 200% of GDP (which meanattthe country is a debtor with a
net external position of -100% of GDP). If the ¢apgain on assets is 4.5% and the
capital gain on liabilities is 0.5%, and if yields assets are 1.6% and on liabilities
0.3%, this country would still receive positive mesources from the rest of the world
equal to 0.5% of GDPThe positive return differential between assetslabilities
(pure exorbitant privilege) is large enough to aeityln the debtor position of the
country. The return differential manifests itsedfan aggregate exorbitant privilege
and it interferes with the dynamics of the exteam@aounts since it means that this
country accumulates less external liabilities timathe absence of the phenomenon.

Periods of high financial integration such as 18824 and the last quarter of
the twentieth century are characterized by the ebperforming commercial and
financial transactions between countries. The gredae number of financial
transactions between countries, the larger the ata@mi external assets and liabilities
exchanged between countries and the size of eaotlptivilege to the issuer of the
global reserve currency.

Keynes (2004) described the level of financial (aachmercial) integration of

the global economy prior to 1914 and the centralftiritain to it:



“The inhabitant of London could order by telephasipping his morning tea
in bed, the various products of the whole eartlsuch quantity as he might see fit,
and reasonably expect their early delivery upordb@rstep; he could at the same
moment and by the same means adventure his wadltle natural resources and new
enterprises of any quarter of the world, and shaithout exertion or even trouble, in
their prospective fruits and advantages; or hedcdatide to couple the security of
his fortunes with the good faith of the townspeaglany substantial municipality in
any continent that fancy or information might reecoend.”

The level of financial integration declined sharpfier 1914 and would not be
reached again until the second half of the twementury. Britain was the core of
the global economy from 1871 to 1914 and the pateding was the main
international currency. London was the financialtee of the world and the main
channel through which British exported capital é&erage of 5% of GDP annually).
Estimates of the net external position of Brita@gidve the First World War are
controversial, but fall in a range between 120% H8@% of GDP.

Why is the separation between pure and aggregatbitant privilege
necessary? To apply the analysis of the recenit&f@ture to Britain, it is necessary
to disentangle both concepts. Since Britain’s autreegcount was not in deficit for
most years, the pure exorbitant privilege manifégteelf in the export of capital. | do

not explain the origin of pure exorbitant priviledgather, | take it as a historical fact

" A large literature devoted to the question ofltre-term impact on growth of the export of capital
asks if British investors acted rationally by sengcapital abroad instead of investing in domestic
industriesThis issue is not discussed in detail here. Imporaferences are McCloskey (1970),
Kennedy (1974) and Crafts (1979).



to be documented, but want to measure the existdrtbe aggregate counterpart, a
replication of the literature for the US.

The standard practice in the existing literatur®iassess the existence of an
aggregate exorbitant privilege with respect to GI3Ran empirical measure. | require
a measure of the total returns on the British pbafto perform such a calculation.
Because aggregate data is not available for prd-B@itain, | use a dataset based in
individual assets. The lack of aggregate data, kewds a blessing rather than a
curse. The flaws that plague the existing exorbipaivilege literature stem from the
use of incompatible sets of aggregate data. Bylimglestimates of external positions
from underlying microdata on flows, prices, anddseof securities, | avoid these
flaws. Another advantage of using historical dattdat it describes a less complex
financial period than the last quarter of the twethtcentury and allows the
calculation of aggregate variables without theeamgsources available to modern
official statistical agencies. The data presehie@ has been used in the economic
history literature on the British export of capjtaut | apply it in a novel way to

estimate the net external asset position of Brftain

A simple model of external budget constraint actiogn

The discussion of exorbitant privilege is filledtivdifferent concepts and
definitions. Since the literature evolved from #ralysis of a specific case (the US),
most of its conclusions are entangled with idiosgitic American characteristics. |

need a simple formal representation of variablessate to compare in a clear way

8 Since this new version of the data is a usefudurs to the field of international finance, | inge an
explanation of historical sources and discuss tathats used to produce estimates of British externa
positions during this period.



the estimates made for the US with the ones | coctsfor Britain. | need to
distinguish between price variables (capital gaing yields) and stock variables (the
international assets and liabilities of countritesjlisentangle pure and aggregate
exorbitant privilege. Simple definitions derivedtiwn the accounting framework
encapsulate both concepts.

The general accounting framework for the net foreigset position is based
on Lane and Milesi-Ferretti (2007) and Habib (2010)e net foreign position of a
country for period can be written as , Where denotes the stock of
gross external assets andthe stock of gross external liabilities. The changthe
net foreign position can be decomposed into itsxdaterminants:

Equation 1

The change in the net foreign position is equah&current account balance
( )plus ,the capital gain or lossThe valuation component is the key to
transforming the underlyinfjows CAinto changes istocks t
can be defined as the result of changes in assetsf(r) and exchange rates)(at

which assets and liabilities are valued at thearehch period:

® The fundamental identity of balance of paymentoanting is . As explained in the
previous section, the origin of international invesnt positions are the flows of the financial acto
(FA). The capital account (a small item in the balawfcgayments encompassing capital transfers) and
‘errors and omissions’ are ignored.
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Equation 2

and represent thésecurities that compose gross external asset$ and

securities that compose gross external liabiliflesn example of the equation above
is an American investor that buys a Brazilian stfmekl00 dollars in January. If that
stock is trading at 120 dollars in February, theestor had a capital gain of 20%. If
the stock is trading at 80, the investor had atahluss of 20%. If the stock is trading
at 120 in February, but the investor bought theksto January at an exchange rate of
1 dollar to 1 Brazilian real and in February theleange rate depreciates to 1 dollar to
2 Brazilian reais (the plural of real in Portuguesiee investor had a capital loss of
40% (gains of 20% originating from price variatiamd losses of 50% originating
from the exchange rate movement).

The current account equals the sum of the balance on goods, servizks a

current transfers#($% ) and the investment income balaigge ! ! :

O 1his procedure of price updating is called markrtarket. This is a standard procedure for the
calculation of a country’s international investmpaosition, as formally described in the Internadion
Monetary Fund Balance of Payments Manual (BPM) siéer 6 of the BPM states: “Positions of
financial assets and liabilities should, in gendvalvalued as if they were acquired in market
transactions on the balance sheet reporting dedeyNnancial assets are traded in markets on a
regular basis and therefore can be valued by #jrasing the price quotations from these markets”.
This message is even clearer in the previous verdithe Manual: “In principle, all asset and liii
stocks comprising a country's international investtrposition should be measured at market prices.
This concept assumes that such stocks are conshuagularly) revalued---for example, by
reference to actual market prices for financiattssuch as shares and bonds or, in the caseesof dir
investment, by reference to enterprise balancetshee
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where! and! are the nominal yields on assets and liabilittBenoting ratios to

GDP ( ) with lowercase letters, we can express equatias: 1

Equation 3
0 0O
| ! :
. + - O
where. is the growth rate of nominal GDP.
One potential consequence of pure exorbitant pgelis that 0 12

Since there is a positive return differential beswaecurities quoted in the main
international currency and securities quoted ireotiurrencies, this condition must
also hold in average or aggregated terms. Yietdseestments!(1!) are also a
component of equation 3. Depending on the typesséiathe positive spread between
returns on assets and liabilities can occur inddimds, coupon payments or earnings
on direct investment that can be incorporated énefpuation as 0
I . Differently from capital gains representedHKay yields are periodical flows and
only affect external liabilities and assets to ¢lxeent that they are reinvested.

Two definitions of aggregate exorbitant privilege aommon in the

literature™® The first is that the US income balance of theentraccount is positive

“The component compensation of employees that @llysacluded in the income balance is small if
compared to investment income. It can be includstead iBGST.

2 This is weighted exorbitant privilege, since parerbitant privilege applies to individual assets.
0 is a weighted average of pure exorbitant privile@ecording to equation 2.

13 See the description of Gourinchas and Rey (200#)d next section. McCauley (2015) explains
several concepts of exorbitant privilege, includésggniorage. The discussion that follows relates
directly to his concept (4), although is also lidke his concepts (1) and (3). A usually neglecttgic
contained in the discussion is the role of adveedection when foreign firms acquire American asset
“Cross-border acquisitions in the competitive USke&for corporate control do not get the pick of
the litter and are often divested.”
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despite the country being an international debtares1988. This holds if
/ 2 0O and 0! / 2 . The second is that there is a significant
positive difference between the constructed nedtgsssition and the cumulated
current account series. By solving equation 1 backvior past values of  and
assuming that 3 , the result is 4 o5 4 5 f 0
4., ,thend,, 0 M

By requiring tha()*  ()* 0 +,- ,orthatin each period the variation
in the net foreign asset position is greater thanflows of good, services and
transfers, | reach a definition of aggregate exariprivilege encompassing most of
the definitions stated before:

Equation 4
/ ! .0/ oL 2

This equation might be complementedtby 6 7 In the case of the US in
the last quarter of the twentieth century and tKeitthe period 1871-1914 $% is
negative. In both cases, the relation 0! holds, and in the case of Britain
! 0! #$% .* None of the expressions depends directly onitrec

, but some expressions are function of the r&tio. This means that exorbitant

privilege can occur in a country with a positive agternal position/(2 6 ) as

4 Since the first definition of the literature stthat&# 0 , this condition can also be rewritten as
0 4 53 #$% . Gourinchas and Rey (2007) state the second defirin terms of GDP. The
correct procedure would be to use equation 3 t§)get 0 4 55 /+,- 2/ . . Since their paper
is mostly based on graphical analysis, it seemsiplesthat they used inste@d 0 4 o3/ 2'
Despite being the first work to use the expres&exorbitant privilege”, it provides no formal
definition. Their introduction contains a vague kexyation: “For some, it refers to the fact that the
US’s income balance has remained positive all tgeses, despite mounting net liabilities. For osher
(...) exorbitant privilege referred to the abilitythie US to run large direct investment surpluses,
ultimately financed by the issuance of dollars fechetimes involuntarily by foreign central banks.”

15 Since 1876, the trade balance was mostly in dgfiiile the current account remained in positive
territory due to the so-called “invisible” accowgiven by services and income.
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in Britain. In the case of the US, liabilities apeater than asset8(0 ).

The literature has used the concepts above witblfective of finding a
characteristic that could single out the issudahefglobal reserve currency. Habib
(2010) plots net external positions, cumulate®Po , cumulated investment income
balance {( ! ) and cumulated for six countries from 1980 to 2007. He
finds that the US is the only country that presentensistent pattern of positive
and investment income balance. Australia, Argeraimé Brazil have negative
investment income balances, while Germany and J@paplus countries) have
negative capital gains. Gourinchas and Rey (20hd)that for the period 1970 to
2010, Germany, Japan, Russia, India and Chinamrasegative capital gains, while
the figure is mixed for Brazil and UK.

The concepts presented in this section will permta discussions of this
work. In chapters 4 and 5, most of the analysisuré and aggregate exorbitant
privilege follows the literature and relates to ttmaditions 0 I and
the condition from equation 4. These conditionsstituite intuitive criteria for
exorbitant privilege, not a decomposition of theses of the phenomenon. The paper
by Rogoff and Tashiro (2015) contains an importarlification to the last point:

“The broader definition, of course, confounds mdifferent phenomena, not
all of which can necessarily be thought of as “freye”.*® If a US company builds an
auto plant in a risky and unstable emerging magkéigh return might be regarded as

compensation for taking a greater risk than a fpreiompany that invests in the US

18 They adopt two definitions of exorbitant privileg&hile the narrowest definition includes only
securities issued by the government of the couhtayissued the main international currency, the
broader definition encompasses cost advantagesd! fiypes of investment instruments.
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market.”

International Finance Literature

All the existing references of the internationakince literature use aggregate
data to build estimates of net external positiars exorbitant privilege. The reason
for the use of aggregate data is the unavailakality complexity of the underlying
microdata. One example of how the use of aggretdgttecan be problematic is
related to the price-updating of previous stockmeéstments (as explained in the
definition of in the previous section) by general price indeReserican equity
investment in Brazil is heavily concentrated in coadlities companies. If the
Brazilian stock index is instead concentrated led@mmunications companies, and
the prices of stocks of telecommunications comaimereased less than those of
commodities companies, a measure of capital gain&rherican equity investment
in Brazil based on the overall Brazilian stock inaeuld underestimate the true
figure.

Meissner and Taylor (2008) is the only previougdésion of exorbitant
privilege for Britain from 1870 to 1914. Their pajgkaws lessons from history with
respect to the future dynamics of the financinghefUS current account deficit.
According to their work, Britain realized a dimihiag privilege over the pre-war
period. They estimate returns by regressing themecaccount on the net external
position of Britain. Since there are no officiajdires for the British net external
position during this period, they use an estimegenflmlah (1958) originally backed
out from the income accounts, which correspondkécstock of assets that results in

the observed income account for a chosen ratewireBy construction, Meissner
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and Taylor’s estimated rate of return must equaadfirs chosen rate of return, as the
authors acknowledge. In the end, the authors méhygpily on prior evidence from
the literature on returns, specifically Davis anattenback (1986)’

The first attempt to estimate the net externaltpmsin the United States (and
other countries) for recent years was Lane anddidlerretti (2001), followed by
revisions and extensions in Lane and Milesi-Far(2@07). They tackle the lack of
data on external assets and liabilities by constrg@stimates of  since 1970
based on aggregate country data. They estimataitia stock value of the
components of the balance of payments as of 19d@ecumulate flows from there
(going backwards or going forward), adjusting faces. The price adjustment term
( is estimated at the aggregate level using gengggsures of prices. In their
original paper, for example, equity assets arestegliby the Morgan Stanley Capital
Index and equity liabilities by national stock metrkndexes. They assume that equity
external asset positions of all countries are #mesand that the portfolio of external
liabilities is the same as the composition of naicstock market indexes. Their
original paper also adjusts for the compositioexternal assets and liabilities in
terms of currencies. Their second paper uses addltdata (such as the IMF’s
Coordinated Portfolio Investment Survey) to imprewel extend the original
estimates, but relies on the same methodology.

Gourinchas and Rey (2007, hereafter GR) examin&$ease more closely.
Gross external asset and liability series are cocistd by updating aggregate data

with generic indexes of prices and exchange ratg@ag aggregate data for each class

" More explanation on historical sources is preskittehapters 2 and 5.
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of investment such as equity, debt, direct investraad other. Their main objective
is to highlight the role of the US as a leveragedricial intermediary (short in short-
term and fixed-income securities and long in exdkequity and direct investment) at
the center of the international financial syst®mlated to this special position, GR
define exorbitant privilege through the two puzatesntioned above (a positive US
income balance despite the country being an inteme debtor and the positive
difference between the constructed net asset postid the cumulated current
account series). The first is the “income puzzied ¢he second the “position puzzle”.
GR also present a useful decomposition of excegmge(returns on assets
minus returns on liabilities) into two channels whexplaining what is unique about
the US external position. Definin§ ! as total returnsfot /1 and
a; andl ; as the weights of each investment cja@suity, debt, direct investment and
other) in total assets and liabilities, the diffeze in total returns may be directly
decomposed as:

Equation 5

The first term on the right-hand side is the togalirn effect. It refers to the
fact that the US usually receives a higher returit®assets than it pays on its
liabilities for each class of assetSor this channel, since only returns are being
compared, the portfolio positions of assets ardllitees are not relevant. This is the
most important channel explaining the advantageaternal position for the US.

The second term on the right-hand side is callecctmposition effect. The

US external assets are composed mainly of FDI godies, investments with higher
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risk (and return). In contrast, debt, bank loans taade credit dominate the US
foreign liabilities. These different compositiome @ompounded by the currency
composition of assets and liabilities. Given thteimes on individual asset classes, the
different compositions of assets and liabilitieagate different aggregate returns.
For the period 1973-2004, the excess return redddyghe US was 3.3%, with 2.4%
coming from the return effect and 0.9% from the position effect.

The most recent contribution to the core of therleant privilege literature is
Curcuru, Thomas and Warnock (2013, henceforth CtAnhey show that
differences among various estimates (from GR aaddhowing literature) for the
excess returns in the US come from the use ofrdiftedatabases that are
inconsistent. Specifically, existing estimates of in equation 1 are calculated based
on the existing series of and , but the statistics contain a residual term
? (other changes) that is possibly related to mgs#ows. The inclusion of this

term in the calculation generates biased estintdtescess returnS.CTW argue that

18 Other previous references are the subsequentefdourinchas, Rey and Govillot (2010) and
Habib (2010). In the first paper, the time coverafthe original database was extended to inclbde t
recent crisis period. The US transferred wealtthéorest of world during the crisis, which is the
expected offsetting duty from the benefit receidedng tranquil times. Habib (2010) compares the
US to 48 other countries for the period 1981-200F concludes that indeed the US exhibits exorbitant
capital gains when compared to other countries,candirms the importance of the return effect. More
recently, Rogoff and Tashiro (2015) analyze theecgsnodern Japan and conclude that the world’s
largest creditor (for many years) and second langesket economy also enjoys exorbitant privilege.
The case of Japan is particularly suitable to bepared to Britain, since both countries maintained
current account surpluses and positive net extgusition. A precursor of the exorbitant literatur
with the name “dark matter” is Hausmann and Stuggger (2006).

19 According to CTWNFA andCA, “which have completely different revisions padisiand come

from different data collection systems, are notsistent with one another.” and “discrepancies in
estimates of returns differentials owed in large pmpast BEA (Bureau of Economic Analysis)
policies of regularly revising positions, rarelywigng flows, and never publicly releasing revisdo
valuation adjustments.” CTW also quote statistisiahthe BEA: “’Other changes’ are changes in
position that cannot be attributed to price changreshange rate changes, or financial flows.s it
unlikely that significant price or exchange ratates have been erroneously included in “other
changes”... it is far more likely that financiabf¥s that could not be identified from revisions to
position estimates have been commingled with sigdischanges in the ‘other changes’ category.”
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a more accurate estimate of the excess returtégoériod 1990-2011 is 1.8%, but
the value varies considerably with the chosen tmtexval. Their estimates for the
two channels are:
Composition effecMeasurement of the composition effect is not
controversial, since the difference in compositi@tween US external assets
and liabilities is clear, but its contribution teetreturns differential is smaller
than previously estimated. Their estimate for theqa 1990-2011 is only
0.1%%°
Return effectUsing corrected data, the total return differ@ng smaller than
previously estimated. Capital gains are only 1.6%aksets and 1.2% for
liabilities over the period 1990-2011. The yieldfeliential { ! )is

responsible for the major part (1.4%) of the togalirn differential.

The direct consequences for the two puzzles are:

The income puzzle is driven exclusively by yielasdirect investment.
Differences on returns on direct investment betwd8rassets and liabilities
are high for several reasons. Of the total direeestment earnings
differential of 5.6%, the authors estimate thdeast 2.4% comes from
genuine reasons, such as direct investment assets fiskier and more
mature than direct investment liabilities. On tlieeo hand, at least 1.8%
comes from a technical illusion created by the antiag of direct investment

assets before tax and liabilities after tax.

2 The sample period is an important source of vianatf estimates, as GR (2014) indicate.
Nonetheless, since the net external position ofX8avas more negative in the nineties than in the
seventies, the comparison between the two resutiilli possible, which means that CWT would find
a smaller result if they included in their sampéass going back to 1970 or 1952.
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Position puzzle. Since CTW'’s estimate of differenirecapital gains is
smaller than previous estimates, the explanatiothfodifference between net
external assets and the cumulated current accousttneside somewhere
else. CTW find that valuation adjustments (updatesblve the compatibility
problems between balance of payments and intenadtiovestment position
statistics) still explain the greatest part of ¢jag. They also correct for
statistical discrepancies between the current exah¢ial accounts. In theory

, but in practice measurement errors and omissioeemn that
an error term@ exists ( @ ). Since the origin of international
investment positions are the flows of the finanai@ount FA), usingCA as a

proxy forFA is acceptable as lorigis small.

The most important contribution of CTW is to ass$ata work done by

statisticians from the Bureau of Economic Anal{8EA), the official compilers of

the American data used in previous papers. Usiggeagte data to estimate different

macro phenomena can be perilous, since the origatalmay not be suitable for that

purpose. Since the calculations of aggregate Magsaye marked by extreme and

increasing complexity, the only group capable afessing the underlying (and large)

data and knowledgeable enough to treat and adethi¢é one that produced those

statistics in the first place.

Table 1 merges table 3 from GR (2014) and tabl@sahd 3 from CTW

(2013). The range for estimates for difference®ial returns (capital gains plus

yields) is wide, going from 0.6 to 6.9, dependimgtibe specification of error terms

and period of estimation. This broad range is kecgbn of the fact that the aggregate
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data utilized by the majority of authors is nottable to answer the questions of
interest. For example, the estimates from GR (2@drdthe period 1973-2011 range
from 2% ifOC s allocated as missing flows to 3.8%0C is allocated as valuation.
GR (2014) also compile their estimate for the Ubiaton component as a share of
GDP, ranging from 0.84% for the period 1971 — 1888.75% of GDP for the period
2001 - 2010.

The estimates presented for the US in Table 1 laagrevious paragraph
provide the main basis of comparison to the resdtained to Britain in the period
1870-1914. The estimates presented for the USaitiggregate data and are rough
approximations for the return differential, an imot caveat, while my estimates for
Britain are more precise, since they are built framorodata. | discuss the procedures

leading to the estimates for Britain in the nexdufer.
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Source

Period

Difference in Returns

Obstfeld and Rogoff (2005)

GR (2007)

Lane and Milesi-Ferretti (2007)

Meissner and Taylor (2008)

CTW (2008)

Curcuru, Dvorak, et al. (2008)

Lane and Milesi-Ferretti (2009)

Forbes (2010)

Habib (2010)

Gourinchas, Rey and Govillot (2010)

CTW (2013)

GR (2014)

Gohrband and Howell (2015)

1983-2003

1973-2004

1995-2004

1981-2003

1990-2007

1994-2005

1983-2007

2002-2006

1981-2007

1973-2009

1990-2011

1973-2011

1990-2005

3.1

3.3

2.7

3.7

11

0.72

0.6

46-6.9

3.4

1365

1.9

Table 1: Returns differential estimates from thermational finance literature. Main
sources are CTW (2013) and GR (2014).
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Chapter 2: Procedure

This chapter delineates the procedure | use taledécthe British external
position and the revenues originating from it. Takulation of revenues is the main
component of the estimation of aggregate exorbpamtlege presented in the next
chapter. Description of the procedure is follovisgca discussion of its limitations.
Two sections contain a discussion of the role afmabsterling under the gold
standard and a presentation of evidence from ttan&ial history literature on the
existence of pure exorbitant privilege, a necessanglition for the existence of

aggregate exorbitant privilegé.

Background on the nineteenth century: The Gold &tah

In the nineteenth century, the international moryetgistem was the gold
standard. Under this system, countries fixed tieeprof their domestic currencies in
terms of a specified amount of gold, which meaat #xchange rates were fixed.
Since gold was the core of the system, a questiomediately arises: Was the actual
reserve currency in the late nineteenth centurgl,geith the pound sterling only
being a close substitute? In that case, gold wbeldfit from the extra demand

generated by its status as the global reserve, adfeatting positively the price of the

2 This work will not analyze an important differertvetween the US and UK, the existence of
colonies. Because of the inherent condition of cige, the metropolis derives extraordinary income
from direct political control. The literature on perialism (the economics of empire) is extensive.
Foreman-Peck (1989) does not find evidence of exdiaary income from India, the most important
British colony after American independence. David &luttenback (1986), in their definitive work,
conclude that colonies did not represent an outragjsource ofietrevenues to Britain. In conclusion,
the return differential with respect to coloniesswent significantly different from what the British
enjoyed in relation to other countries.
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metal?* Gold producers would enjoy this valuation effesganing that Britain and
the pound sterling per se would not enjoy an exanbiprivilege. A summary of the
history and the mechanism of the gold standardfiglathis question and explains
the role of the pound as a reserve currency incigrerfrom gold>

Britain officially ended the monetary role of sitia 1821. By the last quarter
of the nineteenth century most other European cmsnhad converted to the gold
standard. The US first entered the system in 1884ahandoned it in 1933. The Civil
War caused the suspension of the gold parity amisuance of greenbacks between
1862 and 1879. The US returned to the gold standafecto in 1879. Formal
legislative recognition did not come until 1900dan the interim there was a
constant threat that silver might be included m /6 monetary base. Britain
abandoned the gold standard in 1931 after a suspelnstween 1914 and 1925.

The first classical description of the gold stawdaas Hume (1752). While
on the gold standard, central banks (or monetattyoaities) issued only currency
backed by gold. In order to buy goods from anotieemtry, a person would convert
their national currency into gold to pay the foreggller. The seller would return to
his country and convert the gold into his nationarency. In this sense, there was a
direct link between the balance of payments ofcthentry and the monetary base. A

country that was importing more than exporting tadend gold abroad to pay for

% The safety aspect is natural, since gold is alméta intrinsic value. The pound sterling would be
safe only to the extent of its interchangeabilifytvgold, in which case sterling would be an ersatz
reserve currency.

% Chapter 2 of Eichengreen (1998) provides moreildeta
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the deficit. Because of gold outflows, the monetaage shrank and the price level
fell, making the local products cheaper and autaaly closing the external g&f.

This description is very simplified and tied enlyreo trade flows. The
inclusion of financial markets adds complexity. BRers and importers used bills of
exchange to finance the movement of goods. Therep@ceived a bill of exchange
from the buyer and discounted it at the local barie bank would send this bill
through a network of banks to the buyer's bankfor@gn country. There, the buyer
would accept the bill and pay for it. Banks wouddl &nd buy bills of exchange going
in both directions, reducing the necessity of segdjold physically. Gold was
shipped to cover net flows, not gross flows ang éoit persistent imbalances over
time. Bills of exchange were denominated in theenoy of the largest financial
houses of the time, located in Britain. Other ficiahflows were also important.
Besides bills of exchange, investors could buy Bpeduities, and insurance. For
example, British investors bought assets such asrigan land and securities, and
arbitraged the market price of gold and the officae in different location¥

The actual usage of gold varied in two other diners

1. In a small group of core countries (Britain, Fran@ermany and the US) gold

coins constituted a large part of money in ciraalatin most other cases (the

24 A technical detail is the fact that gold had aldoke as a monetary conduit and as a commodity.
Jones and Obstfeld (2004) distinguish between naoy@ind non-monetary gold flows. Gold traded as
a commodity is a current account transaction, ibexchanged for monetary purposes, it is a capital
(or financial) flow.

% Another departure from the classical frameworthét central banks could speed up or slow down
the adjustment process. By changing the discot@tatavhich they discounted bills of private banks,
the monetary authorities managed credit and peieel$ without triggering gold movements. This
policy was referred to as the rules of the games iportant qualification is that those open market
operations were only feasible in countries witluithmarkets. Not surprisingly, the most powerful
monetary authority of the time was the Bank of Engl.
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periphery), a large share of the money supply tated in the form of paper
and other materials. These countries were on tlteggandard because their
central banks or equivalent institutions stood ygadconvert money into gold
at a fixed price.

2. Countries also held different compositions of intgional reserves. While the
core countries maintained primarily gold as intéioral reserves, others kept
their international reserves in the form of curies®f countries that were
convertible in gold and had strong credibility. @aues such as India, Japan
and Russia earned a positive yield on their resdoyekeeping them in the

form of British Treasury bills or bank depositsLiondon.

Table 2 shows that sterling-denominated assets therpreferred asset of

official institutions when excluding gofd.

Year Gold Sterling Francs Marks Other Total Non-Gold

1899 . 105.1 27.2 24.2 9.4 246.6

1913 4846.2 4254 2751 136.9 55.3 1124.7

Table 2: Assets Holdings of Governments and CeBaaks (USD Millions). The
residual between total non-gold and the sum oferwies is unknown allocation.
Source: Lindert (1969).

%The figures from Lindert (1969) show that offic{aentral banks and governments) foreign exchange
reserves amounted to 22% of official gold reseimeld13 (when excluding Britain, which held the
largest official gold reserves after the US. Foviobs reasons, pounds sterling were not held as
international reserves by Britain). This figurealmost surely underestimated since the author lacks
data for foreign exchange reserves for many castiihe author does not have estimates for gold
reserves in 1899. For 1880 and 1903, they weréitlien dollars and 2.6 billion dollars respectiyel
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The gold standard was a fixed exchange rate reguitie the direct
consequence that valuation effects coming from amxgh rate dynamics were
minimal. From 1879 (after the greenback periochemWS) to 1914, the annual
average of the most important exchange rate dtrttee(US dollar to pound sterling,
also known as “the cable”) was very close to tHeiaf rate of 4.85 dollars per
pound sterling with an annual standard deviatioardy 2 cents (see Figure 1). Some
countries offered additional safety for British @stors. In Brazil, a government
profit-guarantee system abolished exchange rdtdaidoreign investors, as
explained by Abreu (2000). Although there was neegoment guarantee in the
United States, investors in American companies \able to obtain similar
guarantees against exchange rate risk, duringghedowhen coinage of silver was
under discussion, by purchasing securities dendetnia pounds sterling. Because
of those factors the capital gains arising fromhexge rate variation are small in the

sample analyzed in this paper.
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Figure 1 The exchange rate between US dollars and UK postedsng (dollars per

one pound sterling).

While gold was the core of the monetary systenhefrtineteenth century, a
large superstructure of financial arrangementsteargactions surrounded it.
Britain's central position in global finance, traated industry meant that the British
financial markets were the most liquid and soptagéd in the world. The direct
consequence was that British assets and the poerticig assumed a major
independent role in the international financialtegs Instruments denominated in
pound sterling composed the international finansugderstructure. While gold was a
settlement currency, the pound sterling was thballeeserve currency. The fact that
the majority of financial assets were denominategdunds and that countries held
international reserves in the form of pounds mdaaitthe pound enjoyed an
exorbitant privilege even in the presence of gdlibse additional sources of demand
increased the liquidity and safety premium of stgrdenominated assets and

translated into additional demand for pounds stgrli
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The complementarity between financial flows (in thien of infrastructure
lending) and the predominance of Britain in capiabds exports further
strengthened the special position of the poundirseAll these factors contributed
to create a unique environment of advantageousding conditions to British
investors. British investors responded to this atkge by exporting capital and this

enhanced the initial favorable sterling positioemrWurther.

Previous studies on returns

Several studies have analyzed the returns on Britieestment in the
nineteenth century to determine whether Britistestars were acting rationally when
they invested resources abroad rather than at hbineeexport of British capital is
one of the main characteristics of capital flowshe nineteenth century. This branch
of the economic history literature has already gatieel estimates of return
differentials.

Table 3 contains a summary of estimated returedfitials in the literature
(explained below), with each reference containiifigient samples of coverage and
classes of securities. The exact numbers diffexsscauthors but two patterns are
clear. Equity returns are higher than debt retuvire importantly, British assets
paid a lower return (capital gain plus yield) tiemmparable assets from other
countriesfor each class of ass@with one exception). In the particular case of
government bonds, Chabot and Kurz (2010) find titeturn on foreign assets is
twice that for UK bonds. Assets from the Unitedt&aseem to yield a higher return
than average. Looking at the last column of théetahe same is true for France (note

that Edlinger, Merli and Parent (2013) do not pdevieturns on French debt). This is
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evidence that Britain benefited from a pure exaurttifrivilege.

Edelstein (1982)

Authors  Goetzmann and Ukhov (2006) Chabot and Kurz (2010) Edlinger et al (2013)
UK Debt 3.346 UK Government Bonds 2.906 3.52-5.05
UK Corporate Bonds 3.982
UK Equity 6.608 UK Corporate Stocks 4.660 3.81-13.89
UK Preferred 5.01
Foreign C te Stock 7.13
Foreign Equity g.663 | O'oien Lorporate stocks 5.02-9.28
US Stocks 8.39
Assets
Foreign Government Bonds 5.89
Foreign Debt 4.945 Foreign Corporate Bonds 6.03 5.01-5.17
US Bonds 6.86
FR Equity 4.51-12.33
Foreign FR Debt 6.24-9.43
Foregn FR Equity 9.32
Period 1870-1913 1866-1907 1875-1913

Table 3: Survey on the literature on returns odfficial securities for 1866 — 1913

(FR means France).

Curiously, even though this literature has usedrmftion on prices of British
assets and flows of investments originating fronta8r, no one has gone a step
further and connected these two series to builishi@nnational investment position.

Edelstein (1982) collected data on returns and psetfiolio optimization
techniques to conclude that British investors nezeia higher return from overseas
investments than domestic ones. Goetzmann and U@®6) argued that British
investors were aware of the benefits of diversiftsaeven if they lacked a formal
theory. Using modern portfolio theory, they con@ublat foreign debt and equity
presented a high return when compared to their dboeounterparts. Furthermore,
the inclusion of foreign assets in the British faid improved the risk-return
characteristics of the portfolio frontier. One bétinteresting conclusions of their
paper is that British investors would have bendfftem investment overseas

because of the diversification of assets, evereafage returns had been similar to
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domestic returns. In most cases, if short sales akowed, the authors found that
rational investors should have shorted UK debt égally defined) to invest in
foreign assets.

Chabot and Kurz (2010) apply the same techniquas &xpanded monthly
database collected from several soufé@heir new database includes 2242 stocks
and 1817 bonds negotiated in London or the US. Hisyfind that foreign asset
returns dominated domestic returns. Given the ifepecorrelation between
domestic and foreign assets, the inclusion of fpraissets expanded the mean-
variance frontier. This is further confirmed bytseshowing that foreign assets were
not spanned by domestic assets. The inclusionreigio assets could increase the
utility of a British investor by 10% to 89%, depémglon parameters used in the
utility function. Grossman (2015) uskwssestor's Monthly Manualata to build
several regional and sectoral equity indices ferltbndon Stock Exchange between
1869 and 1929. Finally, Edlinger, Merli and Par@@13) add French data on
portfolio allocations and find that the inclusiohneore European securities made
French allocations more balanced. This means thasiBinvestors should have
included more European assets to achieve an opdithoahtion, given the investment
opportunities at the time.

The general conclusion of the literature is thatf the point of view of
modern capital flow theories, British investorskad home bias and behaved
according to neoclassical models by sending cautahere it obtained the highest

return.

?"Money Market Review, Investor's Monthly Manual, Eeenomist, Commercial and Financial
Chronicle's, Mining Record and Records of StockkBrs and Stock Exchanges.
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Procedure to build estimates of British externasiion and excess return

The source of the new data presented in chaptetteinvestor’'s Monthly
Manual (IMM) from 1869 to 1914, a monthly publication piding information on
all the securities traded on the London Stock ErgegLSE) for the pre-WWiI
period, including stocks and bonds. For each sgguie data set contains three
groups of data that are relevant to calculaterttermational investment position:
financial flows (), prices/  and dividend yields! (. FA andKG (calculated from

and ) are directly available from one consistent dat@rse. Rather than
working back from aggregate data, estimates aie uqgufrom micro-data. Since
prices and stock positions are available for eadtvidual security, aggregation
problems such as the previously mentioned exanfgeramodities and
telecommunications companies are absent: the sacoetses that compose the stock
index compose the price index.

The procedure ties together three separate stepsatculation of aggregate
capital flows, the estimates of net external posgi(as in Lane and Milesi-Ferretti
(2007) and other sources, including the IMF anctiadf compilers), and finally the
calculation of aggregate exorbitant privilege. Twerstand how | generate data on
external assets, consider the following example:

A British investor buys a security issued by a igneirm on the London

Stock Exchange (LSE). This represents a portfddiey from Britain to the

receiver country ( ). The flow gives birth to a liability from the reiwer’s

side and an asset from Britain’s side that cortsita stock (in the sense of a

guantity of something accumulated for future use - ). My assumption is
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that the stock of British investors’ holdings f@oh security is given by a
proportion of the total (or nominal) stock of capiisted for that security at
the LSE.

Once the stock of each security is determined gareh the issuance price for
each security (3), it is possible to update the value of this stbgkhe stream
of market pricesA Bz ) for each month since the security was issued (or
since the data is first available). As an examipke security is issued at a
price of 90 pounds and the price rises to 99 irsttmnd month, the investor
earns 10%, since in an organized market such ds3Behe could sell the
security at the quoted price at any moment. Thesegare used to measure

the capital gains ( ) or valuation effect$®

If the investor holds the security until maturityg receives the security’s face
value (or nominal value). In the example, the inwewould receive 100
pounds. This represents a reverse flow from thatrguhat initially received

the investment to Britain and reduces the stodBrifin’'s external assets.

Depending on the type of security, the investamstled to receive periodic

flows of money before the date of maturity. Thosethe dividend or coupon

% The issuance price is usually different from theusity’s face value or nominal price. Since
securities were usually quoted in terms of recdagbf 100 pounds, in the example the security
issuance price represents a discounted value asfect to the nominal face value. Some securities
were sold at par value (or even at a premium falue) and the capital gain was realized at the
end of the life of the security, since the investareived a premium over face value (in this chee t
issuance price is the face value and the capitaliggiven by the difference between “withdraw
price” and the face value). With respect to debtisées, the coupon rate is an important component
of the discussion, since the issuance price isa@le the difference between the coupon rate exdfer
by the security and the market rate. A discounhefissuance price relative to face value usually
implies that the security’s coupon rate was belosvihitial market interest rate, since the capjths
coming from the difference between the nominal and the issuance price would offset the lower
coupon rate.
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yields ( , which affect the current account but do not diyeaffect the
external asset position of Britain. An exceptionidends paid with new

securities.

The total return is the combination of the capgtaihs and the dividend or

coupon yield.

British external liabilities are calculated by ugithe stock of capital of British
securities bought by foreign investors, followig tsame steps described

above.

After the aggregation of all securities, two seaes constructed. The first is
the sum of the capital value of each outstandicgrity for each period, measured at
issuance prices. This is the issuance price sdiessecond is the sum of the capital
value of each outstanding security for each pemoegsured at current market prices
(updated byA Bt ). The last series is a proxy for the British emégposition. The
valuation component is given by the difference between the issuanwe geries
and the current market price series. The compaoséftect of Equation 5 can be
assessed from the stock positions for each classanirity while the return effect can
be measured from the total returns given on assetdiabilities by price variations
and dividend yields. The procedure builds up frormaradata on individual financial
securities. Another beneficial aspect is that thiedB external position is calculated
directly from the financial flow&A, avoiding problems with respect to errors and
omissions of the balance of payments and in lirta thie suggestions of Borio and

Disyatat (2015).
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Limitations

Several qualifications are necessary. First, sihealirection of the
investment flow on the LSE is from Britain to otluauntries, it is clear that the data
can be used only to construct an estimate of Bfgaxternal assets. The calculation
of Britain’s external liabilities and exorbitantiyitege requires knowledge of the
stock of British securities held by foreigners, amg estimates rely on imputed
values® | assume that foreigners held 20% of the nomiapltal stock of British
securities traded at the LSE, meaning that thoserisies belonged to UK external
liabilities. British investors dominated the maskéatr British railroad and
government securities during the period, but te®ianption makes an allowance for
foreign agents buying British assets on the LonBtmtk Exchange. It is still possible
to estimate the total return effect from the IMMalwithout additional assumptions,
since prices and yields for British securities arailable.

Second, as already mentioned, foreign investord theeLSE to buy foreign-
issued securities. Assuming that the total cafotabach foreign-issued security was
bought exclusively by British investors would laaé to overstate British external
assets. A large literature addresses this issaeder to reach an overall figure for
the stock of British assets on the eve of the Fifetld War. The main challenge is
that there is no record of the ownership of nomimaéleings of bonds (the most

popular security), due to the popularity in Londmiore 1914 of “bearer” bonds

29 With regard to Britain's external liabilities, fireinary evidence indicates that they started grmwi
after 1900 in connection to the financing of expamds related to the Second Boer War, possibly by
bonds or bank loans. While the government was ongfrom abroad, the country as a whole was
still exporting capital. Data on British externiHilities may be available from counterparts.
Examples are Abreu (2006) for Brazil, Stone (196v)Latin America and Lewis (1975) and Wilkins
(2009) for the US. Nonetheless, Meissner and Tg2008) boldly affirm, “British net external assets
roughly equaled gross external assets, and Bilidtame a very large net creditor”.
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(payable simply to “bearer” without further specdiion). As for stocks, Davis and
Huttenback (1986) (cited by Davis and Gallman (3p@dllect data from a random
sample of corporations required to file equity stawe statements, including
addresses of stockholders. The sample containfir2@®registered between 1883
and 1907, 75 with their principal operations owdgtitain, and 79,944 stockholders.
They select reports made three to five years edggstration to avoid capturing the
original owners of the firms. The result is that3®2 of the stockholders of foreign
firms listed on the LSE were located in the UK {B6.in England alone). For UK
firms, the figure is 99.4% and the total averagel(iding also the separate category
Empire) is 89.5%. Of course, the total averagemask large variations between
sectors, as pointed out by Kindersley (1929) ferghriod after the Great War
(admittedly an event that constitutes a structoredk). Platt mentions that “foreign
government stock (sovereign bonds) was almostinbrtaeld by foreigners to the
extent of 30-40% before the First World War” and twerall estimate for securities
held by foreigners is 15%. For this reason, | alsde an allowance for foreign
agents buying foreign assets at the LSE and asthah®8ritish investors held only
80% of the nominal capital stock of foreign raildosecurities and 60% of the
nominal capital stock of foreign sovereign secasitiraded on the LSE.

Third, it is also possible that British investoraulght foreign-issued securities
in stock exchanges outside Britain. Not taking flos into account understates the
British external asset position, which is the miwbthe previous problem. As
already mentioned, the LSE possessed a compeiitideegulatory advantage with

respect to other countries’ stock exchanges. MarkeBerlin and Paris were highly
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regulated by each government. Davis and Cull (2@0&@)ide an extensive
comparison between the LSE and the New York Stoah&nhge (NYSE) for the
time, and conclude that the NYSE'’s institutionabhagements led companies seeking
capital to the LSE. Finally, when comparing thislgem with the one caused by
foreigners buying securities in the LSE, Plattegahat “British holdings on foreign
exchanges fell far short of foreign holdings in Hon, and it is convenient but
unrealistic to claim that they cancelled each othgr’

This issue has an intertemporal aspect as welidBesssuming that only
British investors bought securities at the timésstie, my framework does not
monitor changes in ownership after issue, if ageuatedinside Britain execute
those changes. In this sense, if an American rggidi London bought a security
from a British citizen, the nominal stock seriesulebnot change. Of course, if the
security moves from London to New York, a nomirtack decrease is expected,
since some shares of the security would be delfsteal London. This finding is
particularly reassuring with respect to the presibterature on British investments
overseas. Previous attempts to calculate the anad@ritish investments overseas
on the eve of the First World War followed threetgies. The first was to calculate
the level of investment by making assumptions alblmeiteturn on investments and
using the income account of the current accounliafiniL958) is an example). The
second used the residual of the current accouné tird and most influential,
known as the Jenks-Simon series, used the “Bi@mgpital Created and Called” table
from IMM to account for all new issues of capitalthe LSE ( (Stone 1999) and

(Davis and Huttenback 1986) are recent examplemx)eMf these methods made any
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attempt to calculate valuation effects, which meaaas there was no differentiation
between flows and stocks. Furthermore, since thks38imon series focused on
primary issues, it ignored developments in the sdaoy markets (and hence in the
capital stock of the security), such as defaudtgatriations, sinking funds, reinvested
earnings, redemptions and even the maturity ofsiee®® For example, a security
issued in 1876 that matured after twenty years @etill be included in the “stock”

of British international investments on the evehef First World War! My

procedure accounts for all these changes, singeantbeld affect the nominal stock of

capital of the security.

Summary of assumptions

A summary of the main assumptions presented asasathers implicit in the

text is presented below:

30 A sinking fund is a dedicated fund created by mpany or government in order to buy back a
certain security. There are several types of rutesyding draws and auctions that could occur at
market price (if the security was trading below, gar example) or at par. In some cases, a sinking
fund is a mechanism for gradual amortization ofghiacipal of a loan, avoiding a one-off large
payment at the maturity of the instrument. The ficatconsequence is that the outstanding stoek of
security decreases smoothly over time and this madower duration and higher price quotations.

31 Another problem related to counting only new issisdhe practice of underwriting, which was
common in the years leading up to the First WorlarVWA financial house, the underwriter, promised
to take back the unsold part of the issue of a (gahscription) in return for a commission. Thealds
part of the loan varied and sometimes reached alh@¥®6 of the issue. The underwriters who took
back unsold securities could hold them until masketproved or sell at a deeper discount to investor
(who sometimes behaved strategically by negotiaditamyver price directly with the underwriter
instead of buying the initial subscription). Theedit consequence of not taking into consideratien t
underwriting of securities is that the stocks cfeds and liabilities may be overestimated. The
subsequent action of the underwriter in cases \ititakes back a large percentage of the subscniptio
matters. For a foreign asset, if a British undetevrkeeps the securities or sells them later todBri
agents, it can still be considered British investhmverseas. On the other hand, if the underwsiéis
the securities to foreign agents the stock of &rithvestment overseas would be overstated if the
whole issue was counted. A modern indicator thdteskes the issue of underwriting is “free-float
capitalization”, which excludes from the outstargdgapital locked-in shares such as those owned by
promoters, company managers and even governments.
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The British external position is measured exclugibg portfolio
investments?
British investors’ holdings for each security areeg by a proportion of the

total capital listed for that security at the LSE**In order to make an

32 Chapter 5 contains a discussion about direct tnvexst. In future work, | will provide estimates of
British direct investment in order to construct aremaccurate measure of British external assets. Th
task of finding market prices for direct investmennotoriously difficult. Lane and Milesi-Ferretti
(2001), Lane and Milesi-Ferretti (2007) and CTWX2Popt to use cumulated flows corrected for
inflation (replacement cost) or exchange rate tianabook value). As already hinted above, for the
majority of countries (with the exception of somdustrial economies that publish international
investment position statistics), the only viablealative for measuring market prices of direct
investment is to use stock market price indices;esthe literature is based on aggregated figures
coming from external accounts. A compendium ofréesons given in this literature for the
inappropriateness of using stock market indexdevist 1- It is highly doubtful that broad stock
market indexes can approximate the returns of feiydneld corporations. 2 - The use of local stock
market returns of tax havens, where much of USdDirevestment Abroad affiliates are located, is not
appropriate. 3 - FDI liabilities in the form of grefield investments bear little relation to theiaties
represented on the domestic stock market. 4- Sosomogion of FDI is attributable to investment in
residential and commercial properties. 5- The valugccumulated cash and liquid assets held by an
affiliate (Treasury holdings included in FDI) wilbt have a direct relationship with the stock marke
6 — Breakdowns of FDI between reinvested earnimgsnew direct investment flows are usually not
available. Since prices for direct investment ameally not available even in the twentieth centony,
future estimates on stocks of direct investmenttiernineteenth century will be comparable to the
figures of the twentieth century. The final clagshwestment present in the international investinen
position is other investments. There is evidendamfe financial houses conceding loans related to
sovereign debt restructuring and to trade creditintates of these positions will also be provided i
future versions.

33 When a given security exhibited time variation timal capital (either because of expansion of
capital or buyback), | assume that those operaii@re carried out using the market price. This ésav
two important possible problems for the measureroéoéapital. The first concerns securities thataver
not fully paid at the time of issue. A company abigisue a bond or a stock at a certain price biyt on
demand that the investor pay upfront a percentagfgedotal price (for example 50%). At any time in
the future, the shareholders could be called totipaylifference. It was an incipient mechanism of
contingent capital. The upfront percentage wa®daibaid” or “par” value. Without accurate
information on paid value, the amount of capitalverestimated by counting the full value of capita
when just a fraction was actually paid. Nonetheleases when the company did not call the full
amount of capital within a few months after issieanere rare. The other problem is the existence of
sinking funds (see footnote 30). Since there wewersl types of rules, including draws and auctions
that could occur at market price (if the secuniaded below par for example) or at par, some seesiri
may be taken off from the total capital not at ¢terent market price but at face value. | will uridke

a careful study of the paid values and sinking fundes in the future in order to improve the qyali

of the estimate.

% For some US railway securities, the IMM lists thtal value traded in UK and the US, instead of the
value traded only in the UK. A comparison with Bettts Stock Exchange Intelligence for the year of
1881 revealed that within a group of 48 Americatwagy securities, 13 suffered from this problem

(the total number of American railways securitiessv 23, but there was not enough information to
check the remaining 83). Curiously, these 13 sdeanere all bonds. Grossman (2002), referring
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allowance for foreign agents buying foreign seaesiat the LSE, | assume
that British held only 80% of the nominal capitidak of foreign railroad
securities and 60% of the nominal capital stocfocgign sovereign securities
traded on the LSE. In the same vein, in order tkarea allowance for foreign
agents buying British securities at the LSE, | assthat only 80% of the
nominal capital stock of British securities tradedthe LSE was held by
British. Those assumptions are on the extremedfid&isting estimates in
both cases. By overestimating the share of foraggnts in possession of
British and foreign assets traded at the LSE dljikunderstate the UK net
external assets position (and the net revenuesngpimim it) >

When coupon payments were not available for theugation of yields, they
were substituted for coupon rates. The use of cougi@s could overestimate
yields when coupons were not paid, a rather fregereent. The substitution is
also not applicable to dividend payments of eqsé@gurities, which do not
contain coupon rates.

The next chapter applies the procedure describedeadnd reveals the main

empirical findings of this work.

only to equity, affirms that the same reportinglpemn exists for some French railways. This issue
overstates British external asset position, sinpeoportion of the whole capital stock of the firm
would be attributed to British investors, instedié @roportion of the exact amount effectively trag
at the LSE.

% These assumptions will be refined in future versiof this paper that include the full sample of
securities traded in the London Stock Exchangdh different weights for more granular classes of
asset and in line with the evidence of the sedtianitations.
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Chapter 3: Main Results

The data sample contains securities from four sgctoreign and British
railroad securities and foreign and British sovgmesecurities® In total, 601,869
observations are available for total capital antl, 832 for prices. Those observations
correspond to 3,680 securities traded between 8pa889 and July 1914, of which
42 are British sovereign/government bonds, 1,2@2Baitish railroads and 875
foreign sovereign bonds. Government/sovereign geesiwvere the main class of
assets traded at the LSE and British governmentisies were the safe asset of the
period®’ Railroads were the most important sector of pevavestment for the
period. The US was the major destination for Brifisreign investments in railroads,
but the sample includes countries from all contiseimcluding Canada, Argentina,
India, the Ottoman Empire and Brazil. Foreign seigr securities and foreign
railroad securities represented 68% of the totallmer of foreign securities traded at
the LSE (Stone 1999). According to tBeock Exchange Official Intelligentm 1902
(page 1898), the total capital of sovereign/goveaninand railroad securities

amounted to 88% of the total capital of all seeesitraded at the LSE.

% British securities are those from England, Scatland all of Ireland (Wales is part of England).

3" Besides Exchequer bonds and bills, consols andoaas, the securities classified as government
include debt from the Red Sea Telegraph CompaeyMtttropolitan Police and equity from the Bank
of England and the Bank of Ireland. The last twousigies were almost bonds, since they had fixed
yields. Also originally included were sovereign kbisrfrom other countries, such as Turkey and
Transvaal that carried official guarantees fromBhiish government. | opted to assign those last
bonds to the countries that originally issued theusities for the sake of keeping a pure geographic
breakdown of securities. Of course, when considaretkr the principle of ultimate borrower, those
securities would be British liabilities. See chagdor more details.
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Table 4 summarizes the main characteristics ofl#ta® In terms of total
capital, foreign companies have a higher mean tardlard deviation (due to
sovereign securities — governments were able t@istore liabilities than private
companies were). Average closing prices were hitfaar average issuance prices
and face values (normalized to 100) for Britishus#ies, but below issuance prices
and face values for foreign securities. The avecaggon rate (contained in the name
of the security) is 4.45% in the case of Britishwgéies and 4.90% in the case of
foreign securities, with a larger standard deviadad a lower maximum value for
foreign securities. Six dummy variables were creaiguity, Equity Preferred,
Dollar Denominated, Pound Denominated, Sterlingu€#aand Gold Clause. On
average, 30% of the securities are equity (whicamaghat 70% are debt), and 14%
are preferred shares (meaning that common stetk%#sof total equity). In the case
of Britain, 50% of securities are equity and 28%eturities are preferred stock,
while for the rest of the world these shares afé &88d 6%. These figures refer only
to the number of securities and not capital valMésile all British securities are
guoted in pounds, 23% of foreign securities argepio dollars, but almost 14% of
the total or 61% of those quoted in dollars congasterling or gold clause, which

guarantees the payment in pounds or gold (abolistmechange rate risk).

% The table’s figures are in the original currenéyhe data. For example, “Capital Amount of Share”
refers to the indivisible face value of one sharthe capital amount divided by the number of share
In the case of British securities, the maximum gadfi200 represents 200 pounds, but in the case of
foreign securities, the maximum value of 1000 galgsiepresents 1000 dollars, which is equivalent to
200 pounds.
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Variable N Mean SD Min  Max
All securities
Capital (Pounds) 601869 5.33E+06 2.80E+07 0 8.89E+08
Capital Amount of Share 194994 302.69 406.96 0 1000
Par 595999 98.37 51.59 0 1000
Prices Closing 571452 89.43 42.41 0 1165
Prices Last Business 245025 89.42 48.44 0 1331
Price Issuance 101735 88.77 28.79 | 1922
Coupon Rate 493781 4.75 1.19 0.5 12.86
Equity (Dummy) 605157 0.3 0.46 0 1
Equity Pref. (Dummy) 605157 0.14 0.35 0 1
Exchange Rate 605157 4.98 0.3 483 6.48
Dollar denominated (Dummy) 605157 0.85 0.35 0 1
Pound denominated (Dummy) 605157 0.15 0.35 0 1
Sterling Clause 605157 0.03 0.17 0 1
Gold clause 605157 0.06 0.23 0 1
British securities
Capital (Pounds) 220282 3.89E+06 2.57E+07 2125 5.92E+08
Capital Amount of Share 28086 31.34 32.35 0 200
Par 220290 90.7 26.37 0 205.5
Prices Closing 210066 102.38 47.04 0 1165
Prices Last Business 129440 103.53 48.35 0 1331
Price Issuance 3852 80.67 29.1 5 150
Coupcn Rate 16656¢C 445 105 0S5 12,86
Equity (Dummy) 221870 0.5 0.5 0 1
Equity Pref. (Dummy) 221870 0.28 0.45 0 1
Exchange Rate 221870 5.04 0.36 4.83 6.48
Pound denominated (Dummy) 221870 1 0 1 1
Other denominated (Dummy) 221870 0 0 0 0
Rest of the World securities
Capital (Pounds) 381587 6.17E+06 2.93E+07 0 8.89E+08
Capital Amount of Share 166908 348.35 422.89 1 1000
Par 375709 102.87 61.32 0 1000
Prices Closing 361386 81.91 37.47 0 370
Prices Last Business 115585 73.63 43.4 0 452
Price Issuance 97883 89.09 28.74 1 1922
Coupon Rate 327221 4.9 1.23 1 10.5
Equity (Dummy) 383287 0.18 0.38 0 1
Equity Pref. (Dummy) 383287 0.06 0.24 0 1
Exchange Rate 383287 4.95 0.26 4.83 6.48
Pound denominated (Dummy) 383287 0.77 0.42 0 1
Other denominated (Dummy) 383287 0.23 0.42 0 1
Sterling Clause 383287 0.05 0.22 0 1
Gold clause 383287 0.09 0.28 0 1

Table 4: Summary statistics
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Figure 2 maps the average shares of British capiakted in each country
for the period 1869-1914 (total amount of Britigpttal invested in the country for
the period 1869-1914 over the total global amodifdraish capital invested offshore
for the same period). The upper panel containsfdatsovereign securities; the
middle panel is dedicated to railroad securities @@ lower panel to the total sum of
the two sectors. The two sectors are distinctrimseof distribution of capital: while
holdings of railroad securities were heavily coricated in the US (with over 55% of
the British investment in railroads), holdings ofdign sovereign securities were
more equally distributed among several countries by Russia and France. The US
only received between 1% and 5% of the British tedyoivested in sovereign
securities. France, Argentina, Canada and Indievield the US (with much smaller
shares) as the most popular destinations for Britigestment in railroads.
Combining railroad and sovereign securities, thetrpopular destinations overall for
British capital were the US and France, followedRussia and Spain.

Figure 3 follows the same structure of Figure 2 araghs the growth of the
stock of British investment by country between fpaviods: 1869-1875 and 1905-
1914%* The middle panel shows that British capital inwestt in railroads fell over
time in Asia and Europe in general and increaseédagmmericas, especially in
Argentina, with growth over 100%, and also in Mexi€olombia and the US. With

respect to sovereign bonds, British investment drguwnore than 100% in South

% The growth rate is defined as the average of tfitesB total capital received for each country and
class of investment (sovereign/ railroad) overghaod 1905-1914 divided by the average over the
period 1869-1875. | chose this procedure insteaingbly calculating the growth from the year 1869
to the year of 1914 because many countries dideugtive any investment in the year 1869 and they
would drop out of the calculation.
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Africa and Japan (including the Korean peninsutadlpwed by Germany. The stock
of British capital in sovereign securities fell&pain, the Ottoman Empire, the US
and several Latin American countries between tleegeriods.

The heterogeneous distribution of resources andthrimdicates that “pull”
factors were important in explaining why Britistv@stors sent money abroad. In the
case of railroads, the rapid expansion of the Aca@rrail network and companies
during that period explains the position of the &She top destination for British
capital. By the end of the period, the expansioAmgrican railways slowed, since
tracks already covered most of the territory. Gmelie of the First World War,
British investors were allocating new investmentthie expansion of railroads in
Argentina in order to improve the transportatioragficultural and livestock exports.
The growth of the stock of capital in German anghd&se sovereign bonds might be
a result of the state-led industrialization proesssccurring in those countries. Two
factors might explain the growth of the British ttapstock in South Africa: state
investment in gold mines discovered around thigopesnd investment related to the
incorporation of the two Boer republics as coloraésr the Boer Wars (it is also
possible that the costs of the war were partlyrfoeal by bonds issued by the British

colony in South Africa, which absorbed the Boemtdjs after the war).
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Figure 2: Average Distribution of British Investntdar the period 1869-1914 (total
amount of British capital invested in the countoy the period 1869-1914 over the
total global amount of British capital investedstibre for the same period).
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Figure 3: Growth of the stock of British Investmebetween 1869-75 and 1905-14
(percent).
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British International Investment Position

For each class of investment (sovereign / railr@and) geographical location
(UK / foreign), | compute two series:
1) Issuance price series: the sum of the capital valeach outstanding security

for each month, measured at issuance prices.

2) Market prices series: the sum of the capital valueach outstanding security

for each month, measured at current market prices.

Foreign securities compose UK'’s external assetgevidritish securities
compose UK'’s external liabilities. The cumulatiapital gains on UK external assets
and liabilities are given by the differences betw#e market price series and the
issuance price seri¢8.Market prices indicate the valuation of securibesight by a
British investor at a specific moment in time. if iavestor decided to sell that
security at that moment in the market, he woul@irexa value that is different from
the price at which he acquired the asset, whithdsapital gain. Comparing market
prices and issuance prices is analogous to a casopasf series constructed from
cumulated current account balances (without valnatifects in the language of
Gourinchas and Rey (2007)) and net external posit{oalculated taking into account

valuation effects). In this case, however, botimesies come from the same data

0 Dollar denominated securities (mostly from the @&nada and some Latin America countries)

were converted at the official exchange rate. Ft&T8 to 1914, | used the official exchange rate of
4.86, based on the evidence in Figure 1. Befork ithéhe greenback period, the exchange rate was a
high as 6.48 in 1869. Note that for most of theéqakrit was common practice in the London financial
market to use the round value 4 shillings per doldich translates into 5 dollars per pound gtexli

For the other currencies, | used the following exae rates corresponding to one British pound
sterling: 20.43 German marks, 26.28 Italian li@&8 Russian rubles, 24.02 Austrian-Hungarian
kroners, 12.10 Dutch guilders, 25.2 Spanish pes@td2 Japanese yens, 25.2 Belgian francs and 18.10
Danish kroners.
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source. Figure 4 shows the issuance and market gerges for foreign railroad and
government securities (panel A), and for Britisiroad and government securities
(panel B). The value of outstanding foreign rablesecurities rises almost
continuously from 1869 to 1914 in both series @m®e price and market price).
Cumulative capital gains (the difference betweentito series) are negative before
1880 and positive between 1880 and 1900. Markeieviamicreases after 1900,
meaning that capital gains are higher for theyasts of the sample. For UK railroad
securities, the market price series is above theisce price series for the entire
period before 1907. Cumulative capital gains insee@most continuously from 1869
until around 1895 and decline thereatfter, turniagative from 1907 to 1914. The
value of outstanding foreign government bonds gratass slower rate than foreign
railroad securities, but the level of the formehiigher than the level of the latter.
Cumulative capital gains are roughly stable foefgn sovereign securities after
1885. UK government securities’ cumulative capgi@ins are smaller than for foreign
sovereign bonds. They are mildly positive for arsperiod from 1895 to around
1900 and then turn negative after 1900. The valweitstanding foreign securities is
much higher than the value of outstanding Britisbusities in both classes

(railroads/sovereign).

*1 The four “tumbles” in the series are probably thuenisclassifications of the exchange rate of some
securities. Future versions of this work will fixet problem. The calculation of capital gains is not
affected.
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Figure 4 Panel A: Value of outstanding foreignrab and government securities
(Millions of pounds sterling). Issue or issuance@iseries is the sum of the capital
value of each outstanding security for each mammgsured at issuance prices.
Market prices series is the sum of the capital@@aiueach outstanding security for

each month, measured at current market prices.
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UK Railroad Securities
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Figure 4 Panel B: Value of outstanding Britishn@ald and government
securities (Millions of pounds sterling). Issugssuance price series is the sum of the
capital value of each outstanding security for eacimth, measured at issuance
prices. Market prices series is the sum of thetabpalue of each outstanding

security for each month, measured at current mankess.

Figure 5 (panels A and B) scales the series predentFigure 4 (panels A

and B) by UK’s nominal GDP. Figure 5 assumes thrétdB investors owned 80% of
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the outstanding value of foreign railroad secwsiti@ded at the LSE, 80% of the
outstanding value of British railroad and governtregcurities traded at the LSE (so
that foreign investors owned 20% of British secesit and 60% of foreign
government securiti€$. The sum of the market price series for foreignegnment
and railroad securities is a proxy for the totatiBn external asset position while the
sum of the market price series for British governtrand railroad securities is a
proxy for the total British external liability pdgin. The difference between the
former and the latter constitutes a proxy for tmgigh net external position. To my
knowledge, this is the first monthly time serieSraate of the British external
position that takes into account capital gainsfatidws the modern methodology for
the compilation of international investment posité®

The issuance price series for foreign railway haddi(already multiplied by
0.8) oscillates between 60% and 80% of GDP fronb1t881914, after increasing
from 35% to 60% of GDP between 1869 and 1885. Taket price series has three
distinct periods. In the first, between 1869 ané5.,8t increases from 30% of GDP to
80% of GDP, eventually overtaking the issuanceepseries in 1880. It then

stabilizes at around 80% of GDP until 1905, whanadtves to another level around

2 The nominal GDP series is taken from Dimsdale,sHithd Thomas (2015). The series includes the
GDP for the whole island of Ireland. The formula flee top panel of figure 5 panel AigD E

/&,,F*(G H9I*9 - 9IG, $9!, H) HI9! (J*K9H *L$GFO!-I, M, for the bottom panel
of figure 5 panel A is

7N E /&,,F*(G H9I*9 - 9!G $9!,H) H9!( HO 9P (- $GF9-I, M2 and for the
two panels of figure 5 panel B is

7>E

1&,F*(G H9 I*9 - 9IG $9!, H) #9!-1,Q J*IK9H* L, H9 HO 9(P (- $GF9!-I, M2

3 Previous estimates are in the range of 120% - 160&DP for total assets before First World War.
Using the issuance prices (since the previous agtisndid not take in consideration capital gaihs),
obtain a value around 160%. Multiplying 160% by (sihce the sample represents around 90% of the
total value of securities traded at the LSE), lagbapproximately 180%. Curiously, this figure does
not change by much when taking in account capaaigfor the specific year of 1914.
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100% of GDP. The sudden drop in July 1914 probedflgcts the events that led to
the First World War.

The issuance and market price series for foreigreigmment securities
holdings rise from around 50% of GDP in 1869 tauaib110% of GDP in 1885.
Both series are stable from 1885 to 1914, withdkeance price series around 90%
of GDP and the market price series around 110%0# GVhen scaled by the ratio
of ownership of British assets, the capital gaindiabilities coming from UK railway
securities in the years 1869-1910 are lower tharcépital gains on foreign assets for
most years. Capital gains on UK government seesrdre very low when compared

to those of UK and foreign railroad securities.
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Figure 5 Panel A: Measures of UK external assedsréssed as percentage of GDP
and scaled by 80 percent for railroads and 60 péfoe government securities). The
formula for the top panel is 0.8*(Issuance or MafReces Series of Foreign Railroad

Securities) r the bottom panel is 0.6*(Issuance or Market P8eeies of

Foreign Government SecuritiespDP.
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UK Railroad Securities
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Figure 5 Panel B: Measures of UK external lialaht(expressed as percentage of
GDP and scaled by 20 percent). The formula fotweepanels is 0.2*(Issuance or
Market Price Series of British Railroads or GoveeminSecurities) GDP.

Dividend vield estimates

Dividend yields and coupon ratd$ ére the other necessary component for

measurement of exorbitant privilege. The IMM consaspecific columns for
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dividend yields'* | developed a specific procedure to organize #ta tbr railroad
securities (described in chapter 5). The estimfatesoupon payments on government
securities use the coupon rates collected in theesaf the securities.

Figure 6 presents the series for dividend andestancome derived from the
information on dividend yields and coupon ratethefdatabas®€. The figure also
presents yearly estimates from the income accduhieccurrent account from the
existing literature (Mitchell 1988). Since divideadd interest incomes on external
assets and liabilities are the source of the reenepresented by the income
account, the comparison between the two sets @fssierdirect. The series “Income
Assets New” represents the dividend and interesinre from foreign railroad and
government securities while the series “Income ilitsds New” represents the
dividend and interest income from British railrcatd government securities. The
levels of both series are close to the ones fraitérature, with minor deviations.
While the increase in dividends / interest inconogf 1905 to 1914 is more
accentuated in the new asset series (probablyodiine tgrowth of the stock of foreign
railroad securities), both asset series (fromphiger and from Mitchell) oscillate
around 6-7% of GDP annually from 1880 to 1905. mbe liabilities series is above
the corresponding series from the literature foshad the period. The new liabilities

series actually declines a bit over time whilegbaes from Mitchell rises a bit. Since

*4 The IMM and the financial market of the period 88814 do not differentiate between equity and
debt securities. Coupon payments of debt securitéze also called dividend payments. | usually use
the modern terminology.

> For each security and each month, the couporaratehe dividend yields were multiplied by the
outstanding value of the capital of the securitiye Tesult is the dividend / interest income in misin
sterling. This income was multiplied by the factof€.6, 0.8 and 0.2 respectively for foreign
government securities, foreign railroad securitied British securities. After aggregation into two
series for foreign securities and British secwsitithey were divided by GDP.
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the British external liabilities position was smiallcomparison to the external assets

position, the liabilities yields are also smallcmmparison to asset yields.
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Figure 6: Dividend and coupon income on externs¢@sand liabilities (percentage
of GDP). Series “New” are calculated by multiplyitihge coupon rate and the
dividend yields by the outstanding value of theitzf each security and
aggregating (taking into account the percentag@94F0/20). “Mitchell” refers to the
estimates of the income account of the currentadcoom Mitchell (1988).

Figure 7 presents average excess rates of retuthd@eriod 1869-1914 by
class of investment (railroads/sovereign) and ayfitExcess rates of return are
obtained by subtracting the rates of return onesponding British securities from

the rates of return on foreign securities, in otdarepresent accurately the spread

6 Average excess rates of return are the capitabgaidividend yields / coupon rates for securities
a particular country discounted of capital gairdividend yields / coupon rates for British secesti

For example, the average monthly rate of returBrakilian securities was 0.13% - 0.25% higher than
the return on British securities.
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between assets and liabilities from the viewpofrd British investor. The maximum
rate of return on railroads is higher than the mmaxn rate of return on sovereign
securities, but the lowest rate of return on sagese(-0.13% per month) is higher
than the lowest rate of return on railroads (-0. 6t month), which means that
railroad securities are riskier than sovereign stes. Latin America is the continent
with highest rates of return in general. Figurea@&spnts the breakdown for railroad
securities into common equity, preferred equity daldt (all foreign sovereign

securities are debt).
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Figure 7: Average monthly excess return for 186941@ercentage). Colors
represent capital gains + dividend yields / cougaias for securities of the country

discounted of capital gains + dividend yields /powoi rates for British securities.
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Figure 8: Average monthly railroad securities esaesurn for 1869-1914 by railroad
class of asset (percentage). Colors represertatgpins + dividend yields / coupon
rates for railroad securities of the country disded of capital gains + dividend

yields / coupon rates for British railroad secesti
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Aggregate Exorbitant Privilege

My benchmark measure of net revenues earned bgiBkits-vis the rest of
the world (or aggregate exorbitant privilege) is fum of the excess capital gains and
dividend/interest income calculated from the prexXmr external liabilities and assets
in the previous sections. Capital gains are the sltine differences between market
price series and issuance price series of forergargties (railroad / sovereign) minus
the differences between market price series ancm® price series of British
securities (railroad / sovereign) in Figure 5. @emd and interest income come from
Figure 6. Figure 9 presents the results as a pegemf GDP. Since liabilities are
scaled by a factor of 0.2 (20% foreign holding8dfish securities), most of the
dynamics of net revenues comes from the dynamicgptal gains and
dividend/interest income from external assets. gioevth in net revenues is in
tandem with the increase in the net external mosibif the United Kingdom from
1869 to 1880. For the first decade of the sanipri¢ain paid returns to the rest of the
world because net capital gains were negative ahdimidend/interest income was
positive but small in comparison to capital gaifisam 1880 to 1914, revenues from
capital gains on foreign railroad securities and tesser extent from foreign
government securities boosted the revenues recbiv@&itain. The series reached
peaks of 40% of GDP in some months but the avasagf@ble at a level just below
20% of GDP. The average for the whole period (18894) is 13.4% of GDP, with

substantial fluctuation¥.

*" Table 7 and Table 8 of the appendix show thataties of 80% for British ownership of foreign
railroads securities, 60% of British ownership afeign sovereign securities, 20% of foreign
ownership of British securities assumed in thisguagre not determinant for the result. Table 7esari
the ratio of British ownership of railroads sedestfrom 70% to 100% while varying the ratio of
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Figure 9: Measure of net revenues earned by Bntigha-vis the rest of the world
(aggregate exorbitant privilege as a percenta@el®). Revenues are the sum of
excess capital gains (differences between marlkes peries and issuance price series
in Figure 5) and dividend and interest income fféigure 6. The two components
(from Figure 5 and Figure 6) take into accountghecentages of 80/60/20.

What do these figures mean in terms of equatioRig@e 10 presents the
answer. The left-hand side of equation 4 repredbetsapital gains and dividend
yields on external assets (! . ) while the right-hand side adds the yields and
capital gains on external liabilitiés ! . scaled by the ratio of liabilities
over assets 2 ). The condition for the existence of exorbitanvige is

fulfilled for almost the whole period, with the etion of the period 1869 - 1880.

ownership of British securities by foreigners frofb to 30%. In Table 8, the ratio of ownership of
foreign government securities by British variesir60% to 80% while the ratio of ownership of
British securities by foreigners varies from 098€%. In the two tables, using the most adverse
conditions to the existence of revenues (high oshmiprof British securities by foreigners and low
ownership of foreign securities by British), théimsites reached a low level of around 11% of GDP
(the highest levels are around 18% of GDP).
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Since British external liabilities are tiny withroparison to British external assets,
the right-hand side of the equation is almost(Batce it is scaled by liabilities over

assets) with comparison to the left-hand side.
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Figure 10: Equation 4 for Britain in the period 9861914. Equation i/ !
0/ .2 ,Where 11!1 111 .1 and are
respectively capital gains on assets, dividendigiéinterest rates on assets, capital
gains on liabilities, dividend yields / interestas on liabilities, nominal growth rate

of GDP and external liabilities and external assets

On average, the pure exorbitant privilege enjoye8iitain was strong
enough to manifest itself in aggregate terms. Jyreyate revenues received by
Britain were larger than the estimates for the $e last quarter of the twentieth
century and represented by themselves a signifroaetoeconomic value,
comparable for example to the investment compookthite GDP of many countries.
In the next chapter, | further explore the implicas and nuances of British

exorbitant privilege.
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Chapter 4: Further Analysis of Exorbitant Privilege

The main result of chapter 3 is that Britain engbgesignificant exorbitant
privilege. In this chapter, | analyze several isstgdated to the existence of exorbitant
privilege. The first section deals with inflatiorffdrentials. The main goal is to
assess if inflation differentials are a cause ahimal returns differentials, a step
ahead from the international finance literaturee $hction that follows reproduces
analysis from the international finance literatur@rder to understand the channels
through which British exorbitant privilege manifegtitself. The two final sections
study the importance of the size of Britain’s netenal position, Britain’s status of
creditor (instead of debtor, as is the case fotiBan the last quarter of the twentieth
century) and the currency composition of Britainé external assets as a factor
underlying the existence of British exorbitant gege.

Inflation

An important observation with respect to the ratieeturn calculated above
is that they are nominal, since information corgdim the IMM are nominal.
Dividend yields and capital gains are calculatedibimg nominal values of capital
for each security. A possible explanation for tifeecence in nominal returns
between securities of two countries could be tifferdince in inflation rates between
countries. British investors could demand a higtaninal return from securities of
other countries to assure that they would be raugia similar real return to British
securities. The difference in returns would be fyuaedifference in nominal returns.
The exorbitant privilege literature with respecthie US calculates nominal returns

and the compatibility between estimates of retfion®ritain in the period 1870-1914
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and the US in the last quarter of the twentiethtugns the main reason to calculate
nominal returns to Britaif’ The advent of persistent high inflation occurshie
twentieth century after the Second World War, whiadans that it is a more serious
issue for estimates of returns in the last quartéine twentieth century than before
the First World Waf?

Securities denominated in pounds sterling fromifpreountries are protected
from inflation. In theory, other securities could Yulnerable, but persistent higher
rates of inflation with respect to other countisésuld not be a frequent event under
the gold standard, since the discrepancy of piaadd create a deficit in the trade
balance and trigger gold movements. A complete esisgn of real rates of returns
across the globe is not the objective of this sectinstead, | focus on the rates of
inflation of Britain and the US. Data availabiliyd the position of the US as the
largest destination of British capital and the dopwith the most non pound-
denominated securities determine the choice obthe

Figure 11 plots price indexes for the two count(iadexes with the base-year
of 1873=100 in the panel above and rates of imftayiear over year in the panel
below)>° In the beginning of the period, the US prices (etissibly as a correction

for high inflation during the Civil War). From 1878 1895, both countries followed

8 The calculation of inflation differentials is tfiest necessary step for future work that tries to
explain exorbitant privilege empirically.

9 Here | make a difference between persistent higjation that was experienced in several countries
in the second half of the twentieth century (suslha extreme experience of Brazil until 1994) and
hyperinflation episodes, such as the one experithggsermany between the wars.

%0 Series for the US are the average of three indesetined in Carter et al. (2006): the GeneralePri
Index (Snyder-Tucker), the Wholesale Price IndexGdmmodities (Warren and Pearson) and the
Wholesale Price Index (Bureau of Labor Statisti€gxies for Britain are the average of three indexe
contained in Mitchell (1988): the Rousseaux Prigdides, the Sauerbeck-Statist Price Indices and the
Board of Trade Wholesale Price Indices.
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similar dynamics and experienced strong deflattsom 1895 to 1900, inflation is
positive again in both countries. The first largeedgence occurs from 1900 to 1905,
when the US experiences inflation and British wiaee stable. From 1905 to 1914,
both countries experience positive inflation, wathigher average in the US. At least
for the period analyzed, inflation differentialslween the two countries do not seem
to be significant or a major cause for nominal megudifferentials. The period
between 1900 and 1905 is the only one with a saobatanflation differential.

Another interesting aspect of the period 1873 t@51i8 that nominal rates of return
are higher thaex-postreal rates of return (using realized inflation &bctilate the

real rates of returm): Average inflation rate for the period 1872-19140i1% for the

US and -0.5% for Britain.

* persistent deflation affects expectations as Wedistimates of expectations of inflation were
available ex-antereal rates of return would be higher than nomiatds of return.
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Figure 11: Prices in Britain and the US. Panel Bofee): Average of price indexes
(1873=100). Panel B (Below): Inflation Year overareSources: Mitchell (1988) for
Britain and Carter et al. (2006) for the US.

Composition and return effects for capital gains

GR (2007) decompose excess returns in the US iseibend half of the

twentieth century into total return and compositédfects. They find that in the case
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of the US, external assets are dominated by clagsessets with higher risk profile
than those of external liabilities. Figure 12 shdlass composition of British securities
(government and railroads) in the top panel and@ign securities (government and
railroads) in the lower panel. The top panel repmésthe portfolio composed of
British external liabilities and the lower panegthortfolio composed of British
external assef€.The usual ascendant scale of risk goes from aetith promises a
fixed return to the investor) to preferred shaweisi¢h promise a fixed return after the
payment of bonds) and to common shares (the rdgielceivers of eventual profit
distribution). The first important aspect to netia the two panels is the relative
dominance of debt instruments. The share of detglser than 85% in the lower
panel and ranges from 80% to 60% in the upper pafet immediate conclusion
from Figure 12 is that there is a large differehetveen the composition of British
external assets and British external liabilitieakifig into account that debt securities
are associated with a lower profile of risk, thgufie suggests that Britain’s profile
was the inverse of the US of the late twentiethiiuogn external assets were
dominated by classes of securities with a lowds piofile than those of external

liabilities.>®

*2|n order to carry out the analysis presentedimgBction, | assume that foreign investors bought
British assets in a fixed proportion with respecttte total amount traded at the LSE. For example,
investors would hold portfolios composed of 50%Batish government securities and 50% of British
railway securities. This might not be true, sinoeefgn investors may have been biased to one tiype o
British security. If that security was governmeannls, the estimates presented here are a lowedboun
of the possible range for the composition effect.

%3 This is compatible to evidence that British ineestpreferred debt securities. See Platt (1986).
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Figure 12: Composition of portfolios in terms ods$ of assets. (In black and

white charts, debt is the area below).

Table 5 and Figure 13 present the decompositidataf excess returns
(capital gains + dividend yields) on British netexal assets into the composition

effect and the total return effect, following eqaatb:
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The total excess return here corresponds to a veslghxorbitant
privilege, since | am not taking into account tBatish assets are much larger
than British liabilities>* The total return effect is the difference betwesmrns of
assets and liabilitiewithin each class of assgtovereign, railroad debt, railroad
common equity, and railroad preferred equity), taitng into account the shares
of each class of asset in the composition of assetdiabilities. As an example,
the difference in returns between British railr@ainmon equity and foreign
railroad common equity contributes to the totalineteffect.

The composition effect is the difference in retucaused by differences
in the composition of the asset and liability politis. If external assets are less
concentrated in equity than external liabilitidee tifference between the share of
equity in assets and the share of equity in liaédiis negative. For example, if
equities are 10% of assets and 30% of liabilities,difference is -20%. The
composition effect for equity is -20% multiplied the average of the returns of

equities on assets and equities on liabilitiese@ithe returns on individual asset

classes (the average between the returns of the class in assets and liabilities),

> The difference between British and American retasizes of gross external assets and liabilisies i
important. While for the US gross external lialgkt are 1 to 1.5 times the size of the gross eatern
assets (175% of GDP compared to 150% of GDP oragedrom 1990 to 2004), for Britain gross
external assets were probably more than 10 tingdsehithan gross external liabilities during this
period (180% of GDP compared to 10% of GDP). WGiR (2007) were giving equal weight to
comparable magnitudes (150% of GDP and 175% of GDdth giving equal weights to completely
different magnitudes. The direct consequence issitime of the results might be counterintuitiveisTh
is the spirit of the difference between weightedrbitant privilege and aggregate exorbitant priyde

70



the different compositions of assets and liabsigenerate different aggregate
returns.

Given the composition of UK’s external assets aalilities in Figure 12,
it is no surprise that the composition effect igateve: the portfolio composed of
British external assets is less risky than thefpliotcomposed of British external
liabilities. A large part of the result comes froaalroad equity securities, while
sovereign securities present a positive composdftect for most decades (since
sovereign securities are all debt). The total reaffect on British net external
assets derives from the difference in returns wigach class of asset and not
from the different composition of assets and liibs. Since the composition
effect is negative, positive total excess retureamthat the return effect is
positive and large. The overall total excess retsipositive (0.1%), but this is a
result largely of the decade from 1900 to 1909.tRose years, the total return
effect was 5.8%, boosted by strong returns ingadrsecurities of all classes. In
most other decades, the total return effect istpedbut not large enough to
compensate for the negative composition effect.rékalts for the total return
effect are compatible in terms of overall magnitudin the findings of GR
(2007) and Habib (2010) for the US in the last tpraof the twentieth century.
Because the composition effect for the US is pasiéind for Britain is usually
negative, the overall total excess return for Brita smaller than for the US in
the twentieth century. The fact that the total meteffect is positive confirms the
findings of Table 3 about pure exorbitant privilegeitish securities paid a lower

return than comparable foreign securities. None®lthe fact that British
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invested mainly in safe assets (debt) took awalygiahe benefit of issuing the

global reserve currency.

1869-1879 1880-1889 1890-1899 1900-1909 1910-1914 Total

RR Equity (Com.) -1.2 -1.0 -1.0 -1.2 -0.6 -1.1

RR Equity (Pref.) -0.8 -2.2 -1.3 -1.2 -0.5 -1.3

Composition RR Debt 0.2 -0.1 0.0 0.0 0.1 0.0
Effect RR Total -1.8 -3.3 -2.3 -24 -0.9 -2.3
Sovereign 0.5 1.0 0.7 0.7 0.0 0.6

Total -1.3 -2.3 -1.6 -1.8 -0.9 -1.6

RR Equity (Com.) -0.5 -0.6 0.2 2.2 0.2 0.3

RR Equity (Pref.) -0.1 1.2 0.3 0.9 -0.4 0.4

Total Return RR Debt -0.7 -0.4 0.0 1.2 -0.1 0.0
Effect RR Total -14 0.1 0.5 4.3 -0.3 0.7
Sovereign 0.3 2.0 0.6 1.5 0.7 1.0

Total -1.0 2.1 1.1 5.8 0.4 1.8

RR Total Excess Return -3.2 -3.2 -1.8 1.8 -1.2 -1.6
Sov. Total Excess Return 0.8 3.0 1.3 2.2 0.7 1.7
Total Excess Return -2.3 -0.2 -0.5 4.0 -0.5 0.1

Table 5: Average yearly returns for each classseétby decade.

The results of Table 5 are presented graphicallyday in Figure 13. The
strong contributions to the total return effectaifroad securities are observable in
the years of 1900, 1901 and 1908. Sovereign seutisually contribute to a
positive composition effect while railroad commaacks usually make a negative
contribution to the composition effect. For mosang the components are between -

5% and +5% but there are extremes of almost -1586+a6%.

%5 | am not claiming that investment in safe assetsflawed strategy. | am just claiming that Britai
did not take advantage of the spread between thmgeeon its assets and liabilities.
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Figure 13: Composition of average annualized mgn#turns by year

Separating between returns and aggregate positions
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It is clear from the last section that the oveealtess returns from the British
net external position were positive but very lowgcause Britain’s external asset
position was less risky than Britain’s externablidies position. With a low total
excess return (0.1%), how is it possible that Britaceived a large amount of
revenues from the rest of the world? The answraisBritain was a surplus country
and accumulated a large net external position, wieached around 180% of GDP
on the eve of the First World War. By contrast, tl& has maintained a large
negative external position in recent decades.fdestible that Britain received large
aggregate revenues from the rest of world simpbtabse its large positive net
external position leveraged small excess returig® & 14 answers this question by
plotting three series. The first one (“Actual”)tiee actual ratio of liabilities over
assets derived from my data. The second one (“Sonte”) is the ratio of liabilities
over assets that would make the right-hand sidegoftion 4 equal to the left-hand
side of Equation 4, given the (monthly) returnsukdted for Figure 16° For
example, if returns on aggregate assets are 1.8%eturns on aggregate liabilities
are 1% (meaning that excess returns are 0.1%lefthleand side of equation 4 is
0.011 and the right-hand side is 0.01*( 2  ).>" In order for the left-hand side to
be equal to the right-hand side, the ratio of liaes over assets ( 2 ) has to
be 110%. If returns on liabilities are higher tliaturns on assets, the ratio of
liabilities over assets will be lower than 100%ddhe country has to be a net

creditor to receive a positive income from the mghe world). The chart also

%2 / 1.8/ I . given 1!1 1! calculated for Figure 10.

" Returns were already discounted of the nominaivtfr@f GDP for this calculation.
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depicts the ratio of liabilities over assets fag thS for the period 1982-2004 (the line
was “stretched” in order to compare to Britaintisat one year for the US series in
the lower axis corresponds to two years of theBabsh series in the upper axis).
From the series “Actual”, Britain maintained a la@nd growing creditor position
with the ratio of liabilities over assets fallinggin 30% to close to 10% over the
period. From the series “No Income” and given tapital gains and dividend yields
on assets and liabilities, the ratio of liabiliteger assets needed to equalize returns
on Britain’s assets and liabilities would be belb®% for most of the period. Britain
would not have been able to sustain a negativextetnal position during this
period. This pattern changed after 1900, whiclm i@dcordance with the results of
Table 5. The US has been able to maintain a negaétposition that was not
sustainable by Britain, given the low excess retim comparison to the US) that the
latter received. Britain received large revenuesifthe rest of the world because of
its large and positive net external position, Ingthet returns on its external position
would have not allowed Britain to reach the statiia debtor country receiving
positive revenues from the rest of the world ub®00. The source of British income
from its external position is the difference betwéee blue line (“No Income”) and
the orange line (“Actual”) in Figure 14. The graatethe difference between the two
lines, the larger is the leveraging of a small megwdifferential by a large positive
stock position. After 1900, Britain would have besdate to be a debtor country
receiving positive revenues, and is it is possibé its ratio of liabilities to assets

would have smoothly increased if not for the iniption of the First World War.
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USA: LoA from US net external position 1982-2004 (Lower Axis)

Figure 14: Comparison of actual British Liabilitieger Assets (1871 - 1914) to
simulated British Liabilities over Assets with micome and US Liabilities over
Assets (1982 - 2004).

Currency returns

This section investigates returns differentialsMasn currencies. The country
that issues the global reserve currency derivesdaantage because its liabilities are
denominated in the global reserve currency whil@gisets are denominated in other
currencies. The case of Britain is distinct for teasons. The international monetary
arrangement was the gold standard, which meantthat currencies in the world
operated under a system of fixed exchange ratet &arency in theory would be
equivalent to the pound sterling, since it was @utible into gold and gold was
convertible into pounds sterling. The main riskhe investor originated from the

possibility of a country leaving the gold standarte other main point is that the
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majority of the foreign securities traded in Londeere denominated in pounds, and
the majority of the securities denominated in otherencies contained gold and
sterling clauses. Considering these two caveagsir€il5 presents the breakdown of
Figure 9 into securities denominated in poundsseudirities denominated in other
currencies?® Even though they comprised a minority of the siiesrtraded at the
LSE, securities denominated in other currenciesesgmt a significant share of net
returns after 1900, while the net returns from gbdanominated securities gradually
decreased. The shift in excess returns after 180s from securities denominated
in other currencies. Had the new trend been maetbafter 1914, Britain could have

received a growing benefit from its external agssition.

% GDP

T T T T T
1870.01 1880.01 1890.01 1900.01 1910.01
Date

I Other Currencies / Pound Pound / Pound

Figure 15: Measure of net revenues earned by Bntigia-vis the rest of the world
(aggregate exorbitant privilege): breakdown betwieegign securities in pounds and

foreign securities in other currencies.

8 The breakdown is from assets’ revenues sincéalliabilities are denominated in pounds.
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In this chapter, | analyzed several important dicaliions to the result on
exorbitant privilege from chapter 3. The excesarret on Britain’s net external
position were low when compared to the US. Britairested in safer assets, which
meant that it dissipated part of the advantagssafing the global reserve currency.
Britain still received large net revenues from tést of the world, due to its large
positive external position. After 1900, the curngcomposition and the estimation of
the maximum sustainable ratio of liabilities oveseats indicate that the structure of
the external position was changing. Britain mighwénbeen able to sustain a debtor

position with positive revenues from the rest @& world in the long run.
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Chapter 5: Data

This chapter provides a detailed description ofd&ta sources in order to
facilitate its use in future research. | also expthe procedures used for cleaning and
organizing the data. Two preliminary sectionsdall The first one examines the role
of the London Stock Exchange as the global corafuritish capital. The next one
clarifies the classification of capital betweenedirand portfolio investment for the
period 1870-1914 and highlights the importanceastfplio flows as the prime type
of British exports of capital. The main point oéttwo sections is to justify the use of

the data from the LSE as a good proxy for calcagathe British external position.

London Stock Exchange

Britain was the most advanced economy of the tintethe London Stock
Exchange (LSE) was the largest and most liquid &axgh in the world by far.
According to Davis and Gallman (2001, page 182),940 one-third of the paid-up
value of all negotiable securities on the planetenpioted on the LSE. The London
Stock Exchange was the international stock exchafgeign companies (for
example, American railroads) issued securitiesetharcomparison, the New York
Stock Exchange was almost exclusively a marketiéonestic securities. Investors
from other countries, such as France, utilizedsthrgices of the LSE when
composing their investment portfolios. As Platt§&Ppoints out: “The existence of
so much foreign business in London was the reasontlae LSE was closed on 31
July 1914, only three days after the Austrian datian of war on Serbia, when

resident foreign firms found it impossible to cotlevhat was due to them from
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abroad.” Besides lower tax rates, British invesem®yed cultural proximity and
knowledge of the most active financial sector & time: American railroad
securities? Platt lists the convertibility of the pound sbeg and Britain’s

worldwide network of shipping, trade and financeotiger factors that made London
a “home for funds irrespective of interest ratde British legal system should be

added to that list.

Portfolio and Direct Investment Flows

The export of British capital primarily took therfo of portfolio investment.
The IMF’s Balance of Payments Manual defines pbdfimvestment as “transactions
and positions involving debt or equity securitieslso according to the Manual,
securities “have the characteristic feature of tiebdity. That is, their legal
ownership is readily capable of being transferrgddlivery or endorsement”. Platt
estimates that direct investment (the other maieigm investment category besides
portfolio investment) was only 8% to 15% of totaltBh investment overseéS.
With respect to the most important destination ofigh foreign railroad investments
for this period, Wilkins (2009) affirms, “it hasrig been accepted that in the late
nineteenth and early twentieth centuries, the vafudfereign portfolio investment far

exceeded that of foreign direct investment in tinitédl States®

¥ The Appendix contains an analysis of this impdr&attor with the new data presented here.

® The formal definition according to the Manual Bitect investment is a category of cross-border
investment associated with a resident in one ecgritawing control or a significant degree of
influence on the management of an enterprise shasident in another economy.”

®. The type of investment probably varied with thetition. American firms issued securities in
London (portfolio flows) but British investors foed and managed companies in Latin America
(which constitutes direct investment). A high shafrdirect investment in total investment can be an
indicator of low trust in local institutions, asayzed in Hausmann and Fernandez-Arias (2000) and
discussed in Araujo et al. (2015).
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According to Platt, the definition of direct investnt employed before 1914
was capital invested privately that did not passugh a public stock exchange, or
“investment that did not leave traces in the séi@srimarkets”. However, according
to modern practice, some investments in secuiatieclassified as direct investment
if the share acquired by the investor is high emoagguarantee operational control
of the firm (the threshold is 10%). After descripithe methodology they used for
equity, Lane and Milesi-Ferretti (2001) say: “Givbat the difference between
portfolio equity investment and FDI can be blurnedome cases, we would ideally
want to estimate both stocks according to the saetbodology.” Part of the
investments registered as portfolio before 1914ldvbe classified as direct
investment in modern terms, which means that the ¢&ptured some of what is now
considered direct investment.

Since Britain was the largest exporter of capialthe period analyzed and
the largest share of this investment was in thenfof portfolio securities, the London
Stock Exchange was the natural conduit through lwthiose resources reached their
destinations. This is fortunate, since the dataicgrfrom organized markets are the
best available in terms of quality and standartrzatPortfolio data also contain two
classes of assets with different profiles of rd&bt and equity. This provides a
minimum variety of classes to assess overall plootfmsitions.

My primary data source is thevestor's Monthly ManuglMM) from 1869
to 1914. The IMM was a monthly publication provigifinancial information to
capital market investors. It has been used extelysas a data source for studying

nineteenth century capital flows in the economstdry literature. The IMM listed all
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the securities traded on the London Stock Exchangeother local British stock
exchanges, including stocks and bonds along wigliip information described in
the next section® ®*The International Center for Finance (ICF) of ¥ade School
of Management recently digitalized the pages ofissue of the IMM from 1869 to
1929 and transformed the data into an electrortabdse.

The second data source is the Stock Exchange Yala(S&Y)® It was an
annual publication with the purpose of serving as@mpendium of information for
the securities listed in the London Stock Exchafdee annual SEY is a perfect
complement to the more timely IMM, since it contdrdetailed information in the
form of text for each company and security. FiglBeand Figure 17 contain

respectively samples of the IMM and the SE¥®

®2The IMM is a precursor of modern financial infottina systems such as Reuters and Bloomberg.
Besides the Stock Exchange Yearbook mentioned heloather source of information on securities
traded in the LSE is the Stock Exchange Intelligefaso known as Burdett's Stock Exchange
Intelligence).

% The nomenclature used in this chapter is moderthd original data, a variety of names were used
to denote fixed-income securities or securitieqfted in debt: sovereign bonds were called stocks,
while railway bonds were called debenture stocksl the coupon rate was stated in the name of the
security). Securities modernly known as stocksquitees were usually called shares. Nonetheless,
sometimes the expressioapital stockwas used. Shares were classifiedm@nary, preference or
deferred Ordinary shareor simplysharecorresponds to the modern common stétkeference shares
(or modernly preferred stocks) were securities pifbrity over common stocks on earnings after the
payment of bonds (and usually had a fixed reture)rBeferred sharesvere securities that would be
paid after common stocks. The existencdeferred sharebad the practical effect of transforming
common stocks into preferred stocks, since a tltddtad to be established in order to start the
payment ofdeferred sharedt is not clear how voting rights were distribdite@ith respect to ordinary
and preference shares.

8 Microfilms of the editions of the Stock ExchangeaYbook from 1875 to 1895 were acquired and
transformed into PDFs thanks to the generous stipptie fellowship instituted by the family of
Professor Allan G. Gruchy at the University of Mand.

% The explanations of the next section contain esgioms such as “last month”, “current month” or
“last year”. Since this analysis refers to the eohbf an issue of the IMM, the reader should keep
mind that “last year” is the year before the yefgpublication of a specific IMM issue. On the same
token, “last month” refers to the last month befibre month of publication of an IMM issue.

% Grossman (2002) is a reference for the next sectio

82



Do 5 7 perpetual debenture stock| 4,270,575
Do4 3 —_

—_ 1,150,000
Doequipmentbonds,2nd charge6 %| 500,000
Do Guaranteed4 % Stock. .| 5,219,800
Do 1st preference 5 % . ] 3,218,149
Do 2nd preference 5% . 2,327,795

Do 3rd pref. 47,—5 after 3 on ord.| 7,168,055
Do GreAT WESTERN OF CANADA 5%

debenture stock ..................... 2,773,900
Do, do 6 % sterling bonds, 1890 ... 991,500
DoOrDINARY CONSOLIDATED STOCK

(10,000,0007 at 22} and 26) ...,.. 13,415,202/

100 [114 115 113 {114}

100

100
100
100
100

100
100

100

92 | 89
21

90
100 122 [128 1
783| 823 75 | 813
884 89 |

91
122

82 | 86

60 | 624 553
273 28 25

113 |115 111
107 {108 106

104 113 10

| 604

|

27

114
107

11

114}
913

121
817
86
61
274

1133
1073

11

4 7 6]118 [110 | 5 Jan 83| 5 July83| 5 Jan.84] 5 July84
3900987 .. o | 4 July83| 4 Jan.84
7 0 0)124 118 | 6 Jan.83| 6 Julys3| 6 Jan.84| 6 Julyss
5 17 §]105 | 713| 5 Dec.82| 5 Mar83| 5 Oct.83, 5 Apl.84
8 5 Oct.83| 5 Apl.84

8 0] 89| 493 5 Dec.82/ 5 Mar83
454| 22 | 0 Dec.82) 33Mar83| 0 Oct.83| 33AplL.84

4 7 117 (111 | 5 Feb.83 5 Aug83| 5 Feb.84| 5 Aug84
4 16 9110 |105 | 6 Dec.82| 6 Jne.83| 6 Dec.83 6 Jne.84

nil. | 183 73l nil nil. nil. nil.

Figure 16: Sample from the Investor's Monthly Mdnua
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Figure 17: Sample from the Stock Exchange Yearlwddi887.

84



=

A typical IMM entry included:
Name of the security.This contains the name of the company or couhiay t
issued the security, type of security (debentureks preferred, deferred or
common share, guarantees, and if it was basechwrtgage) and additional
information such as coupon rate, issuance prigear of redemption

(maturity)®’

Number of shares or amount of stockThis column contains the number of
shares in the case of stocks or the total amouiteofnonetary value of bond
issues (face value of each bond times the numbeorads issued). In the case of
railway companies, this column was named “Capitdds$ribed” and for most of
the period contained a pound sign (and dollar signspecific securities
denominated in dollars). For sovereign bonds, tlensn name was “Amount of
Loan Unredeemed”. The section for sovereign botats@ntained another
column called “Original Issue”. The difference betm “Original Issue” and
“Amount Unredeemed” was usually the result of sigkiunds (a mechanism of
gradual redemption of the issue - explained inidetdootnote 30). In this paper,

the variable amount of stock is usually calledltoggital.

Capital share or stock.The indivisible nominal/face value of one shar¢har
capital amount divided by the number of shares. Mthe security is a stock, the

word “Stock” replaces numbers in the IMM. The tyglishare for bonds was 200

®"In the case of railways, the majority of bondsevéescribed as mortgages, since real assets (lands,
rolling stock) backed them.
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pounds or 1000 dollars. This column is absenténsiéction for sovereign bonds.

“Paid” or par value. A company could issue a bond or a stock at aiogptéce
but only demand that the investor pay upfront @@etage of the total price (for
example 50%). At any time in the future, the shal@dérs could be called to pay
the difference. The expression used at the time“eagstal call”. This was an
incipient mechanism of contingent capital. Wherew 1security was issued, the
expression used was “capital created” and coulddecthe whole amount of the

issue, even the part that was not called yet.

Prices of the month.These are market quotations for the price of &oeisty.
There are four columns: opening (price of the fil@y of the month), highest
(highest price reached during the month), lowestéist price reached during the
month), and latest (closing price of the month)e Tlast business done” column
indicates the quotation of the last trade of treymus month if the security was
not traded during the current month. The price gtion is usually “per cent”,
meaning the price an investor would pay to acqairequivalent of 100 pounds
(or 500 dollars) of the nominal value of the setyyuven if the capital share was
higher. In this sense, most of the prices at theé @re quoted around the value
100 and it was easy to distinguish between a sgdhat was trading below par
and above par. The exceptions referred to secufitisually equity) with share
value below 100 (for example GBP 10 or GBP 50}hla case, the quotation was

per share and the price was around the nominaéafithe shar&©°

% The interval of the price variation is a reasorahtlicator for the amount being negotiated, but
during episodes of interest default prices coutl siaking away the usefulness of the indicatoe Th
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Last four dividends paid. This section represented the coupon or dividend
payments. Several formats for the presentation weed over the years. In earlier
years, the format took advantage of the fact thatcbupon rate was included in
the name of the security and simply stated the hwot frequency of payments
of the dividends, such as “Feb&Aug” or “hy” referg to semi-annual payments
and “ga” for quarterly payments. Later, the forreablved to include the actual
payment and the date of payments, probably dueetferct that effective
payments were often different from the coupon rékes was represented by four
numbers and four dates (“6 6 6 6 Jan94 Aug94 JAn@S5"). The actual
payment was generally given by a percentage afdingnal value, but there were
cases of dividends presented in terms of poundlngh and pencé’ Most
importantly, this section also indicates periodewlkoupons were not paid. In
this case, it is possible to note frozen datesufoextended period. Besides that,
sometimes the word “nil” would be included in thege&lwhen a payment was
supposed to happen. If the lack of payments covamesktended period, a simple
expression “nil since” was included along the ddtthe last payment. When

payments resumed, the period without payment betaineetween”.

Last year dividend yields Investor at Latest PricdPercent. Total dividend

“usual” price level is important information for giggations of data, since it determines the right
factor to weight the prices of securities. TRa&ilway Timess a useful crosscheck for this information
with respect to railroads securities.

% The IMM usually reported accurate issuance pri¢ésen the issuance price was included in the
name of the security, the manual would just indicae premium over the indicated price with “p” or
“pm” next to it (“d” was used for a discount). Largeturns would be found if the premium is
mistakenly used in the place of the price.

"0 |CF created a new column with the values in poushi#lings and pence converted to total pence
values, using the usual conversion of one poun@@ashilling and 12 pence for one shilling.
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yields for the previous (“last”) year in poundsillgigs and pence. This column
was introduced in June 1879 taking into accountwtelast dividends. Around
1885, it started to take into account all the devids paid in the last year. Until
December 1882, it simply represented the dividemasupon payments given by
the section “Last four dividends paid” (and mulipol by the nominal value)
divided by the market price. After January 1883 waiitth the arrival of a new
editor to the IMM, the calculation started to indduthe expected capital gain
between the current market price and the redempabre. This included
thousands of calculations of compound interessrateen the redemption date

was years ahead of the current date.

The sovereign bonds section was slightly diffefemin the other sections. The
columns “Original issue” and “Amount of Loan Unredeed” were already
explained above. It also contained a separateé€lBsice” column (in other
sections, this information would be included in tiane of securities). Three
columns were dedicated to sinking funds: how mudhe original issue was
redeemed every year (usually 1%), the months wiheas applied and the final
year of redemption. The last information is pafacly useful with respect to the
calculation of maturities of bonds. Since sevecaksnes for sinking funds
existed at the time, these columns are permeatedtystandard entries such as
the one for British securities: “Difference betwesmual interest and 25,000,000
pounds applied to purchases, and surplus incomgetarapplied to purchases in

succeeding years.”

Other information such as highest and lowest pritesg the last year and, in
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some editions (June and December), specific nttegtdhe country of the

company or government could also be included.

The IMM varied the way it presented the data olergeriod. Securities were
normally organized by purpose, for example witheseign bonds in one section and
company bonds in another; railway companies ustmt,/their own section. Other
important sections were “mining” and “banks andafinial companies”. The rest of
the companies, including utilities, were includedhe category “miscellaneous”. The
sections changed over the years, reflecting theasing complexity of the market.
The section for railway companies was split by ¢ou(or region) in 1895, after
which there were specific sections for Britishwails, American railways, Colonial
railways ex-India and Indian railways. These sexdimake the assessment of the
country of origin for each security straightforwdod the later periods. Before that,
the identification relies on the name of the sagutn the case of sovereign bonds,

identification is straightforward: The names of securities of railway companies,

" The classification could change according to fmalitdevelopments. The regions of Australia
(example: Tanzania) and Canada (example: Britidii@oia) were considered autonomous entities
before the formal creation of federations. Theyanaassified as Australian and Canadian nonetheless
(Newfoundland was considered as Canadian desgitiath that it joined the federation much later). A
single Confederate bond (guarantee by cotton) Veasified as American. Boer’s colonies such as
Orange Free State and Transvaal were autonomousrigsuin the beginning of the sample and later
became part of the Union of South Africa, a colohritain. Their securities were classified under
Britain in the last issues of the IMM but | opteddassify them as South African in the database. |
also classified Prussian and North German Conféideta securities as German. For a variety of
reasons, the government of Britain issued guararitgesovereign bonds of other countries, usually
but not necessarily protectorates or dominionsinAke case of South Africa, they were initially
inserted under the country that issued them bet they were moved to the British space and a note
under the country’s space stated “See Britain”.dldssified those securities according to natioyalit
and not the guarantee. A case of a non-colony ggauith a British (and French) guarantee is the
Turkish 4% 1855 bond.
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subnational debt and utilities companies are ugliaked to their place of origin.

The SEY was extensively used to clarify the coastof some companiés.

The IMM contained other sections besides the tabi#sfinancial
information described above. In some editions thae a “Tabular History of the
Money” with the history of changes in the discotates from the Bank of England.
The editors of the journal analyzed companies hadyeneral state of the market in
the first section. The last section was dedicateabtices and reports from
companies. A table of “Home Railway Traffic Returhsted the revenues and other
operational statistics from the most importantwaif companies in each continent.
More important was another table by the name oiti8r Capital Created and
Called”. This table contained information on newguiss of securities, including how
much of each security was already paid and if tmepany was calling for more
capital. There was a subsection of securitiesviea¢ “subscribed partly abroad”,
meaning that part of the capital stated was rais@ther countries in spite of the fact

that the table states the total amount of the abgitbscription.

Data Cleaning

There are several issues with respect to the fitton of securities. The
ICF file provides codes for each security but sgi@srare not always tracked

correctly for several reasofi$This problem is particularly severe for large

2 Some railway companies are listed as Americarihgit business is performed in other countries.
This is the case of some Mexican railway compaaresthe Panama railway company. The last
provided the link between the Atlantic and Paadifi@ans before the construction of the canal.

3ICF is still working on the identification codes.tdble with all the modifications made to the
original series is available upon request.
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companies that issued several securities simulteshedJnfortunately, the names of
the securities are not always reliable. In ordesaee printing space, the IMM only
stated the name of the company for the first sgclisted. All the following
securities for that same company lido” (from ditto) to indicate that the name of the
company is the same as the one of the securiggdlebove. This is also true for
securities that share some kind of characteristich as coupon rates. The first entry
states the characteristic and subsequent enteethesvord tlo”, listing only the
security’s distinct characteristic (for examplalifierent maturity). The ICF
reproduces for each of the following securitieswhmle name of the first security,
and the additional information is listed in a difiat column called “Security
Description”. Other issues that make it difficutitientify securities include:
Names of securities given in the IMM change oveeti usually with the addition
of more information, such as year of maturity, coupate, issuance price,
guarantees provided by other companies, and tis¢ée@xie of a gold or sterling
clause. The basic information is the type of seg\ifi it is a stock, bond,

preferred share, ordinary share or mortgdge).

Large companies actively managed liabilities. imesal cases, companies
redeemed securities before their original matuaitg switched them for securities
with lower yields or longer maturities. Compani¢sanerged securities or

created new securities by splitting others.

New companies were created and existing compaailesl fand were bought by

"During the analyzed period, the editors of the IM¥de efforts to homogenize the names of the
securities, including coupon rates and includimge column with the year of redemption of the
securities.

91



other investors. Mergers and acquisitions werea@alye common for railways,
since, for example, local railways were combineddwer larger geographic
areas. All those processes implied name chafig@smpanies also issued
securities for spin-offs. For instance, a compaimghtissue separate series of
securities for a specific project, such as a tuyrimadige or even a certain

extension of the railway to a city or region.

The original IMM contained typos. Most were minait ln some cases two
securities switched places from one month to amothether cases, the figure in
the total capital column could be the sum of midtgecurities linked by brackets.
To assign the whole amount to only one securitypaepeat the same value for

all securities inside the brackets would not beueate’®

The identification of each security was the fitgtsin cleaning and
organizing the data. Using the capital column, Wwh&nds to be less volatile, each
security name was tracked for intervals of fivergassing the IMM issueS.For each
security, if any information was added throughtat years, the name was modified

only to the extent that the new information did regiresent a drastic departure from

"For example, the Erie Company changed its nameete Xork, Lake Erie and Western company
around 1879. In 1896, it became Erie Railroad agélfinile such name changes could have been
associated with a change of management, the fétatisome securities survived the transitions. In
some cases, the old securities with the new compame were wrongly listed as new securities.

"*The technical appendix lists the procedures uselistimguish between some of these securities.

"These intervals ended in December of 1869, 1875),18385, 1890, 1895, 1900, 1905, 1910 and
June of 1914. If a security was not identified thgb those intervals (in the case of securities with

life shorter than 5 years falling between the thodds), a month and year inside the interval ofiifiee

of the security was verified. It is necessary testthat at some point in time the security egliste
alongside others, which excludes the possibilitglagsification of a security with a new name as a
new security. Besides the SEY, supplementary sewggeh afRailway Times, The Banker's Magazine
and Statistical Register, Moody's Manual of Corpimma Securities, Commercial and Financial
Chronicle, The Economisind annual reports from companiesre used to check information not
clear in the original data.
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the former name. If that was the case, a note m@sded and further investigation
conducted.

Once each security was uniquely identified, tinreesewvere scanned for
further problems. Most of the time, a note indicgta sudden change of name led to
the conclusion of an inappropriate joining of tvexgrities. Similarly, two securities
with similar names are in most cases one securifjffarent points in time. While
the capital column was the starting point to idesdtion, all information present in
the other columns was used to check identificabiosecurities (for example two
securities with the same amount of capital and nammdd not be joined if this would
imply in a sudden jump in prices). Also, cautiomrswaken not to modify security
movements that are the consequence of regular rzaepiinance operations, such as
the exchange of one security for another or thegereand split of securities.

| use the following procedures to deal with gapthendata. For the variable
“total capital,” gaps smaller than six months wimearly interpolated. This length
avoids filling in observations that represent gaeuireaks in the series but covers
most cases of data missing in the original docuntemtthe variable “price,” the first
step was to impute missing observations with vaft@s “Last Business Done®
After that, | filled the remaining gaps by lineatarpolation independently of the
length of the gap. | did not use extrapolation:gyapthe beginning or end of the
series remained blank. For par value and capitakesisimple linear interpolation was

used.

8|t is possible that intervals when prices arequaited (prices are a blank space) represent pesiods
failure or restructuring of companies. This will tr@sschecked in the future with the availabledfst
defaults.
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Variables Created

The database includes new variables that facilitdhandling of
information. These variables convey useful infoliora{usually contained in the
name of the security) to classify and summarizedtita.

The variableReturncontains the coupon rates of bond and preferaakst
For some securities, the coupon rate decreasedti@ased over time. In those cases,
the last coupon rate was registere@®eturnand the initial coupon rate was registered
in the variableReturnlnitial

The variableFactorSharedescribes the factor by which prices should be
divided in order to represent a “per cent” quotatimeaning the price an investor
would pay to acquire an equivalent of 100 pound$Q® dollars) of the nominal
value of the security. Since most prices quotati@tMM already followed the “per
cent” convention, the mode for this variable idNbnetheless, the variable is an
important tool to correctly aggregate securities.

The variabldssuedrepresents the issuance price when availableraadRed
the year of redemption when availallBmuntryis a three-letter code for the country
of origin of the company or government that isstredsecurity’® Typelists the

sector of the security (“RR” for railways and “GOY6r sovereign - other sectors will

be added).

" The ideal procedure would be to create time sefiesupon rates for each security, but for
simplicity | decided to adopt a cross-section éfasdion. Nonetheless, there were only few cades o
securities with varying coupon rates.

8 Another variableountryName}ontaining the whole name of the country was diZor
government securities in order to include the nafrtee country in the name of the security. For
example, “5% 1878” became “Brazil 5% 1878".
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Dummy variables assume only two values: zero or Shedummy variables
were createdStk Pref, Curr, Sterling, GoldandJointK. Stkassumes value 1 when
the security is equity (and zero if it is debt)véh thatStkis 1,Prefassumes value 1
if the share is preferred (and zero if it is commn@urr assumes value 1 if the capital
of the security is not quoted in pounBer railways, the great majority of cases refer
to dollar securitie§® The symbol of identification of the security’sreency is
specified as a comment to the secufity.

WhenCurr is one,SterlingandGold assume value one in the presence of a
sterling or gold clause. When the security hasld gosterling clause, coupon
payments are fixed in pounds and the investorti®rposed to exchange rate risk.
As with emerging markets’ sovereign debt in thertiieth century, this clause
signaled investors’ low trust in the currency. Aldedenominated security with a
sterling clause is identical to a security quotegaunds (but dependent on the
promise of the company).

JointK assumes value one if the security’s capital is egigaintly with

another security (see the last point of the seddata Cleaning. If that is the case, a

8After the segregation of the section for Americaifways in 1895, the currency sign was explicitly
listed, which facilitated the identification of tloarrency. Before that year, only securities wilpital
not quoted in pound sterling included the curresyaypbol. The IMM switched the currency of
guotation of few securities for no apparent rea3tw mistaken interpretation of a currency switch
could lead to the calculation of large capital gaifihe switches were identified by large movemants
all prices (last, low and high) from one month tmther. In the case of an American security for
example, prices could jump from 100 (pounds) to &dlars). All the cases were identified and
corrected. The usual splicing technique was to edrthie second part of the prices series to the
currency of the first part according to the exclarage of 5 dollars per pound.

8 The following symbols were identified for soveneigonds: Krona (Denmark), Fl (Netherlands),
Mark (Germany), Kr (Austria-Hungary), Lire (Italyyen (Japan), Fcs (Rumania), Ruble (Russia),
Peseta (Spain) and Francs (Switzerland). Someisesdrom India, Argentina and France almost
surely were quoted in their national currencieghincase of railways, besides the pervasive pcesen
of the American dollar, some securities from ottmuntries also carried the dollar sign. In the a#se
Chile for example it could mean Chilean dollars.
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comment is added to the security in order to idemiie other security that shares the
same value of capital. As is the case with theadeiReturn it is possible that two
securities only share the capital value for a laliperiod, assuming independent
capital values afterwards. A comment is also inetud that is the case, although the
variableJointK is not a time series. It simply indicates thatgbkeurity shared the
capital value with another security at some poirtime. Other relevant

commentaries for each security are also includeberdatabase.

Dividends

The IMM’s dividends section is the least tractgidet of the publication. An
algorithm was created to extract all the informatwailable from the several
columns representing dividend payments. Dividendseveontained in at least four
columns, corresponding to the last four paymentghé algorithm, each operation is
repeated four times and the outcome of each cotanrbe verified with the other
three, since they represent the same time sertedags®® A basic description of the
procedure follows:

The database was cleaned in order to eliminatestgpd non-standard entries.
All dates were converted to a standard format.
Dividends given in pence were converted to valegsasenting the percentage of

the capital considered as minimum amount (100 pewnd00 dollars if the

8 An example clarifies the procedure: If the colufanthe second to last payment of a security in the
month of March 1897 contains an entry such as R&a8d payments of dividends are made two
times a year in June and December, the Jun189%watrld be in the column for the last payment
until December 1896 (or January 1897 if therelegd. In the case of this security, the column
corresponding to the second to last payment idichdrto the column of the last payment with a ¢dg
six months and excluding the last dividend paym&he same is true for the third to the last payment
and the fourth to the last payment.
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capital share or stock was above this value oc#ipital share or stock if it was
below 100 pounds). The values in pence could batéakcin specific columns
(“Dividends Last Four Pence”). If the values in penvere instead in the column
“Dividends Last Four Rate Percent per Annum”, theyld be accompanied by
the symbols “$” and “£” or the words “cash” and fincy” would also be in the
same entry. When dividends were written in thedplisymat
(pounds/shillings/pence), it was checked that teke also available in pence
format, by using the conversion rate of 20 shilipgr pound and 12 pence per
shilling.

When figures for dividends were available from to&umns “Dividends Last
Four Rate Percent per Annum” but months were irffdhmat “Jun;Dec” or
“Jan;Apr;Jul;Oct”, it was considered that the papmsevere made according to
those months, meaning that a payment was assigresth month. Since there
were four entries at each point in time, it wassidered that the stream of
payments was changed when a month arrived. For@eafdan;Apr;Jul;Oct”
was interpreted as “January/1900, April/1900, 1990, October/1900” from
October 1900 to December 1900. In January 1901stteam would change to
“April/1900, July/1900, October/1900, January/190&hen the words “nil” or
“deferred” appeared, no payment was assigned. #kidpace in the column
“Yield Investor at Latest Price” after May 1879¢dthear the IMM started
publishing these figures) was also considered merge of lack of payment.
When figures for dividends were not available, ¢bapon rate contained in the

name of the security was used, using the same quoeeescribed above. This
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was possible for debt instruments and preferredesha

Other information contained in the dividend fieldsmransformed to standard
format when it was possible to interpret it. Foammyple “dividends from Oct 1904
paid in Dec 1906” were interpreted as a paymetdoember 1908*

The final step was to convert the dates and vak@®sented in several columns
into one series containing the coupon paymentecrgy with an entry like “6 6
6 6 Jan84 Aug94 Jan95 Aug95” would have entriggiafeach of the months
listed in the entry. This new series was calledd#inds. Duplicated entries were
excluded.

In order to aggregate and smooth series, dividaydents were averaged by
year and the average was assigned to each mottih géar. In calculating the
average, | took in consideration the number ofd#imd payments per year (for

example: two or four), since the IMM figures weteeady annualized.

8 IMM seems to adopt the principle of assigning diérids to when they wedrieand not to when

they werepaid. If a company pays dividends twice a year in tlontis of June and December and for
some reason the payment of the second dividendenagp January, the IMM would in theory
describe that payment as “December”. The rule isatveays followed. Some companies missed
payments for many years, and it is highly unlikisgt the original schedule of payments was followed
after resumption of payments (those payments wexegbly never recovered by investors). In many
cases, the original schedule was changed after defags (for example “June and December”
becomes “August and February” after a June paymastdelayed until August). The problem of
distinction between the two concepts was aggravayd@F compilers’ different interpretations of
non-standard entries. For parsimony, | adoptegtimeiple of assigning the payment to the date when
it was made.
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Chapter 6: Conclusions

The main contributions of this work are threefdd.constructing estimates
of the British net external position, as well apita gains and dividend yields on the
British net external position, | determined thait&n received a significant aggregate
exorbitant privilege. The average net revenues3ct% of GDP over the period
1869-1914 represented an important part of Brisag@onomic structure. The country
satisfied the necessary condition for the existefi@n exorbitant privilege for most
of the period.

The study also introduces another global reserneicay, the pound sterling,
and brings another observation to the exorbitamtlege literature in the period
1870-1914. This important period is comparableenmis of integration of financial
markets to the last quarter of the twentieth cgntBmce there was only one global
reserve currency observation (the US dollar forsseond half of the twentieth
century) before this dissertation, every featurthefparticular US case was
associated with the general exorbitant privileger@menon. With the analysis of
another global reserve currency, it is possiblisatate the idiosyncrasies of the US
case. One example is the severance of the linkdegtweing a debtor country and
enjoying exorbitant privilege.

The final main contribution is the new dataset emgassing almost 90% of
the value of securities traded at the London Stxathange. The original source of
the data has been used in the economic historgtlibes, but | apply it in a novel way
to build the net external asset position of Britdihe methodology presented here to

transform the data into significant macroecononaidables is an independent
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contribution that could be applied to other cowdyincluding the modern United
States.
Future steps with respect to the data are:
Incorporation of remaining sectors. Although thegnesent only 12% of the
value of securities traded at the LSE, some mighgkadditional insights to
economic aspects of the period. Examples are contiemydndustry, banks and
local and municipal governments. Nonethelessithim results should remain
intact when the whole sample is incorporated.
Refinements of the data and the assumptions. Tdoeporation of particularities
of the period such as sinking funds and par vatoight increase the quality of
the estimation of exorbitant privilege. A more costpensive understanding of
the conventions adopted by the IMM and an exhagisthalysis of the units of
dividends and currency of securities would alsormep measurement.
A continuing effort to find and fix errors in thecurities in the database.
Evidence with respect to other British foreign istreents besides portfolio, such

as direct investment and bank loans.

A theoretical explanation of exorbitant privilegasweyond the scope of this
work. Some of the sections try to assess prelimjnaypotheses with respect to the
origins of the return differential. The most img@ont controls | can think of, besides
inflation, are default and devaluation risks, vititgtand maturity. The inclusion of
those factors can also be an important step iditieetion of developing a more
theoretically based measure of exorbitant privileégserious treatment of risk is the

most pressing issue. The original literature inisdahat the benefits enjoyed by the
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issuer of the global reserve currency derive irt fram the perception that it is the
safe asset. One of the many achievements of #ratliire on Britain’s export of
capital before WW1 is the assessment of the meaiarwee frontier of British external
investments. This assessment could be readilyegppithe US in the last quarter of
the twentieth century if more disaggregated datthersecurities that compose the
US net external position become available to reteas. In this sense, an analysis of
the role of the US as a global hedge fund or dslaagjinsurance company is
contingent on an accurate picture of the transfaonaf risk facilitated by the US
external position. National statistical compileln®sld start publishing information on
the risk of the components of countries’ exterrssleds and liabilities. The
methodology of this paper can be directly appledmerican microeconomic data in
order to confirm or refute the results based orreggie data from the international
finance literature.

One important topic for future work is the analysighe ascension of the
dollar as the global reserve currency. In manyhefdharts presented in chapters 3, 4
and in the appendix on American Railroads a clattem arises: all the dollar related
series suffer a structural break around 1895. Ashaye of the increment on British
revenues in this period derives from a sudden asg®f the market value of
American securities in comparison to their issugmages. It is possible that this
break represents a shift in expectations with retSjoedevaluation risks. Markets for
currency futures did not exist, but it might be gibke to identify expectations of

currency devaluations by using gold reserves varnads proxy. The devaluation risk
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can be disentangled from default risk by companyements in the prices of
government and railroad securities.

Similarly to the US in the last quarter of the tiweth century, the main part
of Britain’s excess returns derived from Britisherxal assets receiving higher
returns than were paid on external liabilitiesdach class of asset. On the other
hand, the British invested mostly in debt, a typsexurity with low returns and low
risk. Different from the US, Britain’s internationavestment position did not
resemble the one from an investment bank, shaafi® assets and long in risky
assets. The lack of a composition effect (lesgy/rassets than liabilities) was a
handicap to Britain in relation to the US when canipg total returns.

The low total excess return on its net externaltpssmeant that the
exceptional revenues received by Britain from &t of the world were more a
consequence of the sheer size of its net credusitipn, which reached around 180%
of GDP on the eve of the First World War. For mafsthe period analyzed and given
the returns calculated above, Britain would notéheceived positive revenues from
the rest of the word if it were a net debtor coyungfter 1900, returns (mostly
derived from securities in other currencies) insegg which meant that Britain would
have been able to become a debtor country whileeteiving positive net revenues
from the rest of the world. The First World War pably interrupted this process.

The results are interesting not only for Britairt blso for the US, since they
allow the parsing out of the differences betweean isguers of the global reserve
currency. At least partially, the United Statesrently enjoys an exorbitant privilege

because it is the issuer of the global reservesogyr and not because it possesses

102



some other unique characteristic. This means thatauntry that is in the unique
position of issuing the global reserve currencthmfuture will enjoy similar benefits
in terms of investors demanding lower returns tll lits securities.

The analysis reveals the existence of differergarses to the advantage
presented by an exorbitant privilege, instead kihtaas given the particular features
of the American case. Britain was an exporter gited continuously increasing its
gross asset position. Britain leveraged the befrefit exorbitant privilege in
proportion to the size of its external assets. &Bigtain invested mostly in safe
assets (debt), the leveraging of a small returfferdntial by a large positive stock
position was a fundamental component of the aggedgznefit. In the jargon of this
dissertation, Britain derived an aggregate exonbipaivilege not from the existence
of a significant weighted exorbitant privilege, birdm the “grossing up” of a small
weighted exorbitant privilege.

On the other hand, the United States would be d¢aoghbubble equilibrium
in the absence of exorbitant privile§eBy balancing the current account deficit with
revenues arising from the position of the dollaglabal reserve currency, the
country has gone deeper and deeper into negati®itg with respect to its net
external position. What seems to be unique witheetsto the US is its propensity to
invest in risky foreign securities. The distincofiles of risk between American
external assets and liabilities boost the retuffieidintial enjoyed by the US. The
effect is strong enough to permit the US to betadabtor country. These dynamics

would not be possible without the special positienupied by the dollar in the

% In the sense of not fulfilling a transversalityndition given by the stream of future current actou
surpluses and the return on the present stocktafxternal liabilities.
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international financial system. These two distimetcomes for Britain and the US
are stylized facts that ought to be incorporatefiare theoretical formulations of
the problem. The pattern of a creditor country stirg in safe assets while a debtor
country prefers to invest in securities with a l@ghrofile of risk could be
endogenous, and this hypothesis could only be stgd@fter the completion of this
dissertation.

The results of this work are significant and wikkypan important part in our
understanding of the international monetary systemrole of the global reserve
currency, the advantages derived by Britain froedéntrality of the pound sterling,
as well as the dynamics of the modern US. It is aly hope that by exploiting
further the dataset and the methodology preserges] the experiences of the past

will help to shed light on the complexities of thwure.
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Appendices

Al American Railways

One important subset of the data used in this papg® railroads. The US
was the major destination of British capital durthg period of study, receiving
20.5% of the total British capital called betwed®3 and 1914 (Canada was in
second place with 10.1%, Stone 1999). The US wasojh destination of British
capital in all but two five year intervals- 1875-&Ad 1885 - 1889 (and in these, it
was number two respectively after Australia andeftgna, with only minor
differences). Railways received 61.6% of the Bnittsipital destined to America from
1865 to 1914, followed by industrial & miscellansdd0.8%). In years like 1894,
1902 and 1903, railways received more than 90%e8British capital destined to the
US. The US was the number one destination for®ritiapital invested in railways
for all 5-year periods after 1870. Figure 18, whithsents the information of the
middle panel of Figure 2 (railroads) by class &fedsshows that the US received the

largest share of British investment for every malis class of asset analyzed.
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Figure 18: Share of each country in total Britialroads investments (1869 - 1914)
by class of investment (percentage)

The database contains 574 securities for Ameriaémoads, spanning January

1869 to July 1914 (with 87,067 observations foritzdyand 89,553 observations for
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prices). Based on the uniquely defined names o$¢leerities and the currency in
which capital is denominated, | created five groapsecurities:

1) Total capital denominated in pound sterlfig.

2) Total capital denominated in dollars and without alauses.

3) Total capital denominated in dollars and includangold clause.

4) Total capital denominated in dollars and includansferling clause.

5) Common stocks’

The top left panel of Figure 19 shows the numbeseglrities listed by each
type in each year. The number of securities denatathin dollars was similar to the
number in pounds around 1875 and both remainetestakil around 1895, when the
number of securities denominated in dollars inadaghile the number of securities
qguoted in pounds slowly declined. The number of mwam stock shares seems to be
constant. The major source of dynamics from theepeomes from the rapid
expansion of the number of securities quoted itadolwith gold clauses. Between
1880 and 1895, securities payable in dollars witldl glauses became the most
important type being issued by railway companigb@at_ondon Stock Exchange.
This might be related to the fear that silver wooddadded to the monetary base of
the US at this time. After 1895, a decline occarsecurities with gold clauses,

matched by an increase in dollar securities witlgwld clauses. The subsequent

8 Some securities do not contain currency symbnlsome cases, it was possible to determine the
currency by the denomination of the share - thal tpital represented the number of shares. The
IMM also started quoting some securities in dolkmd switched to pounds after some time even if the
value of capital did not change, which is cleariyiatake. The confusion may be caused by the fact
that securities without symbols were by defaulpdunds before the creation of a special section for
American railways. | attempted to determine theugiem currency of the quotation. See technical
appendix for details.

87 0Only one security described as common share wasndi@ated in pounds.
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reduction in American shares and dollar securitidsondon may be due to the
ascension of the New York Stock Exchange.

The top right panel shows the total amount of ehpar each group in
millions of pounds sterling. A slightly differentgture arises. A fast expansion of
issuance of capital is detected, especially foladalecurities without gold or sterling
clauses after 189%.Until that period, the main form of railway findng was
through common stocks (called “dollar stocks” igutie 19). The value of common
stocks and dollar denominated securities with gtddses also expand after 1905.
American railroad firms acquired British capitakti by issuing common stock, then
by dollar securities with gold clauses and fin&lypure dollar securities, with a
further expansion in common shares and more dddaominated securities with
gold clauses following 1905. Most types of railw@ynds were mortgages backed by
real assets and, hence, firms in possession of iaede miles of tracks and rolling
stock could issue more debt. By comparing the nurabsecurities (from the first
panel) and the value of securities in the secomelpé is possible to conclude that
common shares and dollar denominated securitidsutitclauses had on average a
higher unitary value. Since the number of secuwwitv@s not expanding after 1900,

this means that the average unitary value of siesitvas expanding.

% This may be a consequence of the 1896 US prestlefdction. Since the main issue of the
election was whether the US would stick to goldwitch to bimetallism, the victory of William
McKinley (the sound-money candidate favoring gadainst William Jennings Bryan (the populist
candidate advocating the coinage of silver in otdegenerate inflation) may have been seen by
international investors as a watershed event aoirfg the US’ commitment to gold. Thanks to
Professor John Shea for indicating this. Anothessfinlity is described by Edelstein (1982):
“Following considerable financial distress in tH#9B — 96 depression, the financial structures afyma
U.S. railway companies were radically reorganized many companies disappeared through
consolidation. By 1902, “morganization” had resdlie a much more concentrated industry with 70
percent of the U.S. trackage controlled by eigbagrailways systems and a shift of external fiiragnc
arrangements into the hands of a few elite Wab&tfirms.” Also, “the new industrial giants issued
equity and preferred stock in roughly equal amowitis debentures taking a very minor role.”

108



Finally, the two lower panels report the couporid/fer each category, with
the exception of common shares. The lower left pbgim@wvs unweighted averages
and the right-hand panel shows yields weighteddpytal. The striking pattern is the
reduction in yield for almost every category durthgs period. Pound securities
yields are usually lower than those from pure ddakcurities until 1890. Dollar
denominated securities with gold or sterling clausier the lowest yields for almost
the entire period. After 1900 yields on pure dodad pound securities reach new
lows. The presence of gold clauses reduced thd toeBritish investors for most of
the period (making capital cheaper for Americam§}). At some points in time, the

gap could be more than 0.5 percentage point.

109



/

T T T T
008 009 (004 00¢ 0

NN spunod

T T T
L 9 S 14

(9%) winmay uodnod "M'D

T T T T
0ST 00T 0S 0

S3N1IN23S J0 JaquinN

Figure 19: Characteristics of American railroaduseies

T T T T
L 9 S 14

(%) uInay uodno) "un

110

1910

1900

1890
Date

1880

1870

1900 1910

1890
Date

1880

1870

@ Dollar Other

—— Pound Sterling

e === Dollar Stocks

Dollar Sterl/Gold Den.




Al.1 A New Measure of US External Liabilities befdNV'WI

Railway securities were the largest British investinn the US. Since Britain
was the largest source of available capital, tiseserities constituted a large share of
the US external liabilities for that time. A profgr the dynamics of US external
liabilities can be compiled by using the same temples presented above for the UK
external position.

Figure 20 New series for American International Liabilitieshows US
external liabilities in market and issuance pricesiillions of pounds sterling (top
panel) and as a percentage of US GDP (bottom p&ntknowledging that these
series include only investment in railroads by iBhtinvestors, this is the first
monthly market value estimate at market pricehefexternal liabilities of the US for
the period 1869-1914. External liabilities in teraismillions of sterling pounds
increased steadily for almost the whole period @nal faster rate than GDP from
1869 to 1895. Both series went from close to zeraround 20% of GDP by the year
1895. As a share of GDP, the issuance price ss&iogs growing around 1895 and the
market price series around 1900. The two serieslase until the turn of the
twentieth century with the issuance price serigghtl above the market price series,
which means that capital gains were slightly negafl This pattern changes after
1900, when the market price series grows at arfeatie than the issuance price
series. By 1914, the issuance price series de@¢aseound 17% of GDP, while the

market price series increases to around 25% of GDe stabilization after 1900 may

8 Nominal GDP comes from series Cal84 of Cartel. ¢2806). Since the original series was in
pounds sterling, the GDP data was also convertpdtads.

OThis is consistent with Wilkins (2009): “in the miB90s, 60 to 70 percent of the capital stock of
American railroads was paying no dividends, andreglyoads were in receivership.”

111



be a consequence of the cooling of the Americdwagisector. Taking into account
the whole period until 1900, capital gains werelaage. After 1900 capital gains
increase and reach a cumulative value of around df0SOP by 1914.

GR (2014) find that capital gains for US net emé¢rassets amount to close
to 5% of GDP in the period 2001-2010 (and much lofnean 1970 to 2000).
Although not stated directly by the authors, theéase in the importance of the
valuation effect seems to be a direct consequeiite @pening of financial markets
that happened especially in the last quarter ofwieatieth century, a reversal of the
trend after the Great Depression. The relevaneloftion effects for the period
before the First World War is a testimony to thgrée of market integration at the
beginning of the twentieth century. Valuation etéewere already economically large
for the US and UK, at least in terms of portfoiabilities. The result is expected, in
the sense that the US was an emerging market imgarapital from Britain.

Figure 21 compares the market price series (lboléviels and as a percentage
of GDP) to the series compiled by Lane and Milesir&tti (2007, starting from
1970) and to GR (2007, from 1952). US externalilitéds as a percentage of GDP
were actually higher in 1914 than in 1952 or 1%idce two world wars and the
ascension of the US as main global creditor matkegeriod between these years,
the decrease of external liabilities seems adeqkatally, Table 6 US External
Liabilities (USD MM): Comparison to figures fromwes (1975)compares the
issuance price series with estimates from Lewig %) %he only other existing source

for the US external position during the pre-1914quk™ The new estimates are

L Davis and Cull (2002) update Lewis’ calculatiobst the overall magnitude is similar.
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usually lower than the original source, which isunal, given that this section’s
sample only considers railway securities boughBbiish investors. Moreover, the
numbers from Lewis (1975) prior to 1914 includeedtrinvestment (which amounted
to one quarter of portfolio investment in 19¥4Bince the collection of data for the

new series starts in 1869, the figure for that wesms to be problematic.

92A further cross-check will be implemented by usihg data regarding dividends and coupon
payments for each security. A comparison with tte@me account of the US is possible. In this
particular comparison, the issue of the IMM takingccount the total capital of American railways,
and not only the capital traded in the LSE canioblpmatic.
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Year Lewis(1975) NewSeries

1869 1390* 137

1897 3145 2834

1908 6000* 5000
1914(June30) 5440 7490

Table 6: US External Liabilities (USD MM): Companisto figures from Lewis

(1975). Numbers with asterisks indicate that dineeéstment is included.

Figure 21: Comparison with series from Lane anceBliFerretti (2007) and GR
(2007). (In black and white charts, the right-hark axis corresponds to the upper

set of (interrupted) lines).
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A.2 Technical Appendix

A2.1 Series under the same amount of capital

Securities 30238 and 30241 had the capital valugederom March 1873 to
November 1887. The original issuance of 30238 wBR 800,000 and for 30241
was GBP 2 million, but these values decreased tawerbecause of redemptions
related to sinking funds. Both were sterling bofiden Baltimore and Ohio, but
30238 with maturity of 1895 and 30241 with matunfyl902. | split the values by
using the values of the independent series afteemdber 1887 and by making
assumptions for the values before that. | also tisegrices and paid values of 30238
to 30241 from March 1873 to April 1874. The infotia came from the Stock
Exchange Year Book of 1883.

| used the values for February 1876 to backtraekvtilues of 33234, 33236,
33237 from January1869 to January 1876.

For 33750 and 33752, the value of USD 20MM fromudam 1869 to April
1871 referred to the whole amount of liabilitieghe form of securities of the firm,
including bonds detained by the State of Pennsydwv@uSD 6,232,754.93) that
probably were not negotiated in the market (Then6aust, December 12 1868 -
Page 1436). The value of the series after May E&é#ns to be the most accurate
one, but | adopted the USD 5MM as close enough.

For securities 32027, 32046 and 34676, the vallasth 1870 was used as
reference for April and May of 1870.

For securities 32780, 32801 and 32803, the valuauglist/1873 was used as

reference to February to July of 1873 (since Jaiii@r3 in the case of 32801).
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| determined that series 30155, 31479, 31481, 3133290 and 35149 were
of extraordinary nature and hence we consideregltbel companion securities.

Respectively: 30153, 33267, 31477, 31477, 329913a204.

A2.2 Determination of currency

30204 | Atlantic & Gt. Westn. Do 7% do (guar. By Brdounds

30979 | Chicago St Paul & Kansas 1st mort. 5 % boadsAfter 1896 at 105
Dollars / Fall in June1893 is due to restructuri@ge manual of Statisti

1895, page 58.

32199 | lllinois Central Railroad 5% Sterling SinkiRgnd Bond, before 1903

Dollars until Dec. 1889, pounds afterwards / StBgkhange Yearbook|

1882 and 1902 Moody's Manual of Corporation SeesriPage 431

32393 |Lehigh Valley 6 % Consolidated Mortgage "Rtunds / IMM March

1874 Page 117

33753 [Pennsylvania Do general Mortgage 6 per cent. &teflP10 Dollars unt

Dec. 1882, pounds after. The value is défdrbecause the mortgage \

~t

split in 3 securities with the same total valueqwf them probably wen
to the US). The breakdown can be found at pagd #80orhe

Pennsylvania Railroad Company Annual Report fro®219

35039 | Philadelphia and Erie Do 6% General Mortga§ep (issued at 87 1/2).

Pounds / After October 1895 dollars

33788 | Allegheny Valley Rail. 6 % Gold or 7% Currgmdort. 1910 Dollars /

IMM November 1872 Page 392 and Stock Exchange tekrth882

117



A2.3 Securities corrections

Old Code New Code Period and Notes
31489 31490 December 1907 - July
1914
31490 31489 December 1907 - July
1914
33262 31471
33265 31477
35183 33266 March 1879 / 33266 is the
fusion of 31476 and 31478
35184 33270
33280 33266 33266 merges into 33270
in August 1883
33268 31479
33663 33660 March and April 1888
33762 33751 December 1887 and
January 88
34520 34504
34518 34505
34515 34503
34446 34447 April 1894 - May 1905
30167 30166 October 1911 - July 1914
30211 30213 May 1880 - September
1880
31490 31477 May 1900 - July 1914
33271 31489 April 1879 - April 1900
31469 33272 January 1883 - March
1896
33272 31480 April 1879 - March 1896
30347 30247 January 1894 - June 1894
30483 30841 January 1883 - December
1899
30973 30958 January 1912 - July 1914
32230 32229 January 1874 - Januany
1882 / Indicated by Yale
ICF
33296 30187 November 1880 - Jun¢
1881
33291 30192 November 1880 - Jun¢
1881
33761 33755 Feb. 1878 - April 81 / Dec.
81 - Dec. 82
33755 33761 Oct. 1870 - Dec. 75/ Feb.
78 - April 81 / Dec. 81 -
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Dec 82

0)

3)

/74

32867 32714 September 1871 - July
1891
30423 31445 May 1901 - December
1906 / Eastern of
Massachusetts become
Boston and Maine
31616 31637 Feb/1901 - Apr/01
31652 31644 Mar/02
31649 31660 Nov/01 - May/02
33595 31645 Apr/93 - Jan/94
31652 31645 Jan/03 - Jul/14
31652 31644 Oct/02 - Dec/02
31617 31611 Feb/94 - Jul/14
31678 31674 Jan/99 - Jul/14 (- May/9
31813 31761 Jan/03 - Jul/14 (- May/0
31730 31791 Jan/69 - Dec/79
31807 31791 Feb/87 - Jul/14
31802 31799 Jan/83 - Jul/14
31822 31809 Jan/94 - Set/95
31806 32363 Aug/84 - Oct/84
31082 31081 Jan/Feb 95
31113 31102 Jan/90 - Jul/14
31114 31108 Jan/90 - Set/08
31192 31189 May/99 - Jul/14
31327 31324 Set/72 - Dez/82
31324 31327 Nov/93 - Jun/08
31467 31458 Jan/08 - Jul/14
31560 31549 Jan/74 - Jun/74 and Set
- Apr/81
31574 31547 Jan/83 - Jul/14
30119 30111 Feb/08 - Apr/08
30111 30119 Set/08 - Nov/08
32382 30212 May/1899 - Jan 1905
30376 30375 Jan/14 - Jul/14
30375 30376 Apr/14 - Jul/14
30795 31040 May - Jul/14
31895 31859 Feb/82 - Apr/82
31882 31872 Dec/82 - Jul/14
31891 31899 Nov/89 - Sep/91
31919 31951 Feb/88 - Apr/88
31951 31919 Oct/88 - Nov/88
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31958 31950 Jan/91 - Jun/91
31907 31953 Jan/69 - Dec/82
31975 31992 Apr/76 - Dec/82
31976 31989 Dec/12 - Jul/14
31892 31893 May/76 - Dec/87
32107 32104 Jan/93 - Jul/14
32136 32137 May/09 - Jul/14
32180 32176 Aug/90 - Jul/14
32176 32180 Aug/90 - Jul/14
32176 32177 Jun/82 - Jan/84
32177 32176 Jun/82 - Jan/84
32373 32341 Mar/95 - Apr/95
32399 32404 Jan/69 - Apr/76
32410 32407 Feb/98 - Apr/98
32662 32647 Sep/70 - Dec/82
32650 32651 Jun/85 - Dec/85 and
Feb/86 - Aug/86
32673 32678 Jan/69 - Dec/82
32675 32677 Sep/76 - Dec/82
32754 32753 Feb/03 - Apr/03
32753 32754 Feb/03 - Apr/03
32749 32746 Jul/72 - Dec/76
32813 32784 Jan/77
32829 32823 Feb/07 - Apr/07
32868 32872 Jul/84 - Jan/01
32902 32904 Aug/92 - Jun/93
35017 32883 Jan/79 - Aug/81
32942 32932 Oct/12 - Jul/14
32944 32921 Jan/13 - Apr/14 and
Dec/13 - Jul/14
33045 33018 Jan/89 - Apr/89
33034 33029 Mar/75 - Apr/86
33050 33051 Apr/98
33051 33050 Apr/98
33044 33022 Jan/83 - Sep/97
33070 33063 Jan/83 - Jul/14
35137 33100 Jan/83 - Jun/83
33184 33183 Dec/85 - Jun/97
33201 33200 Jan/07 - Jul/14
33349 33341 Oct/04 - Jul/14
33400 3451 Sep/88 - Dec/94
33457 33415 Dec/95 - Mar/96
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33461 33435 Jan/08 - Jul/14
33433 33442 Oct/80 - Dec/83
33520 33525 and 3352 Jan/83
34690 33517 Feb/87 - Jul/14
33565 33572 Nov/95 - Jul/14
35561 33564 Jan/69 - Feb/73
33599 35182 Feb - Mar/76
35182 31980 Feb - Mar/76
31980 33599 Feb - Mar/76
33690 33687 Jan/81 - Nov/95 - (Jan/A
95)
33699 33687 Jan/95 - Dec/99
34693 33697 Feb/94 - Dec/99 -
(May/Nov 94)
33719 33711 Jan/83 - Jan/89
33746 33743 May/82 - Nov/82
33743 33746 May/82 - Nov/82
35110 33841 Jan/Mar/69 and May -
Aug/69
33869 33867 Jan - Apr/06
33879 33877 Mar/10 - Sep/12
33985 33980 Feb - Apr/74
34011 34021 Jan/69 - Dec/82
35000 34059 Jan/86
34089 34088 May - Nov/72
34109 34114 Jan/69 - Dec/82
34198 34203 Sep/82 - Dec/82
34313 34312 Mar - Apr/89
34356 34346 Jan/83 - Sep/88
34456 34460 Jan/1901 - Apr/1906
34497 34495 Feb, Apr/ 95
34495 34497 Oct- Nov/95
34547 34644 Mar/1904
34644 34547 Mar/1904
34601 34603 Jan/95 - Jul/14
35157 30546 Dec/93 - Nov/94
34657 30489 Aug/96 - Feb/97
35198 34660 Dec/72 - Jan/73
34660 30368 Dec/72 - Feb/73
30623 35087 Nov/82
35107 31268 Mar, May - Aug/69
35086 31276 Mar/72 - Dec/89

121

pr



31274 31276 Jan/90 - Dec/06
35100 31341 Jan/69 - Nov/71
31344 31342 Jan/69 - Nov/71
35103 31415 Jan/69 - Dec/69
31422 31415 Jan/77 - Jul/84
34653 31611 Jan/69 - Dec/82
31772 31750 Apr/74
32056 34676 Jun/69
34676 32056 Jun/69
35538 X
32335 32365 Jan/69 - Dec/79
35003 32800 May/81 - Jun/83
35105 32787 Jan - Apr/73
35203+35204 32847 Jan - Feb/69
32814 31688 From Aug/1897
32813 31683 From Aug/1897
32808 31684 From Aug/1897
32803 31701 From Aug/1897
32801 31700 From Aug/1897
32800 31687 From Aug/1897
32798 31693 From Aug/1897
32799 31682 From Aug/1897
32790 31691 From Aug/1897
32789 31690 From Aug/1897
32788 31681 From Aug/1897
32786 31702 From Aug/1897
32782 31692 From Aug/1897
32780 31699 From Aug/1897
32777 31697 From Aug/1897
32775 31689 From Aug/1897
32766 31698 From Aug/1897
32765 31696 From Aug/1897
32809 31685 From Aug/1897
32816 31686 From Aug/1897
32818 31694 From Aug/1897
32818 31694 From Aug/1897
32796 31695 From Aug/1897
32819 31724 From Aug/1897
32817 31723 From Aug/1897
35167 33199 May / Jun 02
34540 30172 Jan/83 - Sep/89
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30524 30815 Aug/02 - Oct/08
30807 30809 Aug/02 - Oct/08
30525 30799 Aug/02 - Oct/08
30808 30513 Nov/08 - Jul/14
31257 31292 Jan/07 - Jul/14
31155 32140 Oct/98 - Feb/02
31411 32728 Jul/82 - Apr/88
31409 32727 Aug/81 - Apr/83
31410 32729 Dec/82 - Apr/83
31503 33439 Jan/69 - Dec/82
31504 33440 Jan/69 - Dec/82
32076 32065 Jun/89 - Jul/14
30051 30052 Oct/91 - Dec/91
30052 30051 Oct/91 - Dec/91
30095 30669 Jan/69 - Dec/82
30306 30309 May/95 - Jul/14
30720 30704 Jan/85 - Sep/85
31075 31071 Dec/09
31293 31277 Mar/00 - Dec/06
31302 31305 Jan/73 - Oct/80
31417 31414 Jan/69 - Dec/70
33695 33691 Feb/88 - Dec/99
35127 33841 May/76 - Set/76
31983 33840 May/76 - Feb/92
31998 33843 May/76 - Feb/92
31477 31822 Aug/77 - Jan/92
32456 31780 Jan/69 — Dec/71
Feb/92 — Jul/14
32457 31764 Jan/69 — Dec/71
Feb/92 — Jul/14
32458 X
35164 X
35185 33484 Mar/79
33486 33502 May/71 — Jul/71
33473 33502 Mar/71 — Apr/71
35182 32001 Jan/76 — Apr/76
31266 31989 Jan/69 — Feb/75
31267 31977 Sep/69 — Feb/75
31265 31997 Jan/69 — Feb/75
33599 31997 Mar/75 — Apr/76
33598 31264 Mar/75 — May/76
31264 31992 Jan/69 — Mar/76
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(Apr, May discarded)

5)

5)

34363 34364 Dec/79
35205 34359 Jan/69
30513 30519 Jun/89 — Jul/14
31094 34663 Feb/13 — Jul/14
31595 31580 Jan/98 — Feb/99 (Price
31580 31595 Jan/98 — Feb/99 (Price
31699 32776 Jan/73
31730 31791 Jan/69 — Feb/69
35177 and 35178 33151 Jan/69 — Mar/69
33331 33329 Dec/87-May/90
11029 11028 Jan/69 — Dec/70
10912 10909 May/88 — Dec/02
11072 11071 Oct/10 — Dec/11
11069 11071 Jan/13 - Jul/14
32553 32547 Feb/Mar 94
32558 32553 Apr/94 — Jul/14
32553 32558 Apr/94 — Jul/14
10224 10229 Mar/1878 — Out/1902
10014 10231 Mar/86 — Feb/96
10232 10014 Jan/83 — Feb/86
10566 10523 Feb/02 — Out/02
10820 10821 Jan/96 — Oct/98
10264 10014 Mar/86 — Jun/10
10671 10601 Jan/92 — Jul/14
10806 10794 Feb/88 — Dec/05
11007 10930 Dec/07 — Sep/10
11005 10930 Oct/10 — Sep/13
11421 11420 Nov/11 — Dec/90
11441 11450 Jan/77 — Dec/77
11520 11512 Jan/69 — Dec/70
11527 11526 Jan/71 — Dec/72
11533 11534 Jan/84 — Jan/97
11530 11529 Jan/07 — Jul/14
11557 11555 Feb/11 — Dec/12
11647 11618 Jan/77 — Dec/83
11643 11612 Jan/77 — Jan/91
11642 11638 Jan/79 — Dec/87
11669 11662 Jan/69 — Dec/70
11820 11813 Sep/1906 — Dec/07
11848 11855 Jan/97 — Jul/97
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10011 10007 Jan/69 — Dec/70
10012 10005 Jan/69 — Dec/70
11877 10006 Jan/69 — Dec/70
11890 11888 Feb/88 — Jul/88
11889 11907 Sep/88 — Jan/89
12243 12232 Jan/69 — Aug/71
12385 12383 Apr/74 — Decl/78
12319 12302 Aug/90 — Dec/90
12297 12319 Aug/90 — Jan/03
12496 12333 Jan/79 — Jun/94
12509 12331 Mar/83 — Oct/89
12329 12336 Jan/71 - Jan/73
11918 12456 Nov/71 — Dec/71
11917 11919 Jan/69 — Dec/70
12426 12408 Jan/69 — Dec/70
12428 12410 Feb/69 — Dec/70
12403 12411 Jan/69 — Dec/70
12427 12403 Apr/69 — Dec/70
12412 11537 Feb/71 - Jul/78
12443 12442 Aug/90
10906 11338 Sep/88 — Aug/89
11278 11348 Jan/69 — Dec/71
11984 11365 Jan/07 — Jul/14
11336 10902 Sep/89 — Apr/94
12074 12868 Dec/69 — Jan/74
10188 X
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A3 Robustness for Calculation of Exorbitant Prigie

Table 7: Exorbitant Privilege for the period 1868t4 (% of GDP): Variation in the

ratio of ownership of British and Foreign secustie
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Table 8: Exorbitant Privilege for the period 1868t4 (% of GDP): Variation in the

ratio of ownership of British and Foreign secustie
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