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ABSTRACT: This paper details specific features of public finances and debt during the 

Empire (1822-1889).  Brazil was one of the few debtor states that did not default in this 

period (and the only one in Latin America).  An inherited colonial debt, combined with 

occasional primary deficits stemming mainly from wars, caused Brazil's indebtedness to 

grow over time.  Rising debt reflected not just the government's demand for funds, but 

also its creditworthiness in capital markets on both sides of the Atlantic. Risk premia on 

bonds issued in the London and Rio markets declined on average, and varied in response 

to changes in fiscal fundamentals as well as political-institutional factors.  Econometric 

estimates show that the debt was wholly sustainable; increases in net indebtedness were 

accompanied by increases in the primary fiscal surplus.  The Imperial parliament adjusted 

revenues and primary expenditures to ensure debt service requirements were met, even in 

times of fiscal distress.  Political arrangements helped align the interests of bondholders 

and policymakers. 

 

 

 

 

 

                                                
1 This paper draws on research supported by the Fulbright-Hays program.  I am indebted 
to Flavio Souza Santos for research assistance.  I benefitted greatly from conversations 
with Adalton Dinz, and from the econometric counsel of Ulisses Ruiz-de-Gamboa. 
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At independence Brazil had to prepare for a possible Portuguese incursion, while 

simultaneously securing the new nation's borders, especially in the south.  This effort 

soon gave way to an expensive war with Buenos Aires.  Maintaining internal cohesion 

also posed a fiscal problem.  Rebellions in Brazil’s provinces and political violence in 

Rio de Janeiro generated substantial military costs from independence up through 1848, 

as well as disruptions to tax collection. Revenues were largely limited to taxes on foreign 

trade, especially imports.  This narrow tax base limited the state’s fiscal capacity.  Total 

expenditures often exceeded ordinary revenues, although primary deficits were less 

frequent.  The solution to fiscal shortfalls was to cover them with borrowing, and then 

collect greater tax revenues to the extent required to service the loans.  The resulting debt 

was substantial for a relatively poor country.  National income estimates are notoriously 

fragile for nineteenth-century Brazil, but by the early 1870s one can state with confidence 

that the ratio of central government debt to GDP was around forty percent.2  This was 

much less than the ninety-percent threshold at which debt sharply inhibits economic 

growth in advanced economies.3  It was nonetheless easily within the range at which 

governments in lower-income countries are prone to default.  For highly debt intolerant 

states ratios beyond twenty percent sharply raise the likelihood of default.4 

The focus of the paper is an assessment of the Empire's fiscal "fundamentals." 

how burdensome was Brazil's colonial heritage?  How did the Imperial government tax?  

How did it allocate expenditures?  Why did it repeatedly borrow?  What sorts of benefits 

and costs for did borrowing entail?  Despite the uniqueness of Imperial Brazil’s record of 

borrowing within Latin America, there is no comprehensive assessment of taxing, 

                                                
2 Estimates of income levels for the early twentieth century are reasonably reliable, 
although the same cannot be said for nineteenth-century figures; the latter suffer from 
several known weaknesses, and are useful mainly for indicating income fluctuations.  The 
chief exception is the carefully constructed income estimate for the early 1870s; 
Eustaquio Reis, “A Renda Por Cápita do Municípios Brasileiros Circa 1872,”  (2008). 
3 Carmen M. Reinhart, Vincent R. Reinhart, and Kenneth S. Rogoff, “Public Debt 
Overhangs: Advanced Economy Episodes since 1800,” Journal of Economic Perspectives 
26, no. 3 (2012): 79-82. 
4 Carmen M. Reinhart, Kenneth S. Rogoff, and Miguel A. Savastano, “Debt Intolerance,” 
Brookings Papers on Economic Activity 2003, no. 1 (2003): 1. 
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spending, and debt.5  The contribution of this paper runs in the following times.  Original 

series of key fiscal variables make it possible to characterize the principal features of 

Brazilian public finances and debt from 1825 to 1889.  With only a couple of exceptions 

all have been created from primary sources.  Five central insights emerge from the 

examination of these data.  First, an extraordinarily high percentage of the central 

government’s debt was funded, and securitized with long maturities (ranging from twenty 

years to perpetuity) from the earliest years following independence.  Second, Brazil did 

not often run primary deficits.  The volatility of outlays nonetheless meant that borrowing 

was not just necessary but indispensable.  Third, Brazil’s commitment to repay provided 

it with ongoing access to the London and Rio capital markets.  Although the stock of debt 

did not increase much between 1830 and 1850, market access allowed Brazil to retire old 

loans with new borrowing, reducing its costs, and to convert short-term debts into low-

cost long-term securitized obligations.  Fourth, a remarkable share of Brazil’s funded 

debt came to be domestic in origin.  Finally, while debt did not create a crushing fiscal 

burden, it nonetheless placed Brazil in the tier of countries for which default would not 

have been surprising.  An analysis of the sustainability of the Empire’s fiscal policy 

shows that the state responded in the proper way to increases in debt by running a budget 

surplus.  One can infer that politicians in the policymaking process internalized fiscal 

discipline.  The state’s fiscal “reaction function” accommodated new borrowing by 

raising the taxes required to service additional increments to debt. 

These findings are developed over a number of sections. The first section lays out 

the mechanisms of taxation, spending, and the deficit.  The second section details the 

evolution, size, and structure of the debt.  A third section constructs estimates of the 

state's cost of capital on its borrowing.  Section four discusses some of the main 

                                                
5 The most complete study of the debt stock is Maria Bárbara Levy, “The Brazilian 
Public Debt: Domestic and Foreign, 1824-1913,” in La Deuda Pública En América Latina 
En Perspectiva Histórica, ed. Reinhard Liehr (Madrid: Iberoamericana, 1995).  For the 
most thorough treatment of public accounts see Adalton Diniz, "Centralização Política e 
Apropriação de Riqueza. Análise das Finanças do Império Brasileiro no Período de 1821 
a 1889," (tese de doutorado, USP, 2002).  Long-term debt sustainability in Brazil has 
been persuasively analyzed by Ulisses Ruiz-de-Gamboa, "Análise da Sustentabilidade da 
Política Fiscal Brasileira Através da História: Um Exercício de Cliometria de Dom Pedro 
I a Lula," (tese de doutorado, USP, 2006).   
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vulnerabilities inherent to the external debt denominated in sterling.  The fifth section 

tests the hypothesis that the Empire had a sustainable fiscal policy.  Section six identifies 

some of the main determinants of Brazil’s risk premium in the London and Rio de 

Janeiro bond markets.  A brief section concludes.   

 

Taxing and Spending 

Independence from Portugal in no way reduced the government’s need for 

revenue.  Military expenditures were especially high.  Under the Empire the largest 

categories of government spending would be military in nature, followed by servicing the 

debt.  Together the annual outlays of the Army, Navy, and Finance Ministries accounted 

for the bulk of total expenditures.  It is important to note that Brazil was not exceptional 

in this regard.  In Britain nearly ninety percent of central government outlays up to the 

mid nineteenth century involved current spending on the military and service on the debt, 

most of which had accumulated by way of earlier military spending.6  Figure 1 presents 

for Brazil the combined military share (Army and Navy) of total expenditures, and 

separately the Finance Ministry share.  From 1830 through 1889 these expenditures 

together never fell below fifty percent of total outlays.  Military conflict in the Cisplatine 

and the blockade of Buenos Aires in the 1820s, “civil commotion” up through the 1840s, 

the war with Paraguay in the 1860s, and public relief expenditures in drought-stricken 

regions in the late 1870s and 1880s all made heavy demands on revenues.7  The Finance 

Ministry’s expenditures also include outlays on dividend guarantees to private-sector 

railroads, and the costs of new construction on government-owned railroad lines after 

1850.  While these expenditures accounted for the bulk of the state’s spending on 

material improvements, they were never the main category of outlays.8  The ministries of 

Justice, Empire, Foreign Affairs, and the ministry of Agriculture, Commerce, and Public 

Works consumed far less of the public revenue.   

                                                
6 Takuo Dome, The Political Economy of Public Finance in Britain, 1767-1873 (London: 
Routledge, 2004), pp. 5-7. 
7 RMF 1884, p. 10. 
8 Such expenditures could help in some instances to create an appreciable social surplus; 
William R. Summerhill, “Market Intervention in a Backward Economy: Railway Subsidy 
in Brazil, 1854-1913,” Economic History Review 51, no. 3 (1998). 
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<Figure 1 about here> 

 The collection of revenues occurred principally at the customs houses of the 

treasury (which in many ports could be put out to bid until the early 1830s).  The 

organization of the treasury per se evolved over the Imperial era.  The arrival of the royal 

court in 1808 dramatically shifted the focus of the royal treasury's operations; instead of 

each provincial branch remitting its surplus to Portugal they sent it to Rio de Janeiro.  

This system continued after independence, with the central public treasury striving to 

further tighten its control over the treasury offices in the provinces.  The provincial 

treasuries continued to collect a wide variety of taxes held over from the colonial era, 

along with the newer customs duties and taxes created after 1808.  In 1831 legislation 

extinguished the colonial treasury Juntas and created a new national public treasury with 

provincial treasury branches (thesourarias) administered by officials appointed from Rio 

de Janeiro.9  In 1850 there was yet another reform of the national treasury and the 

thesourarias in the provinces.10  Due largely to expenses incurred during the war against 

Paraguay, and the settling of related accounts, in 1867 the Treasury added its own 

delegacia in London to take over official accounts from the Imperial legation.11 

Two main features characterized the tax architecture of the Empire.  The first was 

its extreme centralization.  Nearly all taxes were reserved to the central government. The 

second was the very heavy reliance on duties on foreign trade that emerged after 1808.  

While many of the categories of taxes at independence were holdovers from the late 

colonial era, the high import duties were an innovation following from the opening of the 

ports.12  Though it is tempting to claim that the reliance on customs duties indicated the 

special, even excessive importance of the external sector, Brazil was not exceptional in 

this regard.  The United States similarly relied heavily on import duties, which usually 

                                                
9 Amaro Cavalcanti, Resenha Financeira do Ex-Império do Brazil em 1889 (Rio de 
Janeiro: Imprensa Nacional, 1890), pp. 101-103. 
10 CLB, Lei of 6 July 1850, and Decreto of 20 November 1850. 
11 RMF 1868, pp. 7-8. 
12 The same was true in much of republican Spanish America as well; Paul Gootenberg, 
Between Silver and Guano: Commercial Policy and the State in Postindependence Peru 
(Princeton, NJ: Princeton University Press, 1989), p. 101; Carlos Marichal, “Una Dificil 
Transicion Fiscal: Del Regimen Colonial Al Mexico Independiente, 1750-1850,” in De 
Colonia a Nacion: Impuestos y Politica em Mexico, 1750-1860, ed. Carlos Marichal and 
Daniela Marino (Mexico, D.F.: El Colegio de México, 2001), pp. 43-52. 
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were the largest single category of central government income in the nineteenth 

century.13  Throughout the Imperial era government revenues would derive mainly from 

indirect taxes, principally those on external commerce.14       

Tax rates on imports and exports changed over time as both were subject to 

numerous reforms.  New categories of taxes were created only gradually.  The principal 

exception to this rule came in the late 1860s.  The tremendous increase in spending 

during the war against Paraguay occasioned an array of new taxes.  These included a 

personal tax and a tax on salaries of public employees (“vencimentos”) in 1867, and a 

new stamp tax, a property transmission tax, and a tax on industries and professions, all 

introduced in 1869.15  Though these new taxes augmented revenues, they in no way 

covered more than a small share of the ballooning costs of the war.   

<Figure 2 about here> 

 The share of central government revenues accounted for by indirect sources (both 

import duties and export taxes) is presented in Figure 2.  The reliance on indirect taxes 

for the bulk of its revenues is not surprising.  Indirect taxes are especially common where 

the franchise is restricted to propertied elites, since the direct taxation of land and other 

forms of wealth held by propertied individuals is politically difficult.  The taxation of 

international trade was thus both cost effective – it was far easier to monitor commerce at 

a few major ports than it was the wealth or incomes of all citizens—and politically 

sustainable.16  Following some early volatility indirect taxes rose sharply from the early 

1830s, peaking at 90 percent of ordinary revenues in 1841.  The share of indirect taxes 

                                                
13 Davis Dewey, Financial History of the United States, 11 ed. (New York: Longmans, 
Green, 1931), pp. 110-474, passim. 
14 For an overview of tax policy see Guilherme Deveza, “Política Tributária no Período 
Imperial,” in História Geral da Civilização Brasileira.  Vol. 2.  Declínio e Queda do 
Império, ed. Sergio Buarque de Holanda, and Pedro Moacyr Campos, Política Tributária 
(São Paulo: Difel, 1971), pp. 60-84. 
15  On the personal tax, CLB, Lei 1507, Article 10, 26 September 1867; on the tax on the 
salaries of public employees, Regulamento 3977, 12 October 1867, and Decreto 1750, 20 
October 1869; on the stamp tax, Decreto 4354, 17 April 1869; for the tax on industries 
and professions, Decreto 4346, 23 March 1869; and on the property transmission tax, 
Decreto 4355, 17 April 1869. 
16 Increases in indirect taxes encountered less opposition than did direct taxes in Europe 
as well; Peter Mathias and Patrick K. O'Brien, “Taxation in England and France, 1715-
1810,” Journal of European Economic History 5 (1978): passim. 
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declined thereafter, but never fell below 70 percent.  Despite the attention often given by 

historians to the role of export taxes in Brazil, the largest component of indirect taxes by 

far was import duties.17  Duties on imported goods have long been a major source of state 

revenues, dating from antiquity.  Figure 3 shows that the share of revenues supplied by 

import tariffs and related charges fluctuated dramatically in the late 1820s, and then 

climbed steeply during the 1830s, rising to a peak of 75 percent in 1841.  Thereafter the 

share of import taxes fell steadily but always remained well in excess of half of the 

central government’s receipts.  Export taxes that accrued to the central government 

typically accounted for far less, between 10 and 20 percent of revenues. 

<Figure 3 about here> 

<Figure 4 about here> 

Casual inspection of annual budgets, along with summaries of revenues and 

expenses, contributes to a mistaken impression that the Imperial state ran chronic deficits 

after 1822.18  As Figure 4 shows, total expenditures did commonly outstrip receipts.  In 

only eleven of 68 years was there a gross fiscal surplus.  Deficits, by this measure, might 

be viewed as highly persistent.  Modern public finance however focuses not on total 

expenditures, but rather primary expenditures.  This disentangles current government 

spending from payments to service the debt.  This concept of the government’s fiscal 

                                                
17 Using the published public accounts ordinary revenues are carefully separated out of 
total revenues.  In the early decades after independence the total revenue include several 
categories that are not “ordinary” revenues. The finance ministry sometimes counted the 
proceeds of credit operations as revenues.  It also would include seigniorage from the 
coining and issue of copper as ordinary revenue.  Scrutiny of the revenue accounts made 
it possible to detect such forms of extraordinary revenue and exclude them.  
Extraordinary revenues were usually small (though they rose to 25 percent in 1831), and 
consisted mainly of non-tax sources of revenue such as fines, or in the case of 1831, 
transfers from the provincial treasuries.   
18 Summary figures on total revenues and expenditures are available in Cavalcanti, 
Resenha Financeira do Ex-Império do Brazil, p. 328 Liberato de Castro Carreira, História 
Financeira e Orçamentária do Império do Brasil Desde a Fundação (Brasília: Senado 
Federal, 1889), pp. 660-661.  These have been widely republished and used with only 
modest revisions.  Fiscal deficits were not always a result of unanticipated shortfalls; 
deficits were frequently programmed by the parliament into the budget, to be covered by 
issues of currency, Treasury bills, or funded borrowing.  For specific instances see 
Liberato de Castro Carreira, O Orçamento do Império Desde sua Fundação (Rio de 
Janeiro: Typographia Nacional, 1883), p. passim. 
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balance is of critical importance, since interest on the debt must be covered by primary 

surplus, on average, in order for the debt to be sustainable.  The primary expenditures 

portrayed in Figure 5 fell within the available ordinary revenues more often than not.  

Figure 6 presents the real primary balance; positive balances reveal a fiscal surplus, while 

negative balances indicate a primary deficit.  Deficits required borrowing (or some other 

expedient), while surpluses provided the option of paying down debt.  Once debt service 

payments are properly netted out to reveal the primary balance, it is clear that Brazil was 

only occasionally in deficit.19  The key exceptions were the years up to 1832, a few years 

at the end of the 1830s and the beginning of the 1840s, the war years from 1864 to 1870, 

and briefly again in the late 1870s.  Of the four periods in which Brazil ran primary 

deficits the first corresponded to the campaign against Buenos Aires and the political 

turmoil of the late First Reign, while the second occurred in the midst of the war of 

secession in the province of Rio Grande do Sul.  The third directly corresponds to the war 

against Paraguay.  The last period coincides with the devastating drought in the northeast, 

during which the central government in Rio spent heavily on relief.  The size of the pre-

1850 deficits pales in comparison with those of the 1860s and 1870s.  One would expect 

that larger deficits (even if normalized by the resources available) would increase the risk 

premium on borrowing.  Yet, as will be shown below, the risk premium on bonds in both 

Rio and London was actually higher in the earlier period, when the deficits were far 

smaller by any measure.  Brazil’s intrinsic fiscal ability to repay its loans proves to have 

been a less important consideration for the bond market than one might imagine. 

<Figure 5 about here> 

<Figure 6 about here> 

Brazil’s deficits were, in effect, transitory.  The government’s non-interest 

expenditures actually grew less quickly on average than did its ordinary revenues.  Real 

revenues expanded at an annual rate of 4.3 percent; real primary expenditures grew at 

                                                
19 The source for estimating current expenditures is Brazil, Balanço da Receita e Despesa 
do Império (Rio de Janeiro: Typographia Nacional, 1830-1889).  Figures for actual 
outlays on debt service (internal and external, funded and unfunded) become available 
only in 1833.  Details on the derivation of the operating revenues and operating 
expenditures of the central government, along with estimates of pre-1833 outlays on debt 
service, are presented in the Appendix.   
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only 4.1 percent.  Had the course of year-to-year revenues and costs hewed closely to 

these trend rates of growth the government would have enjoyed a consistent primary 

surplus that grew at 0.2 percent per year.  The Imperial state would not have had to 

borrow at all, save for the inherited debt.  The actual movements of the revenue and 

expenditure series is sufficient to reveal considerable departures from the trend—

especially on the expenditure side.  By way of example, a surplus of nearly two million 

pounds sterling in the late 1850s turned into to a deficit of some five million pounds a 

decade later.  The volatility of revenues and outlays was precisely the problem that 

borrowing was needed solve.  Brazil's demand for loans rose on average as a result. 

 

The Debt of the Empire 

Primary deficits were not the sole source of Brazilian indebtedness.  The colonial 

state had a long record of borrowing and of failing to repay.  The decade and a half after 

1808 in which the crown ran the Portuguese empire from Rio de Janeiro added to this 

debt.  When the Portuguese court took flight from Napoleon’s army Brazilians found 

themselves bearing nearly the full cost of royal government (including substantial 

pensions and annuities to Portuguese nobles), helping fund the campaign in Portugal 

against the Spanish and the French, and paying for ongoing military operations in the 

borderlands of the south.  Most royal borrowing was short-term in nature, and effectively 

unfunded.  A few small loans were raised between 1808 and 1821 from the local 

merchant community, for purposes ranging from establishing a gunpowder factory, to 

providing support for Swiss immigration.20  When taxes proved insufficient the Crown 

resorted to several predictable methods of augmenting its resources.  The first of these 

was seigniorage, which went well beyond merely charging a fee at the min to convert up-

country gold into coins.  To create a new source of lending to the treasury João VI 

created of the first Bank of Brazil in 1808, conceding to it lucrative monopolies over the 

issue of banknotes.  In return the Treasury could draw on the bank at its pleasure.  In 

order to finance military expenditures the government repeatedly raised the cap on the 

                                                
20 Brazil. Câmara dos Deputados, Parecer da Commissão de Fazenda da Câmara dos 
Deputados da Assemblea Geral Legislativa do Império do Brazil (Rio de Janeiro: various, 
1826)  Letra I, [Quadro] No. 8, “Estado de Dívida Passiva do Thesouro Público no fim do 
Anno de 1824,” pp. 145-148. 
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issue of notes by the Bank, which the Treasury would then "borrow."  João VI 

infamously drove silver and gold from circulation in a double application of Gresham's 

law.  All pretense of convertibility of the notes evaporated in 1821 when the king 

returned to Portugal, leaving the Bank with very little specie.  João VI's departure saddled 

his Brazilian subjects with the debts of the bank and the treasury.21  Beyond the debts 

accumulated up through 1821 the newly independent empire of Brazil would inherit one 

further obligation.  During the country’s gradual progression toward independence in 

1822 Pedro, as prince regent, raised the first National Loan.22  It constituted the first debt 

explicitly taken to serve the interests of the new nation.   

 Thus, much like the United States, independent Brazil was born indebted.  The 

total debt in 1822 was at least 12.3 million U.S. dollars, or around 2.5 million British 

pounds sterling.23  This was less than the independence-era debts of other major states in 

the Americas.  Mexico inherited a colonial debt of some 30 million dollars in 1820, while 

the U.S. owed some 52.2 million dollars in 1790.24  None of the early U.S. debt was 

                                                
21 J. J. Sturz, A Review, Financial, Statistical, & Commercial, of the Empire of Brazil and 
Its Resources (London: Effingham Wilson, 1837), pp. 4-7. 
22 Francisco Tito de Souza Reis, Dívida do Brasil, Estudo Retrospectivo (São Paulo: O. 
Ribeiro, 1917), p. 27 Lúcia Maria Bastos Pereira das Neves, Corcundas e 
Constitucionais: a Cultura Política da Independência, 1820-1822 (Rio de Janeiro: 
FAPERJ : Revan, 2003), p. 364; Sturz, A Review, Financial, Statistical, & Commercial, 
p. 9. 
23 The figure should be taken as a rough estimate.  On the eve of independence the debt 
of the public treasury in Rio de Janeiro was almost ten million milréis.  The first 
systematic tally of Brazil’s recognized debts after independence is for 30 June 1823, and 
came to almost twelve million milréis; Brazil. Ministério da Fazenda, Exposição do 
Estado da Fazenda Pública (Rio de Janeiro: Typographia Nacional, 1823), pp. 32-34.  
The prince regent’s correspondence to the king put the 1821 debt even higher, at more 
then sixteen million milréis, plus arrears in salaries to troops in the Cisplatine; Afonso 
Arinos de Melo Franco, História do Banco do Brasil (Primeira Fase -- 1808-1835) (São 
Paulo: Instituto de Economia da Associação Comercial, 1947), pp. 114-115.  Market 
exchange rates in the second half of 1823 were between 49.5d and 52d per milréis (see 
the Seminário Mercantil, weekly issues between June and December 1823).  To arrive at 
the figure in the text twelve million milréis are converted to dollars at 0.2125 pounds per 
milréis, and 4.81 dollars per pound; for the dollar-pound rate see Lawrence H. Officer, 
“Dollar-Sterling Mint Parity and Exchange Rates, 1791-1834,” Journal of Economic 
History 43, no. 3 (1983): 592. 
24 Carlos Marichal, “The Construction of Credibility: Financial Market Reform and the 
Renegotiation of Mexico's External Debt in the 1880s,” in The Mexican Economy, 1870-
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inherited directly from the British colonial administration.  Nearly all of it stemmed from 

the debts of the continental congress during the revolutionary war, and immediate post-

war re-financing.25  Following independence Brazil faced costs from securing its 

separation diplomatically from Portugal.  Under the Additional Convention of 1825 that 

arranged for Portugal’s recognition of Brazilian independence, the government secretly 

agreed to take over the service on the Portuguese government’s 1823 London loan.26  

This further ratcheted up the early debt load.  The government took out its first foreign 

loan in 1824, to fund its outstanding debts and to cover a large budget deficit.27  Nathan 

Mayer Rothschild underwrote the remaining two million pounds of the loan in 1825. 

Soon thereafter after the financial bubble in London, which had rested heavily on Latin 

American investments, burst.  When the smoke cleared, of all the Latin American bonds 

in London, only Brazilian issues remained intact.28   

 

<Figure 7 about here> 

 

By 1831 Brazil was estimated to have a foreign debt of more than five million 

pounds sterling, a funded domestic debt of 18 million milréis, and fully 38.5 million 

milréis in unfunded obligations, including arrears, Banco do Brasil notes, and copper 

coinage.29  Figure 7 portrays the trajectory of the annual aggregate real stock of debt 

(both funded and unfunded) from 1825 to 1889.   There are two principal exclusions from 

the obligations included in public debt.  Dividend guarantees made by the government to 

railroads and other subsidized companies are not counted.  Virtually all of the country's 

railroads at some point operated with a guarantee stipulating that if operating revenues 

fell too low, the government would provide a subsidy large enough to pay a previously 

                                                                                                                                            
1930, ed. Stephen H. Haber and Jeffrey L. Bortz (Stanford, CA: Stanford University 
Press, 2002), p. 95. 
25  Peter M. Garber, “Alexander Hamilton's Market-Based Debt Reduction Plan,” 
Carnegie-Rochester Conference Series on Public Policy 35 (1991): 87. 
26 Neill Macaulay, Dom Pedro: The Struggle for Liberty in Brazil and Portugal, 1798-
1834 (Durham, NC: Duke University Press, 1986), pp. 184-185. 
27 Carreira, História Financeira e Orçamentária, pp. 120-138. 
28 Frank G. Dawson, The First Latin American Debt Crisis: The City of London and the 
1822-25 Loan Bubble (New Haven: Yale University Press, 1990), pp. 92-192. 
29 Sturz, A Review, Financial, Statistical, & Commercial, p. 20. 
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agreed on dividend, usually seven percent.30  These dividend guarantees represented 

contingent liabilities of the government.  In practice a few railroads needed government 

support constantly, others needed it only for a few years after entering operation, and still 

others proved not to need it at all.  Contemporaries understood these guarantees to be 

liabilities, similar to debt.  Yet it was not possible to predict before 1880 or so, from one 

year to the next, which guaranteed companies would require subsidies, nor how much.  

Yet because of these contingent subsidies the figures used here on the quantity of the 

Imperial state’s long-term debt understate the success with which authorities persuaded 

the capital markets that Brazil was a reliable borrower. 

The other excluded item from the government’s total obligations is the debt taken 

on by the provincial governments.  This debt was analogous to state government debts in 

the United States.  By the fall of the Empire in 1889 every province except Ceará had its 

own funded debt.31  The largest provincial debtor was São Paulo, followed by Bahia, Rio 

de Janeiro, and Minas Gerais.  These debts consisted of provincial apólices with annual 

coupon rates ranging between six and ten percent.32  Provincial markets could not meet 

provincial needs, and the largest among the borrowing provinces issued much of their 

debt through Rio banks.  The secondary markets for all of the provincial apólices were 

thin, a result of the relatively small number of shares in circulation.33  For the 1860s and 

1870s the most commonly quoted provincial apólices were those of the province of Rio 

de Janeiro.  Even in that case transactions in the securities were infrequent.  By the early 

1880s the Rio market also saw trading in apólices for the provinces of Pernambuco, 

Minas Gerais, Sergipe, São Paulo, and Rio Grande do Sul.34  Evidence for 1888 and 1889 

put the total debt of the Brazil’s provincial governments at 73.5 million milréis.  The 

                                                
30 Provincial governments in some cases joined with the central government to provide 
dividend guarantees.  For a detailed study of these subsidies see Colin M. Lewis, Public 
Policy and Private Initiative: Railway Building in São Paulo, 1860-1889 (London: 
University of London, 1991). 
31 An early discussion of the prices of apólices issued by provincial governments can be 
found in RA 1848, Jornal do Commércio, 14 January 1849. 
32 Statist, 26 February 1881. 
33 Retrospecto Commercial do Jornal do Commércio (hereafter RCJC) 1874, p. 39; RCJC 
1877, p. 35. 
34 RCJC 1882, p. 39; RCJC 1883, p. 34. 
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funded share of this debt was less, some 60.3 million milréis.35  A key distinction, 

however, between the United States and Brazil was that the latter's provinces were 

fiscally debilitated by the limitations on their authority to collect taxes.  Since the 

executive appointed provincial executives, and the parliament had ultimate veto authority 

over provincial legislation, it was the central government that was ultimately responsible 

for provincial financial obligations.  If one accepts that the Imperial treasury was 

implicitly the backer for provincial borrowing, the implied increase in the debt would be 

slightly less than 10 percent of the central government’s own funded obligations at the 

end of the Empire.36 

The debt figures are expressed both in current pounds sterling, and in pounds 

adjusted to 1889 prices.37  Following initial borrowing abroad in 1824 and 1825, new 

loans were contracted in London in 1829 in a nearly desperate measure to cover interest 

obligations. There was no new foreign borrowing until 1839.  Excluding the assumption 

of Portugal’s 1823 loan, the Imperial state took out 20 loans before the constitutional 

monarchy was overthrown in 1889.  Of the 20 loans, merchant banks in London handled 

18 of them, and two were issued domestically.  These fixed-maturity loans came in 

addition to new funds raised through the ongoing emission of domestic bonds.  Brazil 

established a remarkable record for raising loans at home.  New domestic bonds entered 

circulation in every one but 14 years after their introduction in 1827.   

The core of the debt consisted of four main components.  The bases of this 

partition are the location of borrowing (Rio de Janeiro or London), the currency in which 

the debt was denominated (paper milréis or pounds sterling), and the maturity and type of 

the loans taken out (funded long term debt or unfunded short term Treasury bills).  Each 

element evolved along a distinct trajectory.  Figure 8 plots these components jointly, 

expressing them as shares of the total debt.  While all of the debt was domestic before 

                                                
35 Cavalcanti, Resenha Financeira do Ex-Império do Brazil, p. 284. 
36 The mechanisms by which provinces received transfers from the central government in 
the early decades, and then went on to issue their own bonds with implicit bail out 
protection, is poorly understood, warrants further investigation. 
37 This difference is slight since the pound exhibited relatively little inflation between 
1820 and 1890.  The conversion from nominal to real values is made using the Rousseaux 
price index in B. R. Mitchell, British Historical Statistics (Cambridge, UK: Cambridge 
University Press, 1988). 
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1824, by 1825 it was mainly foreign, thanks to the large loans taken in London in 1824 

and 1825.  The start of the funded domestic borrowing in 1829 reversed the 

predominance of the external debt in later decades.38   Short-term debt, in the form of 

Treasury bills introduced in the 1830s, was at times surprisingly important in the 

government’s borrowing, coming to 18 percent of the total debt during the war against 

Paraguay.  National Loans--on which interest and principal were repaid in gold or at a 

fixed rate of exchange--were not issued until the late 1860s.  These were small relative to 

the rest of the debt.   

<Figure 8 about here> 

The most remarkable feature of the figure is the steady growth of domestic 

sources of borrowing, so much so that by 1850 the share of debt that was foreign fell 

below fifty percent.  Not only was it the case that was Brazil able to borrow more from 

abroad, and more regularly, than other Latin American nations up to the 1880s.  The 

Imperial government also had the ability to mobilize domestic savings in a way that was 

unrivalled elsewhere in Latin America for much of the nineteenth century.  Table1 puts 

Brazil in a comparative context, presenting the share of debt accounted for by domestic 

issues in several Latin American debtor nations circa 1870.  Brazil’s share of 

domestically issued debt was double that of Chile, and more than twice that of Mexico. 

<Table1 about here> 

A particularly important consequence of the creation of the funded debt by 

parliament was that long-term debt quickly came to outweigh short-term debt and 

unfunded obligations.  Long-term borrowing was less a cause than a consequence of the 

empire’s creditworthiness.  The ability to borrow at long maturities (ranging from 20 

years in the case of some London loans, to perpetuity in the case of domestic apólices) 

showed that capital markets on both sides of the Atlantic found the promise to repay 

credible.  By way of contrast, unfunded liabilities predominated in most Spanish 

American countries for most of the nineteenth century, even when those governments 

                                                
38 From the 1840s onward the annual budget laws customarily required that any projected 
deficits had to be covered either by new long-term borrowing at home or abroad, or by 
issuing short-term Treasury bills in anticipation of revenues; Amaro Cavalcanti, 
Elementos de Finanças (Estudo Theórico-Prático) (Rio de Janeiro: Imprensa Nacional, 
1896), p. 402.   
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were not in default.  In Brazil long-term debt exceeded short-term and unfunded debts by 

a good margin.  It exhibited the most success of any of the Latin American governments 

in issuing long-term funded debt up through the 1880s.39     

 As was the case with the gross debt, total funded debt increased appreciably over 

the course of the Empire.  Four phases in the growth of the debt can be identified from 

Figure 9.  From 1824 to 1860 there was only a very gradual increase, which suggests a de 

facto credit ceiling on both sides of the Atlantic.  This is consistent with standard credit-

rationing models.  Lenders raised the debt ceiling only after the government 

demonstrated that it could fully comply with the terms of its external debt contracts, and 

after the internal political turmoil of the first half of the century diminished.  This 

seemingly modest record of borrowing before 1860, however, is remarkable in 

comparison with the rest of Latin America, where governments consistently failed to 

fund their debt at all, much less make payments on interest arrears and loans in default.  

In the 1860s debt had begun to increase even before the Paraguayan war, thanks to new 

issues of both domestic and foreign bonds.  New borrowing during the war, and 

afterwards to convert unfunded liabilities of the Treasury into funded debt, made for a 

rapid increase in total debt in the late 1860s and early 1870s, “bequeathing a permanent 

onus” in the words of the finance minister.40  Brazil tolerated this onus well, as both new 

borrowing and declining interest rates followed the war.  From 1870 through 1884 the 

increase in the total debt is less pronounced, but borrowing jumped again in the last five 

years of the Empire.  From 1824, when per capita funded debt was only a few shillings, 

                                                
39 This characterization takes into account total funded debt, the available information on 
the costs at which loans were subscribed, and the record of repayment over the period up 
through 1889.  In 1889 the Brazilian government had the largest aggregate debt of any 
country in Latin America, though in per capita terms the debt burden in Argentina, 
Uruguay, Peru (in default), and Honduras (in default) exceeded debt per head in Brazil; 
Charles Fenn and Robert Lucas Nash, Fenn's Compendium of the English and Foreign 
Funds, 14th ed. (London: Effingham Wilson, 1889), pp. xv-xvii. 
40 At the end of the war the finance minister reckoned that the war’s total cost was at least 
390 million milréis, roughly 39 million pounds sterling in round numbers, and possibly as 
much as 460 million milréis, depending on how certain expenditures were counted; RMF, 
1872, pp. 12-14. 
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through 1889, funded debt levels increased to nearly seven pounds per person.41  While 

such levels were quite low in comparison with a wealthy country such as Britain, even in 

the eighteenth century, they were roughly commensurate with the gap in income and 

productivity between the two economies.   

<Figure 9 about here> 

  

The Empire’s Cost of Capital  

 

Brazil enjoyed a progressive (if bumpy) decline in its borrowing costs over the 

course of the Empire.  The market yield on the securities comprising the public debt is 

the most frequently used indicator of government borrowing costs, and essential in 

calculating default risk.  It is not possible not possible to know the yield on every 

component of the empire’s debt.  Some were never were securitized or quoted.  Treasury 

bills, for example, were never listed on the Rio exchange.  Some types of apólices in Rio 

de Janeiro, and even some sovereign bonds listed in London, were so infrequently quoted 

as to rule out their use for consistently calculating yields.  Representative bond issues are 

taken from each market on the basis of the securities that were most frequently traded.  

For Rio the reference bond is the 6% apólice (reduced to a five percent coupon in the 

restructuring of 1884).  For London the series is a composite, linking together the yields 

on bonds from various loans.  For both series the raw data are weekly observations of the 

bond price.  The London bonds were denominated in sterling, while domestic bonds were 

denominated in milréis.  Details of the weekly series are provided in the data appendix.  

For the annual version of the data used here the yields are unweighted averages of the 

weekly yield-to-maturity, from the first week of July to the last week of June.  This 

placed the annual yields on a fiscal-year basis comparable with the other annual 

variables.  For both the Rio and London series the risk premium is calculated by 

subtracting the yield on British consols from the bond yield.   

<Figure 10 about here> 

                                                
41 The 1889 population figure is an interpolation of census data for 1872 and 1890, while 
the 1824 population is a rough estimate based on fragmentary local censuses. 
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Figure 10 presents the risk premium on sovereign bonds in London.  Four features 

characterize the evolution of the London risk premium.  The first is the very sharp run-

ups in 1831 and again in 1848.  These are readily interpreted in political terms.  The year 

1831 saw the abdication of Pedro I and threat of external default, while in 1848 there was 

the Praieira revolt in Pernambuco.  The second feature is the large break in 1852, when 

the risk premium fell by more than half, from an average of five percent before 1852 to 

only 1.7 percent from 1853 through 1865.42  The third key feature is the reduction in 

volatility after the break, which is part and parcel of the downward shift in the level of the 

risk premium.  The fourth is the run-up in default risk during the war against Paraguay 

(rising by nearly half after 1865).  The increase in risk is not surprising.  Rather, the most 

noteworthy feature of the episode was that the increase was so modest in the face of 

extraordinarily heavy new borrowing.  Rio yields and risk premia declined as well over 

time, but the trajectory was different from that in London.  Figure 11 displays the risk 

premium on domestic bonds.  Although the spike in 1831 that is readily apparent in the 

London market was also present in Rio, the decline in the risk premium in Rio was far 

smoother than in London.  No enduring break like that in London in 1852 is obvious in 

the Rio series.43    

<Figure 11 about here> 

The ex ante interest rate could diverge from the outlays on interest over 

substantial intervals of time.  Estimates of actual debt service payments make it possible 

to calculate the realized cost of capital to the Imperial state.44  This cost can differ from 

                                                
42 The break on the annual data is statistically significant in a multiple-structural breaks 
framework based on an application of the Bai-Perron procedure.  A second persistent 
break occurs in 1865, with the large loan taken that year in London for the war against 
Paraguay.  
43 An application to the Rio data of the same procedure used in analyzing shifts in the 
London risk premium reveals no breaks in the series.  A variation on the approach that is 
more likely to locate a break (selecting the number of breaks on the basis of the Bayes 
Information Criteria) suggests, at best, one break in fiscal year 1846, likely a result of the 
winding down of the last major revolt of the Imperial era in 1845 in Rio Grande do Sul.  
A Zivot-Andrews unit root test allowing for an endogenously selected structural break 
returns a shift in fiscal year 1847.   
44 These are painstakingly reconstructed from the government’s annual accounts, detailed 
in the data appendix.  The annual cost of debt service includes interest and amortization 
on the internal and external funded debts, interest and redemption of Treasury bills, and 
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the market yield on the government's bonds.  Yields reflect expectations of future default.  

They are an inherently forward-looking measure, and do not indicate the interest actually 

paid on extant debt.  Figure 12 expresses the total payments on interest and amortization, 

by year, as a ratio to the stock of total debt outstanding.  The resulting “fiscal” cost of 

capital is the government’s effective annual interest rate.  The pattern in the figure is 

noteworthy for two reasons.  First, it shows that the realized interest rate varied a good 

deal over time, fluctuating between four percent and ten percent per year.  The sources of 

movements in the series stem mainly from the unevenness of amortization, and 

intermittently large changes in the floating debt.  A relatively high payment to retire an 

increment of the debt in a single year would have the effect of raising the realized rate, 

while suspending amortization would reduce it.  Second, the fiscal cost of capital is 

related to the country’s risk of default as viewed from the bond market.  By way of 

example, in eighteenth-century Britain comparable measures of the annual fiscal cost of 

the debt correspond well to market yields on the government’s debt.45  This made it 

possible to use the fiscal costs of capital to derive the risk premium for years in which no 

borrowing took place.  A similar assumption for Imperial Brazil, however, would be in 

error.  The relationship was the inverse found in Britain.  Since Brazil’s fiscal cost of 

capital was lower before 1850 than after, its trend was exactly the opposite of the yield in 

the bond market.  This does not, however, mean that the two measures are unrelated.  On 

the contrary, the fiscal cost of capital was lower before 1852 precisely because Brazil 

failed to amortize its debts.  As a result, the market cost of capital was high.  Investors 

priced in risk signaled by Brazil’s inability or unwillingness to retire debt.  Then, just 

when Brazil resumed the full service on its loans—raising its realized cost of debt— the 

market cost of borrowing declined.46  The fiscal cost of capital—in effect, an ex post 

                                                                                                                                            
foreign exchange costs on amounts due in London when the exchange rate was less than 
par. 
45 Nathan Sussman and Yishay Yafeh, “Institutional Reforms, Financial Development, 
and Sovereign Debt: Britain, 1690-1780,” Journal of Economic History 66, no. 4 (2006); 
David Stasavage, “Partisan Politics and Public Debt: The Importance of the ‘Whig 
Supremacy’ for Britain’s Financial Revolution,” European Review of Economic History 
11 (2007). 
46 The relationship between the two measures of the capital cost is negative and 
statistically significant even when corrected for serial correlation. 
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measure—would be congruent with ex ante cost of capital signaled by the bond market 

only in the case where debt was consistently serviced.  This condition held for 

eighteenth-century Britain, but not in Brazil, nor in a number of other countries that 

nonetheless successfully avoided default.  That the measure of the fiscal cost of capital 

was highly variable before 1850 helps explain why its market cost of capital was 

especially high in the same period.  

<Figure 12 about here> 

 

Vulnerabilities: The Burden of Debt 

 An important consideration in the sustainability of government debt is the 

magnitude of the burden it placed on the debtor’s resources.  A commonly used indicator 

of this burden is the debt-to-GDP ratio.  One merit of the measure is that it expresses the 

burden as a share of the country’s aggregate level of economic activity.  Considering the 

values taken on by the ratio in light of episodes of default is insightful, both for 

individual cases in isolation and when considered comparatively.  However, the 

weaknesses of debt-to-GDP are two.  First, the debt to GDP ratio is less useful as a global 

indicator of fiscal stress than it is for establishing a taxonomy of debtor states, separating 

those that do not default despite high ratios, and those that do.  First, governments have 

been shown to default at widely varying levels of debt to GDP.   Britain’s debt-to-GDP 

ratio of around 74% over much of the eighteenth century would, by itself, suggest a 

considerable debt burden.  Yet it did not default.  Castile repeatedly defaulted in the 

sixteenth century at relatively low ratios of debt-to-GDP.47  Data compiled by Reinhart, 

Rogoff, and Savastano show that debt tolerance can vary greatly across countries.  In the 

late twentieth century fully half of the defaults in middle-income countries were cases in 

which external debt was sixty percent or less of GDP.  Of these defaults, nearly forty 

percent occurred when the external debt ratio was even lower, at forty percent of GDP or 

less.48  The absence of reliable GDP estimates for many countries in earlier periods 

makes it necessary to consider debt relative to government revenues for comparative 

                                                
47 These ratios are drawn from Mauricio Drelichman and Hans-Joachim Voth, Lending to 
the Borrower from Hell: Debt, Taxes, and Default in the Age of Philip II (Princeton, NJ: 
Princeton University Press, 2014). 
48 Reinhart, Rogoff, and Savastano, “Debt Intolerance,” p. 13.     
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purposes.  The same sort of variability across cases obtains with that measure, too.49 

Within a single country debt intolerance can shift greatly over time.  Brazil’s default in 

1983, by way of example, came about when the ratio of total debt to government 

revenues was less than two.  The data assembled here shows that a little more than a 

century earlier, after Brazil’s debt shot up during the war against Paraguay, the debt-to-

revenue ratio was nearly five (more than twice the ratio in 1983), yet there was no debt 

crisis looming.  

Second, the more fiscally relevant measure of the debt burden is arguably the flow 

of resources required to pay interest over each payment period defined by the borrowing 

contract (rather than the amount required to pay it down all at once).  Government does 

not command the entire social surplus, but rather must use a portion of that which it does 

command to service the debt each semester or year.  To assign meaning to the cost of 

debt service requires that it be expressed relative to fiscal resources.  Figure 13 presents 

two indicators of debt costs, expressed as debt-service ratios.  For both, the numerator is 

the service on all sources of debt.  The upper line in the figure is the ratio of these 

payments to the government’s ordinary revenues, indicating how much of the available 

funds in a year went to service the debt.  The higher the debt service burden, the greater 

its political cost, and the more likely the government would be to fail to meet the terms 

attached to the debt.  For Brazil this burden varied considerably from year to year, hitting 

a peak of nearly fifty percent of revenues in the late 1830s, to a low of less than twenty 

percent in the late 1850s.  No trend can be discerned; as the graph shows the evolution of 

the first indicator follows a shallow U-shaped function.  The lower line is the ratio of the 

debt service payments to exports.  While this “economic” definition of the debt service 

ratio was consistently lower than the more narrowly “fiscal” indicator, it too rose to 

levels without precedent in the country by the mid-1870s.  Brazil nonetheless enjoyed 

declining borrowing costs and expanding exports.  

<Figure 13 about here> 

In comparative terms the debt service ratios were appreciable but not 

exceptionally large.  The ratios of outlays on debt to tax revenues for eighteenth-century 

                                                
49 For example, Mexico defaulted in 1982 with a ratio of 5.06, whereas the Philippines 
defaulted just a year later when its ratio was only 1.25. 
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Britain and France were higher than Brazil's, around 40 to 50 percent (though at one 

point the French ratio went as high as 80 percent).50  The ratios of debt service to total 

expenditures in eighteenth-century Britain and the province of Holland ran largely in a 

range of 30 percent to 50 percent, quite similar to Imperial Brazil.51  Importantly, the 

peaks in Brazil’s debt service ratio--first in the late 1830s, and again in 1870s and 1880s-- 

were testimony to the parliament’s willingness to supply the taxes required to service the 

state’s obligations, despite their relatively high budgetary cost.    

 Brazil’s borrowing brought with it other potential costs.  In the nineteenth century 

sovereign debt issued in London was often denominated in pounds sterling.  All of 

Brazil’s borrowing in London exhibited this feature.  Had investors loaned in pounds and 

accepted repayment in milréis, bondholders would have been fully exposed to risk that 

the milréis in which they received dividends and principal would be worth less than when 

they lent.  The currency risk faced by creditors meant that the debtor could fully honor 

the loan contract, yet creditors could still lose money on an unfavorable shift in the 

exchange rate.  There were benefits and costs to the borrowing state from taking on the 

exchange rate risk.  By offering interest and repayment in the home currency of the 

bondholder the borrowing government took on the exchange rate risk, made the bonds 

more attractive to creditors, and reduced their own ex ante cost of borrowing.  The 

borrower thus internalized the cost of depreciation.  However, borrowing in one currency 

while collecting taxes in another made repayment uncertain in a different way.  If foreign 

currency costs grow too large, the debt could become unsustainable.  The most basic 

indicator of this vulnerability is the exchange rate itself, which can be viewed simply as 

the price of purchasing a unit of external debt service.  Irrespective of the ex ante interest 

rate on the loan, a decline in the sterling value of the milréis would raise the cost to Brazil 

of servicing the external debt, ex post.  The risk that exchange rate variability posed to 

the capacity to repay became quickly apparent to policymakers in the decade after 

                                                
50 Thomas J. Sargent and Francois R. Velde, “Macroeconomic Features of the French 
Revolution,” Journal of Political Economy 103, no. 3 (1995): 477-479. 
51 Sussman and Yafeh, “Institutional Reforms, Financial Development, and Sovereign 
Debt,” p. 925.  Drelichman and Voth present figures even higher for the Netherlands.  
The low cost of borrowing is consistent with a political foundation supporting debt 
repayment, even when the fiscal burden of such payments was relatively high; 
Drelichman and Voth, Lending to the Borrower from Hell . 
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independence.  Figure 14 presents a new series of the milréis-sterling exchange rate from 

1825 through 1889.  In 1825 the pound could be purchased for only five milréis.  By 

1831 the price of a pound sterling had risen beyond ten milréis.  The treasury’s cost to 

service the exact same amount of external debt more than doubled in just six years.  

These costs fell when the currency strengthened.  By 1834 the milréis had staged a 

remarkable recovery, only to slide again after 1837.  The progressive weakening of the 

milréis of much of the rest of the imperial era, combined with the ever-growing external 

debt, meant that servicing the London loans required an increasing amount of resources.  

In short, debt service costs in milréis would have risen even if the stock of external debt 

had remained constant.  

<Figure 14 about here> 

 Potential exchange rate effects were not limited to just the local cost of paying 

interest on the foreign debt.  If the external public debt was an appreciable portion of the 

country’s overall external obligations, foreign borrowing by the government could have 

more widespread consequences if the currency were to fall.52  Scholars working on 

financial crises, especially in emerging markets, have recently focused attention on the 

special risks that follow from a worsening of the exchange rate in the presence of debt 

denominated in foreign currency.  Foreign-currency denominated debt creates this 

vulnerability under two distinct mechanisms.  The first arises when a government cannot 

borrow abroad in its own currency, and has difficulty issuing long-term debt at home. 

Any borrowing that takes place will be disproportionately denominated in the currency of 

the lender.  This phenomenon has been labeled “original sin."53  High levels of foreign 

currency debt are generally associated with a higher probability of default.  This is 

because real exchange rate depreciation reduces the purchasing power of domestic output 

in terms of the country’s foreign obligations.  The resulting elevation of the cost of debt 

service in terms of domestic resources makes repayment difficult, and default more 

                                                
52 The data here are limited to the nominal exchange rate.  An annual Brazilian domestic 
price index with sufficient breadth of coverage for the computation of the real exchange 
rate is not yet available.   
53 This draws on the original formulation of the concept in Barry Eichengreen and 
Ricardo Hausmann, “Exchange Rates and Financial Fragility,” in New Challenges for 
Monetary Policy (Kansas City, MO: Federal Reserve Bank of Kansas City, 1999). 
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likely.  A negative terms of trade shock, excessive issue of fiat money, or a “sudden stop” 

in the flow of capital from abroad could all undermine the value of the domestic 

currency, and have dramatic implications for the relative values of the assets and 

liabilities of households, firms, banks, and the government.  Where the degree of original 

sin is high investments denominated in the home currency exhibit a currency mismatch, 

making macroeconomic and financial instability inescapable.  An external shock can 

create a financial crisis, and sharp declines in the level of income.  Lenders may become 

reluctant to lend (or demand a higher risk premium) when the real exchange rate 

depreciates, and more willing to lend only when it appreciates.  This tendency 

exacerbates the procyclical behavior of the capital inflows.  The government may be 

unable to borrow or roll over external debt precisely when its need to do so is highest.   

Three measures provide a comprehensive overview of vulnerability of Brazilian 

public debt to currency crisis: external original sin, domestic original sin, and a 

composite indicator.  The first two of these measures are straightforward.  International 

original sin was permanently high—all of Brazil’s loans abroad were in foreign currency.  

A major shock to the value of the currency could dramatically elevate the cost of 

servicing the external debt.  Brazil was unexceptional, since few borrowing countries 

escaped high levels international original sin in the nineteenth century.  To do so required 

that the country be a global trade and financial center with a widely used currency.54  

Domestic original sin, however, was non-existent for four decades after the parliament 

funded the debt in 1827.  Brazil's domestic borrowing--both funded and floating--was in 

domestic currency, and the funded portion of the domestic debt had a very long maturity.  

Domestic original sin appeared first in 1868 with the first National Loan, which promised 

interest and principal in gold.  The 1879 and 1889 National Loans were also settled in 

specie.  Most of the home debt remained in paper, however, so that the extent of domestic 

original sin was low.  Figure 15 combines the foreign and domestic components of the 

debt into an index of overall original sin.  The numerator includes all of the loans floated 

in London, plus the National Loans issued within Brazil that carried foreign exchange 

                                                
54Mark Flandreau and Nathan Sussman, “Old Sins,” in Other People's Money: Debt 
Denomination and Financial Instability in Emerging Market Economies, ed. Barry 
Eichengreen and Ricardo Hausmann (Chicago: University of Chicago Press, 2005), pp. 
155-156. 
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clauses tied to gold or sterling.  The domestic currency debt is long-term funded debt 

issued at home and denominated in milréis (converted here to sterling).  The index of 

original sin was very high in the 1820s, due mainly to the large London loans of 1824 and 

1825, and the near absence of long-term domestic debt.  With parliament's creation of the 

funded debt a few years later more and more of the state’s borrowing was done at home. 

As a result Brazil largely escaped the most severe form of original sin during most of the 

Imperial era.55 

<Figure 15 about here> 

The second mechanism by which foreign-currency denominated debt can 

contribute to economy-wide balance sheet problems is the potential for a currency 

“mismatch” between assets and liabilities across the economy.  Firms, banks, individuals, 

and the government will suffer a worsening of their position if a fall in the exchange rate 

increases the value of foreign-currency denominated liabilities relative to the net present 

value of cash flows.  Currency mismatch and original sin are partly related, in that a 

currency mismatch is one possible outcome of a high degree of original sin.56  An 

indicator of mismatch is the ratio of government’s external liabilities to the value of 

assets available to meet them.  The crude measure employed here is the stock of the 

public debt that must be repaid in foreign currency, divided by the foreign currency value 

of Brazil’s exports each year.57  An index value in excess of unity indicates liabilities in 

                                                
55 This decline is, on the surface, consistent with Brazil’s shrinking risk premium in 
London.  Exploratory statistical analysis suggests that there is no clear connection 
between them for Brazil.  Under a variety of specifications the index of original sin either 
has no statistically significant relationship with the risk premium, or has a statistically 
significant effect but with the wrong sign. 
56 On the similarities and differences see Barry Eichengreen, Ricardo Hausmann, and 
Ugo Panizza, “Currency Mismatches, Debt Intolerance, and Original Sin: Why They Are 
Not the Same and Why It Matters,” in Capital Controls and Capital Flows in Emerging 
Economies:  Policies, Practices and Consequences, ed. Sebastian Edwards (Chicago: 
University of Chicago Press, 2007). 
57 The mismatch ratio depends on the foreign-currency debts of both the government and 
private sector.  Since the question of interest is the role of the public debt I restrict 
attention to the government’s position alone.   
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sterling that exceed annual export earnings.58  Figure 16 displays the evolution of the 

mismatch ratio from 1825 to 1889.  In 1826 the debt denominated in sterling exceeded 

Brazil’s exports for the first time, and in 1831 the ratio rose to nearly 1.7.  For the better 

part of the next two decades it oscillated around unity, until the 1850s when it fell.  Late 

in the war against Paraguay it again rose above one, and then from 1875 onward it began 

a fairly steady climb.  The lower level of the mismatch ratio immediately after 1850 is 

consistent with the fall in Brazil’s risk premium in London; but the higher mismatch ratio 

after 1875 is not.  Indeed, despite a mismatch ratio that rose at a rapid clip, Brazil’s risk 

premium actually fell during the last decades if the empire.  While the higher mismatch 

ratios after 1875 might be expected to signal greater vulnerability to adverse shocks, and 

hence a higher risk of default, the bond market was unmoved.  Elevated levels of 

mismatch did not consistently correspond to a higher risk premium in London. 

<Figure 16 about here> 

 The evidence suggests that the debt burden was tolerable despite its costs.  This 

was not because narrowly “economic” factors always favored debt repayment.  On the 

contrary, at several points the prospects of repayment were decidedly unfavorable.  Yet 

the Imperial government repaid all the same.  The ostensible vulnerability arising from 

the foreign-currency component of its debt did not correspond to the evolution of Brazil’s 

risk premium.  The intensity of original sin peaked soon after independence, but was not 

statistically related to Brazil’s risk premium.  The mismatch ratio was higher in the 1870s 

and 1880s that at anytime before, yet Brazil’s risk premium declined in the same period.  

These features underscore the incompleteness of explanations of Brazil’s 

creditworthiness that rely mainly on economic conditions, and point to a role for political 

factors in determining Brazil’s debt service capacity.  The role of political factors is 

developed in the next two sections.  

 

Sustainability of Fiscal Policy 

                                                
58 To implement this measure of the mismatch ratio I follow Michael Bordo and 
Christopher Meissner, “The Role of Foreign Currency Debt in Financial Crises: 1880–
1913 Versus 1972–1997,” Journal of Banking and Finance 30, no. 12 (2006): 3305. 
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Debt is sustainable if it does not grow more quickly than the net present value of 

the fiscal resources available to service it.  That the debt of the Empire was sustainable 

seems obvious since the government did not default.  Yet an analysis of terms of the 

sustainability is warranted.  The question of the relationship between fiscal deficits and 

the debt is central to any investigation of sustainability.  Debt, and the fiscal policy that 

generates it, is sustainable if creditors expect the government to run a future primary 

surplus that is sufficient to offset the requirements the debt poses.59  In the jargon of 

economics the government’s inter-temporal budget constraint is expected to hold in 

present value terms.  Since the rate of increase in per-capita income was low in 

nineteenth century Brazil, growing out of the debt was not an option.  To avoid default 

government had no choice but to increase its primary surpluses to respond to higher 

levels of debt.60  The behavior over time of the primary balance reveals whether policy 

makers treated the inter-temporal budget constraint as binding.  The hypothesis that the 

government reacts to increases in the debt by systematically increasing the primary 

surplus can be tested empirically.   

The key variables of interest are the real primary balance, and the real stock of 

debt.  These variables are expressed as ratios to the level of exports in order to reduce 

heteroskedasticity.61  Fiscal policy is sustainable if the Debt variable takes on a positive 

coefficient in the regression.  Other factors matter for changes in the primary balance, and 

several additional variables control for these.  Cyclical changes in both the economy and 

government expenditures impact the primary balance, independent of the government’s 

reaction to the accumulation of debt.  Two different pairs of variables for these cyclical 

influences are used.  The first set uses definitions originating with Barro’s work on tax 

                                                
59 See Henning Bohn, “The Behavior of U.S. Public Debt and Deficits,” Quarterly 
Journal of Economics 113, no. 3 (1998): 949-953.      
60 For estimates of the low rate of per capita economic growth in the nineteenth century 
see Nathaniel H. Leff, Underdevelopment and Development in Brazil, 2 vols. (London: 
Allen and Unwin, 1982), pp. 32-34. 
61 GDP is customarily used as the denominator, but as no reliable series exists for most of 
the nineteenth-century in Brazil, exports are used instead.  It is quite likely that export 
fluctuations were highly correlated with changes in economic activity in the nineteenth 
century. 
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smoothing and employed by other scholars since.  In particular, GVAR is a measure of 

the cyclical component of government outlays: 

x
ggGVAR *−=  

Where g is the level of government expenditures in a given year, g* is the trend value of 

g, and x is the value of exports.  Increases in government expenditure above trend cause 

the variable to take on a positive value, and should be negatively related to the primary 

balance.  YVAR is a business cycle indicator that includes a measure of temporary falls 

in output: 
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Where x is the value of exports in a given year, and x* is the trend value of the series.  

Whenever exports are above the trend value, the variable takes on a negative sign. 

The second set of variables used to control for cyclical changes consists of G and Y, in 

which the cyclical component of each series is isolated using a Hodrick-Prescott filter, 

and then divided by the trend value of the series.  Additionally, a dichotomous variable is 

employed for the years during which Brazil was at war with Paraguay, to capture the 

effect of unprecedented departures of the primary deficit from its previous levels.  

Finally, the primary balance itself enters the right hand side of the regression with a lag in 

some specifications.  The data series for all of the variables are stationary in levels, 

permitting use of ordinary least squares regression. 

<Table2, about here> 

Table2 presents the results of various specifications of the relationship between 

the primary balance and the total stock of the debt.62  In the first specification the 

coefficient on the debt variable is 0.062, showing that on average the primary surplus 

increased by 6.2 pounds sterling for every 100 pound increase in the stock of the debt—a 

reassuringly reasonable figure given the typical ex ante interest rates on Brazil’s 

                                                
62 All of the specifications use standard errors that accommodate heteroskedasticity.  
When generalized least squares is employed to correct for serial correlation, or when a 
lagged endogenous variable is included, White’s standard errors are used.  On the other 
specifications Newey-West (HAC) standard errors are employed to accommodate both 
heteroskedasticity and autocorrelation.   
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borrowing in London and Rio between 1825 and 1889.  In specifications where the 

variable for the Paraguay war is included its coefficient is negative (consistent with 

wartime outlays creating higher deficits) and statistically significant.  To control for 

cycles in the aggregate economy and in government expenditures, specifications one 

through three employ the variables YVAR and GVAR, while specifications four through 

six use Y and G.  Given their definitions YVAR, GVAR, and G should be negatively 

related to the primary balance, while Y should be positively related.  In every 

specification the coefficients on these variables are of the expected sign and are 

statistically significant.  Estimates of the coefficient on the debt variable are all positive, 

statistically significant at the five percent level or better, and take on values ranging from 

0.039 to 0.083.  Table3 repeats the estimation, using the lagged value of the debt.  

Variables for the war against Paraguay, and the cyclical components of output and 

government expenditure are always significant at the five percent level or better, and take 

on the expected sign.  In only two specifications—both of which fail to explicitly control 

for the war against Paraguay—is the coefficient on the lagged value of the debt 

insignificant.  In the other four specifications it is significant, with the estimated 

coefficient, ranging from 0.037 to 0.055.  Fiscal policy made the debt sustainable.   

<Table 3, about here> 

The upshot of this analysis is that the parliament and cabinet crafted taxes and 

expenditures under an implicit rule that internalized the inter-temporal budget constraint.  

The political-fiscal reaction function tested here reveals that policymakers systematically 

responded to higher levels of debt by running fiscal surpluses sufficient to service those 

debts.  That the stock of debt, and the primary surplus, together met the criteria of fiscal 

sustainability was a consequence, rather than a cause, of the ability to borrow.  The 

ability to borrow depended not solely on the ability to tax, but also on the state’s 

willingness to repay its loans, which in turn hinged on the penalty for default.  The cost 

of default was defined not just in pecuniary terms, but also in political terms.  The state’s 

capacity to tax, and the discipline to control spending in order to provide a surplus to 

service the debt, was not determined independent of the political and institutional factors 

that committed Brazil to honor its loans.  Ultimately, the primary balance was a question 

of political priorities.   
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Determinants of Brazil’s Risk Premium in Two Bond Markets 

One view of Brazil’s creditworthiness is that exports (increasingly dominated by 

coffee) were central to the government’s ability to repay debt.  The is little use, however, 

in discussing the importance of the ability to repay debt without taking into account the 

political determinants of its willingness to repay.  This section tests the hypothesis that 

political-institutional factors were determinants of sovereign default risk.  Default risk is 

indicated by the spread in the yield on sovereign bonds and the risk-free yield.  The semi-

strong form of the efficient market hypothesis assumes that yields reflect all available 

information regarding the likelihood the government will repay its debt.  Changes in 

factors bearing on the government’s ability or willingness to repay should change the risk 

premium.  The most intuitive and obvious determinant of debt repayment is the 

availability of resources that the government can use for that purpose.  Over the course of 

the modern era the ability to repay loans increasingly became an observable aspect of 

sovereign borrowers.  Published annual budgets, legislative audits of expenditures, 

conditions in the markets for a country’s key exports, the communications of private and 

public agents, and publications such as the Times of London, the Economist magazine, 

and the Statesmen’s Yearbook all provided information on a country’s trade and taxes.  

Much the same was true, however, of political conditions that had a bearing on a 

government's willingness to repay.  Short of a limiting case (and a rare one at that) in 

which the entire nation exhausted its resources, the ability of a country to repay is 

subsumed in the long run by the willingness to repay.  A negative shock to trade shows 

up as a higher risk of default not because a government might run out of money, but 

because the political cost allocating taxes to service the debt is too high.   

  The hypothesis tested is that factors related to the willingness to repay had an 

impact separate from standard indicators of the government’s ability to repay.  Rather 

than simply assuming a set of political explanations for changes in the risk premium, 

economic and fiscal factors are considered in the empirical analysis as well.  Economic 

fundamentals, especially for activities that generate tax revenues, should have a clear and 

direct impact on default risk.  Holding the political cost function of debt service constant 
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(but not the state of the economy), improvements in economic or fiscal fundamentals 

should raise the likelihood of debt repayment, and reduce the risk premium.   

  Variables that indicate the ability to repay, along with annual estimates of the 

risk premium on bonds in London and Rio de Janeiro, come from the time series data 

presented above, and are detailed in the Appendix II.  The risk premium is the spread 

between the yield to maturity and the London consol yield.  Two variables related to the 

ability to repay are employed. 63  The first is the price of coffee.64  Given the rapid 

expansion of coffee cultivation and exports over the nineteenth century the price of 

coffee is a “deep” economic fundamental during almost all of the period considered here, 

an outcome of the interaction between external demand and the country's agronomic 

endowment.  The second variable is the real primary balance (surplus or deficit of 

ordinary revenues over non-debt outlays).  The primary balance depends in part on 

conditions in the real economy, and in part on fiscal capabilities.65  Exports serve as the 

denominator, both to reduce heteroskedasticity and to roughly scale the central 

government’s fiscal strength.  A move toward a higher primary budget surplus for a given 

volume of exports indicates the state’s capacity to extract resources from the economy.   

 Political-institutional variables are used to indicate changes in the willingness to 

repay.  Key components of the model of sovereign borrowing, particularly the strength of 

the default penalty, cannot be directly observed.  Several variables provide effective 

proxies for changes in the default penalty, or changes in the political cost of debt service.  

Other variables provide measures of political stability and the strength of the legislative 

branch vis-à-vis the executive branch.  The operative assumption is that the legislative 

branch, particularly the chamber of deputies, would be less supportive of default, since 

the elected chamber would represent, at least in part, the interests of the bondholders in 

                                                
63 The series on real exports is not used as an indicator of the ability to repay since the 
series is non-stationary.  One alternative is to use the export series by transforming it, 
taking its first difference.  The differenced export series had no impact on the risk 
premium, in either the OLS or VAR frameworks employed below.   
64 The series is an annual average price of “1a Boa” (“first-good”) grade export coffee. 
65 The average primary balance over time is a question of political priorities, as argued in 
the preceding section.  Short-term variation will nonetheless have much to do with “real” 
economic factors as well.  
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Brazil.66  For the chamber of deputies to actively work against default, or take corrective 

action that would allow the state to avoid default, required that the chamber actually be in 

session.  Under the constitution the emperor had the authority to dismiss the chamber and 

call new elections if there was a political impasse between the chamber and the cabinet.  

In most instances of impasse it was the cabinet that was removed, rather than the 

chamber.  But the emperor did side with the cabinet in political disputes it had with the 

chamber on eleven occasions during the Second Reign.  The authority to dissolve the 

chamber was one of the principal ways in which the constitution strengthened the hand of 

the executive relative to the legislative branch.  A variable for chamber dissolution takes 

on the value of one in any year the emperor dismissed the chamber and called new 

elections.67 

 Beyond the relative strength of the chamber is the question of legislative influence 

inside the cabinet.  Higher legislative representation in the cabinet could make the 

executive more responsive to the chamber’s interests.  Here legislative influence inside 

the cabinet is measured by the number of cabinet seats held by sitting deputies.  The 

measure is normalized by the number of ministries, and ranges between zero and one.    

Cabinet changes, especially turnover of the finance minister, could also impact the 

spread.  A swapping out of the finance minister could signal a change in the willingness 

to service the debt.  Some caution is warranted in the interpretation of this variable.  

Turnover would not necessarily be seen as a negative by creditors if a finance minister 

who was viewed unfavorably was replaced by one whose preferences were more 

congruent with those of bondholders.  Nonetheless, instability in the office is not likely to 

be seen positively by the market.  One interpretation that can be assigned to the variable 

is that political disagreement between the cabinet and the majority is high when finance 

minister turnover is high.  Investors in bonds should negatively price in instability in the 

finance ministry, since weakness in the ministry would be seen as putting the 

commitment to repay at risk.  Moreover, since the finance minister was more often than 

not the chief of the cabinet, this variable is correlated with turnover in cabinet ministry 

                                                
66 This assumption can be justified by reference to by attempted default rejected by 
parliament in 1831.  
67 The dissolution variable draws on the sources for political data in the appendix. 
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positions in general, and with dismissals of the cabinet as a whole.68  Turnover in the 

finance ministry is measured as the total number of men to hold the office each fiscal 

year. 

The variables employed use data that are measured on an annual basis.  Table 4 

presents econometric estimates relating changes in political and fiscal variables to 

changes in the risk premium on sovereign bonds in London.  The main difference 

between the models in the table is the manner in which they deal with the problem of 

serial correlation (indicated by the Durbin-Watson statistic).  The first specification 

employs Newey-West standard errors to correct for both autocorrelation and 

heteroskedasticity, while the second employs generalized least squares estimation using 

the AR(1) method.  The third specification includes a lagged endogenous variable in the 

specification, using White standard errors to deal with heteroskedasticity.69  Break tests 

indicates a durable reduction in the risk premium around 1852.70  All of the specifications 

include a dummy variable for years 1852 and after to accommodate the break.  The 

results across the three specifications are quite similar.  In nearly all instances the 

coefficients take on the predicted sign and are statistically significant at the five percent 

level or better.  The coefficient on the primary balance is always negative; as the budget 

surplus increases (or becomes less negative in case of deficit) the risk premium on the 

sovereign bonds declines, as one would expect.  Dissolution of the chamber of deputies 

by the emperor increases the risk premium, which is consistent with the intuition that the 

exercise of this constitutional prerogative weakened perceptions of creditworthiness 

because it raised concerns about legislature’s ability to constrain the executive.  The rate 

                                                
68 The composition of each cabinet, including changes in the person occupying the office 
of Finance Minister, is developed from the sources noted in the Data Appendix. 
69 A Breusch-Godfrey LM test on the residuals of the specifications with the lagged 
endogenous variable rejects the null of serial correlation.  However, when data series 
exhibit strong persistence the inclusion of the lagged endogenous variable in the 
specification tends to inflate the standard errors of other variables, reducing or 
eliminating their significance.  Since this appears to be the case here, the AR(1) and 
Newey-West estimates are preferred approaches to addressing autocorrelation. 
70 The risk premium series exhibits a unit root, but the series is stationary with an 
endogenously selected structural break.  A battery of tests point to a break in the interval 
of 1852 to 1854 (the Bai-Perron procedure indicates a break in 1852, a Zivot-Andrews 
test shows that the series is stationary with a break in 1853; and a Clemente-Montañes-
Reyes unit root tests finds that the series is stationary with breaks in 1840 and 1854). 
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of turnover of the finance minister portfolio similarly raises the risk premium.  Having 

more deputies in the cabinet slightly raises the risk premium, contrary to prediction, but 

in only one instance is the effect statistically significant.71   

<Table 4 about here> 

 The relative importance of the results on each variable is revealed by reference to 

their marginal effects.  Converting the coefficients to elasticities makes them comparable. 

The largest effect unsurprisingly comes from the dummy variable, given the large 

downward shift in both the yield and the risk premium in fiscal year 1852.  This was truly 

a singular “event.”  The break is nothing less than a dramatic and durable reduction in the 

expected future of risk of default.  This sharp decline in risk stemmed from two factors: 

the reduction in expected fiscal stress that Brazil’s emergent political dominance in the 

Rio de la Plata with the defeat of Rosas’ forces in Argentina implied; and Brazil’s 

strengthened willingness to repay as indicated by the resumption of amortization of its 

London debt.72  Of the political variables of interest the most important is the frequency 

of turnover of the finance minister.  The elasticity of the risk premium with respect to 

finance minister turnover implied by the parameter estimate is calculated at 0.093.  This 

means that a doubling of the ministerial turnover from its mean of about one turnover per 

year would increase the risk premium on the London debt by 9.3 percent on average.  At 

the mean for the London risk premium such an increase would be equal to about 33 basis 

points on the bond’s yield to maturity.  The next most important in quantitative terms is 

the fiscal variable.  With an elasticity of -0.037, a doubling of the ratio of the primary 

surplus to exports would reduce the risk premium by less than 15 basis points.  A 

doubling of the frequency of dissolutions of the chamber by the emperor would raise the 

risk premium by around 10 basis points.73  These are all modest compared to the 

                                                
71 One might be concerned that these results are an artifact of using the risk premium 
calculated from the yield-to-maturity series, with its high volatility in the early decades, 
and sharp break around 1852.  If the risk premium is calculated instead on the current 
yield in London the qualitatively results of the regression are quite similar; all of the 
variables take on the predicted sign, and all are statistically significant.   
72 Ideally these effects of these two events should be disentangled; the fact they happened 
the same year means that the result is their combined effects. 
73 It is worth emphasizing this is based on the elasticity; since a dissolution was a discrete 
event, the effect may be better conveyed using the raw coefficient, in which having a 
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quantitative importance of the structural break in 1852.  Yet considered relative to one 

another, and other benchmarks, they are nonetheless quite striking: reducing turnover in 

the finance ministry (or the behind-the-scenes political conflict that led to it) could reduce 

the risk premium just as much as a very substantial increase in the primary surplus.  The 

33 basis point increase in credit risk in London that would follow on a doubling of the 

finance minister turnover rate can be placed further in context by considering the 

ostensible benefits of adhering to the gold standard.  Bordo and Rockoff originally 

calculated that gold standard participation reduced sovereign risk for the average debtor 

state by 30 to 40 basis points in the London market.  Some estimates put the “empire 

effect” on the borrowing costs of British colonial governments in the same range or 

greater.74  In the same vein, a single dissolution of the chamber –in effect a weakening of 

the legislative “check” on the executive – could more than offset the beneficial impact on 

Brazil’s risk premium from a substantial increase in the primary surplus.   

Table 5 presents determinants of the risk premium on apólices in Rio de Janeiro.75  

Estimates from four specifications are presented; two include the price of coffee.76  Two 

approaches are taken to deal with the problem of autocorrelation and to avoid overstating 

                                                                                                                                            
dissolution during the year could be expected to raise the risk premium by a bit less, 
around seven basis points. 
74 All of these results are the subject of ongoing debate.  Bordo and Rockoff’s estimate of 
the value of adhering to gold before 1914 is confirmed by Obstfeld and Taylor, while 
Ferguson and Schularick found a much weaker effect.  Obstfeld and Taylor did not find 
any particular benefit for borrowing states from membership in the British Empire, while 
both Ferguson and Schularick, and Accominotti et al. arrived at the opposite result; 
Maurice Obstfeld and Alan M. Taylor, “Sovereign Risk, Credibility, and the Gold 
Standard: 1870-1913 Versus 1925-31,” Economic Journal 113, no. 487 (2003); Niall 
Ferguson and Moritz Schularick, “The Empire Effect:  The Determinants of Country Risk 
in the First Age of Globalization, 1880-1913,” Journal of Economic History 66, no. 2 
(2006); Olivier Accominotti, Mark Flandreau, and Riad Rezzik, “The Spread of Empire: 
Clio and the Measurement of Colonial Borrowing Costs,” Economic History Review 64, 
no. 2 (2010). 
75 The annual risk premium series for Rio is stationary in its level, making it possible to 
use ordinary least squares regression.  The null hypothesis of a unit root is rejected by the 
Augmented Dickey-Fuller test at the 1% level with a trend and intercept, and at the 5% 
percent level with an intercept only. A KPSS test fails to reject the null of stationarity at 
the 5% level with a trend and intercept, and at the 1% level without the trend. 
76 The specifications with the price of coffee are through 1887, when the scheme for 
classifying of coffee by grade in Rio de Janeiro changed.  
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the statistical significance of the parameter estimates.  The first is to employ Newey-West 

standard errors; the other is to employ a lagged endogenous variable with White standard 

errors.77  The table reports raw coefficients.  The impacts of the variables are discussed 

using their implied values as elasticities to facilitate comparison across specifications.  

Taking the two specifications using Newey-West errors as illustrative, in the first 

(without coffee) the marginal effects from the finance minister turnover variable, and the 

variable indicating the share of the cabinet seats held by deputies, turn out to be large.  

The coefficients imply an elasticity of the risk premium with respect to the turnover 

variable of 0.18, and for the deputies-in-cabinet variable of -0.29.  The elasticity on the 

primary balance to export ratio is a good deal smaller, at -0.03.   

<Table 5 about here> 

These estimates are instructive, but there are a couple of potential pitfalls: 

variables that are treated as “independent” may be endogenous, while the specifications 

may omit variables that are truly independent.  In case of either problem (or both), 

standard OLS regression would give biased coefficients on variables.  To provide a 

partial sensitivity check on the qualitative results the econometric analysis turns to vector 

auto regressions (VAR).78  The approach tests whether the future values of a variable can 

be predicted using its own lagged values, and the lagged values of other variables.  This 

approach is not a cure-all but it does not require implausible or untested restrictions, and 

addresses the multi-directional causality that may exist between the risk premium, 

indicators of the ability to repay, and measures the willingness to repay.  Specifically, the 

right-hand side variables treated as exogenous above are instead allowed to be both 

determinants of--and determined by--every other variable in the model.  This approach 

allows for the full range of possible interactions among the variables.  Because the 

                                                
77 In both a Breusch-Godfrey test with one lag rejects the null of serial correlation at the 
1% and 5% levels.  The first approach is preferred; the second approach has been shown 
to unduly decrease or eliminate the impact of other explanatory variables, which appears 
to be the case here. 
78 Another alternative to use a specification anchored in a causal interpretive framework 
by defining a simultaneous equations model of sovereign risk.  The problem with this 
alternative is that the Sims critique applies: the identifying restrictions required of such a 
model would be “incredible.”  There could be feedbacks from the risk premium to one or 
more of the other variables, as well as interactions among them.  The VAR framework 
better accounts for these. 
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London risk premium series is stationary only with the structural break around 1852 or 

1853, and the VAR requires all variables to be stationary, the dummy variable that 

accounts for the break in the series is included in the VAR estimation as an exogenous 

variable.  All lag length-selection tests but one point to a model with but a single lag of 

each variable.79   The purpose of the estimation is to see how the risk premium responds 

to shocks from the other variables (allowing the shock to feedback through the system).  

The results indicate that the other variables jointly “Granger cause” the risk premium--

changes in their values in the previous period help predict the future value of the risk 

premium.80  The converse is not true, that is, past values of the risk premium do not aid in 

forecasting the future values of the other variables.   

<Figure 17 about here> 

The impact on the risk premium from a one-standard deviation shock to each one 

of the other variables is given by impulse response functions, presented in Figure 17. 

These show the cumulative impact on the risk premium over a period of ten years from a 

shock to each variable in year one.  Two features are of interest.  The first is the direction 

of each effect.  An increase--a positive shock--in the rate of turnover in the office of 

finance minister raises the risk premium, with the cumulative impact leveling off after 

about three periods.  A shock to the primary balance/export ratio reduces the risk 

premium, and is particularly persistent, continuing to suppress the risk premium a decade 

after the initial shock.  These two effects are the same as in the OLS estimates in Table 4.  

However, here the dissolution of the chamber of deputies by the emperor actually reduces 

the risk premium (contra the OLS results) although the effect is negligible.  Similarly, 

increasing the share of cabinet seats held by members of the lower house of parliament 

was significant in the OLS framework but has almost no effect here.  The second 

noteworthy feature of the VAR results is the relative “weight” of each variable in 

determining changes to the risk premium.  The variance decomposition that makes such 

an assessment possible is presented in Table 6.  After ten periods most of the variance in 

the risk premium is accounted for by the own-shock effect of the risk premium itself.  A 

                                                
79  Cross-equation restrictions (using a likelihood ratio test), along with three of the four 
information criteria tests, point to a single lag.   
80 Wald tests support the joint exogeneity of the other variables in determining the risk 
premium at the 10 percent level.   
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strong own-shock effect is common in VAR estimates, although in this system it is 

especially high.  Beyond the own-shock effect the single most important source of 

variance in the risk premium is the ratio of the primary balance to exports.  Shocks to the 

fiscal "ability" to service debt--itself a political choice--clearly mattered to the bond 

market.81  Institutional factors are not as strong here as in the OLS results, but they 

nonetheless play a role.  Finance minister turnover accounts for almost half as much of 

the variance in the risk premium as does the primary balance.82 

<Table 6 about here> 

The final noteworthy feature is that a key assumption may weaken institutional 

effects in the estimates.  In particular the results of the VAR are sensitive to how the 

structural break in the risk premium is incorporated.  The1852 shift is treated as if it was 

determined completely outside of the system.  The results change if the break is instead 

treated as endogenous to the other variables in the system.  In particular the share of the 

variance attributable to political-institutional variables rises (and exceeds that of the 

budget balance) while the variance attributable to the budget surplus, and to the risk 

premium’s own effect, falls.  It is instructive to keep in mind precisely what the 1852 

shift represented: namely future fiscal savings from having avoided a larger war with 

Argentina, and an enhanced willingness to repay signaled by the finance minister's 

resumption of amortization in London.  The estimates presented in 3.6 thus may contain a 

considerable downward bias in terms of the importance of willingness-to-pay factors.  

<Figure 18 about here> 

The analysis of the risk premium on apólices in Rio proceeds in a similar fashion.  

In this case the VAR includes a structural break variable for fiscal year 1847.83  The risk 

premium in Rio de Janeiro can be forecast with a modicum of accuracy based on the 

lagged values of the other variables in the system.  Granger causality tests show that the 

                                                
81 The price of coffee accounted for well less than one percent of the variance and was 
dropped as its inclusion made the elimination of autocorrelation in the system difficult. 
82 The variance accounted for by dissolutions of the chamber, and of the share of cabinet 
positions held by deputies, is negligible, consistent with the small effect seen in the 
impulse response functions.  Excluding them altogether would not appreciable alter the 
results or bias the estimates on the other variables. 
83 The Rio risk data are already stationary in levels, but a Zivot-Andrews test suggests the 
existence of a break around 1847.  The fit of the VAR improves using the break.  
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other variables jointly caused changes in the risk premium.84  Figure 18 shows the 

cumulative response of the risk premium in Rio de Janeiro to shocks.85  The direction of 

these effects is, by and large, the predicted one.86  The exception is that positive shock to 

the share of cabinet seats held by deputies actually raises the risk premium (contra the 

OLS results).  The effect is small, and actually begins to revert after six periods.  As 

expected shock to the rate of turnover of the finance minister increases the risk premium 

over five periods, while a shock to the primary balance decreases the risk premium.  

Table 7 decomposes the variance.  The "own" impact of the risk premium on its own 

variance drops off over time to a little more than sixty percent.  The fiscal ability to pay 

debt clearly mattered to the risk of default; the improved liquidity that a primary surplus 

afforded the treasury reduced the risk premium in the Rio market.  Yet the political-

institutional variables still had an appreciable impact.  Finance minister turnover 

accounted for more than half as much of the variance in the risk premium as does the 

primary balance.   

<Table 7 about here> 

Models of sovereign borrowing call into question any sharp distinction between 

the ability to repay and the state’s willingness to repay.  For analytical purposes the two 

are separated here in a fairly simple fashion.  The ability to repay, especially when based 

on the real sector of the economy, matters for the risk premium not because there is any 

risk of national insolvency, but rather because the political cost function determines 

whether the tax burden implied by debt service requirements falls within a politically 

acceptable range.  Downturns in trade and taxes can make the political cost of debt 

service intolerably high.  Nonetheless, the empirical analyses here separate the ability to 

repay, treating it as a category apart.  This avoids assuming a political mechanism alone 

for repayment, and allows for a channel of causation running from factors that have 

traditionally been emphasized.  Even after admitting an entirely separate effect on default 

                                                
84 A Wald test on the variables other than the risk premium reject the hypothesis that they 
jointly had no effect on risk, at the five percent level. 
85 While most of the lag length selection tests indicated that two lags give the best fit, 
eliminating autocorrelation in the residuals required three lags in the system. 
86 As was the case for in the London dissolutions of the chamber of the deputies did not 
register an appreciable impact in the Rio market under the VAR estimation.  Here the 
dissolution variable is simply dropped.   
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risk for measures of ability to repay, the results nonetheless reveal a substantial role for 

political-institutional factors in accounting for changes in the risk of sovereign default.  

Political factors mattered because politics, and not just economic conditions, were a key 

determinant of the willingness to repay debt. 

A final point to take into account in considering likely determinants of Brazil's 

risk premium is that the pricing of risk in each of the markets could have ramifications 

for the other.   The extent to which this was actually the case would depend on the trans-

Atlantic character of the two capital markets.  While these were separate markets across 

which Brazil's sterling bonds and apólices were only rarely traded (if traded at all), they 

were markets that articulated at many facets: merchant credit, exchange drafts, and the 

trade in metals, for example.  And while the movements in the government's default risk 

in the two markets differed, it would be surprising to find them wholly disconnected.   A 

co-integration test makes it possible to check for this potential linkage and, if one existed, 

to get a sense of its direction.  In general if two markets are meaningfully connected--

"integrated" in economic parlance--then the prices for the same goods in the two markets 

would be, in statistical parlance, "co-integrated."  They do not have to be identical, but 

they cannot move "too far" away from each other without moving back.  Using the local 

risk premia from 1838 through 1889 to indicate the price of risk in the Rio de Janeiro and 

London markets, the cointegrating equation and the error-correction model are 

estimated.87  Table 8 reports the results.  Test statistics on the cointegrating equation 

reject the null hypothesis of no cointegration; the Rio de Janeiro and London markets for 

Brazil's sovereign risk were clearly connected in the long run, from at least 1838 

onward.88  This connection was a clearly defined thread in the larger web of Atlantic 

capital. 

<Table 8 about here> 

                                                
87 The series are in logarithms.  Estimates using data from 1830 to 1889 could not 
eliminate autocorrelation, which likely stemmed from the extreme values taken on by the 
Rio de Janeiro risk premium in the early 1830s.  Using the later start date eliminated the 
problem.  Because of the structural break in the London risk premium series the dummy 
variable for the post-1852 period is included in the system as an exogenous variable. 
88 Both the trace test statistic, and the Maximum Eigen-Value test statistic, indicate the 
existence of a single co-integrating vector for the risk premia between the two markets.   
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 The lower panel provides insights on the adjustment mechanism when deviations 

from the long-term equilibrium between the two risk series were restored.  The error-

correction term for each equation measures the speed of adjustment from the short-run to 

the long-term equilibrium.  Changes in the risk on Brazil's bonds in London accounted, 

on average, for 57 percent of the movement to equilibrium, while changes in Rio de 

Janeiro accounted for 11 percent.   If changes in the risk premium in one market 

consistently followed changes in the other, it would suggest precedence of the re-pricing 

of risk in one or the other market.  A Granger causality test reveals no effect of this type 

running from the Rio de Janeiro market to London, but a strong effect running from 

London to Rio de Janeiro.  In short Rio de Janeiro was the led market, London was the 

leader.  This finding is counterintuitive only if one believes that local knowledge of 

sovereign risk in Brazil dominated all else is setting the risk premium.  That was not the 

case--perceptions in the larger market mattered deeply.  London had far greater liquidity, 

and was exponentially more developed both in sovereign debt markets and foreign 

exchange transactions.  Its precedence in pricing risk on Brazilian bonds seems 

straightforward. 

 

Conclusion 

The Empire's public finances were erected on a fiscal base that was common to many 

countries in the nineteenth century.  Most of the central government's revenues came 

from indirect taxes on trade.  A large share of its outlays went to the military and debt 

service.  Primary deficits were occasionally large, but these were the exception rather 

than the rule.  To finance these deficits, along with an inherited debt at independence and 

an unfunded debt that had grown until the closure of the first Banco do Brasil in 1829, the 

Brazilian government borrowed.  Short-term Treasury bills and occasional seigniorage 

revenues provided stop-gap remedies.  But the bulk of the borrowing came in the form of 

bond issues in London and Rio de Janeiro.  This funded long-term debt expanded slowly 

through mid century, then rapidly thereafter.  The debt was sustainable in a narrow sense-

-increases in the real volume of debt were matched on average with increases in the 

primary surplus, as parliament voted to tax at levels sufficient to cover rising debt service 

requirements.  The risk premium that the market charged to hold the debt declined on 



 41 

average over time.  Brazil's risk was priced in a connected trans-Atlantic market.  

Changes in the risk premium in each market was a response to changes in the fiscal 

ability to pay, along with political events that altered the market's perception of the 

government's willingness to pay.  Both the fiscal ability to repay, and the willingness to 

do so, depended on the relative benefits of servicing the debt and the cost of default.  The 

conditions that shaped the government's decision to consistently honor its debt 

commitments resulted in Brazil's success in markets for sovereign credit. 
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Table 1.  Domestic Share of Debt for Selected Latin American Countries, ca. 1870 
 

Country Date External Debt Internal Debt Total Debt 
Domestic 

Share of Debt 
Chile 1872-1876 7,394,142 3,547,474 10,941,616 32.4% 
Mexico  1870 16,980,000 7,080,000 24,060,000 29.4% 
Peru 1875 37,000,000 2,200,000 39,200,000 5.6% 
Venezuela 1869-1870 10,219,400 2,561,800 12,781,200 20.0% 
Brazil 1870 15,567,250 25,708,711 41,275,961 62.3% 
 
Note: All figures expressed in sterling.  The domestic share of Brazilian debt is actually 
relatively understated, by virtue of including only funded long-term debt issues.  The 
figures here for the Spanish American republics all included short-term and un-funded 
liabilities in their domestic debt.  By way of example, more than half of the total Chilean 
debt by 1880 was reported as “domestic,” but this included both short-term bank lending 
to the state, and a large issue of paper currency by the Treasury. 
Sources:  Debt figures for Spanish America from individual country chapters in Liehr, La 
deuda pública en América Latina.  Chilean exchange rates from Braun, et al., “Economia 
Chilena.” Other rates taken from the Statesmen’s Year Book in the relevant years. 
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 Table 2 Determinants of the Budget Deficit, 1825-1889 (Current Debt) 
 
Dependent variable: Primary Balance 
Independent 
Variable (1) (2) (3) (4) (5) (6) 
C -0.67*** -0.121*** -0.075*** -0.080 -0.080 -0.057** 
  (-3.48) (-2.77) (-3.05) (-1.52) (-1.17) (0.023) 
DEBT 0.062*** 0.083*** 0.066*** 0.059*** 0.065** 0.039*** 
  (6.32) (3.97) (5.99) (2.81) (2.17) (3.74) 
YVAR -0.829*** -0.959*** -0.856***     
  (-7.21) (-6.59) (-7.02)     
GVAR -0.780*** -0.913*** -0.798***     
  (-8.27) (-9.16) (-7.93)     
G    -0.434** -0.362*** -0.368*** 
     (-3.8) (-7.1) (-6.31) 
Y    0.423*** 0.326*** 0.249*** 
     (3.98) (3.58) (3.39) 
WAR -0.138***  -0.124***     
  (-6.21)  (-3.96)     
PRIMBAL(-1)      0.534*** 
       (7.27) 
AR(1)  0.638*** 0.343***  0.773***   
   (4.85) (3.536)  (7.22)   
       
Standard Errors HAC White White HAC White White 
Adj R-squared 0.873 0.858 0.885 0.493 0.776 0.750 
F-statistic 109.582 95.00 96.31 21.78 55.67 48.3 
Durbin-Watson 1.34 1.89 1.90 0.54 2.02 1.48 

 
* significant at the ten percent level; ** significant at the five percent level; *** 

significant at the  one percent level.  Variables are defined in the text.  Debt is the real 

end-of-fiscal year stock of total debt, YVAR and Y are variables for the business cycle, 

GVAR and G are variables for cyclical government spending, WAR is a dummy variable 

for the war against Paraguay, and PRIMBAL(-1) is the lagged real primary balance. 
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Table 3 Determinants of the Budget Deficit, 1825-1889 (Lagged Debt) 
 
 
Dependent Variable:  Primary Balance 
Independent 
Variable (1) (2) (3) (4) (5) (6) 
C -0.046** 0.116 -0.037 -0.068 0.153** -0.052** 
  (-2.53) (1.62) (-1.66) (-1.62) (2.15) (-2.41) 
DEBT(-1) 0.053*** -0.025 0.047*** 0.055*** -0.035 0.037*** 
  (5.85) (-1.07) (4.36) (3.35) (-1.46) (3.55) 
YVAR -0.654*** -0.592*** -0.625***     
  (-5.76) (-4.60) (-5.29)     
GVAR -0.694*** -0.880*** -0.69***     
  (-7.43) (-9.98) (4.36)     
G    -0.429*** -0.367*** -0.362*** 
     (-3.78) (-7.39) (-6.18) 
Y    0.337*** 0.224*** 0.184*** 
     (4.1) (3.84) (2.84) 
WAR -0.144***  -0.143***     
  (-6.32)  (-4.46)     
PRIMBAL(-1)      0.529*** 
       (7.02) 
AR(1)  0.857*** 0.140  0.866***   
   (10.14) (1.17)  (10.4)   
       
Standard Errors HAC White White HAC White White 
Adj R-squared 0.85 0.83 0.85 0.51 0.77 0.755 
F-statistic 90.44 74.13 70.51 22.54 51.66 48.44 
Durbin-Watson 1.78 1.99 1.96 0.76 2.06 1.70 

 
* significant at the ten percent level; ** significant at the five percent level; *** 

significant at the  one percent level.  Variables are defined in the preceding table, with 

the exception of DEBT(-1), which is the lagged value of the total real debt stock. 
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Table 4  Determinants of Brazil’s Risk Premium in London, 1825-1889 

Dependent Variable:  London Risk Premium 

Independent Variables (1) (2) (3) 
C 0.048*** 0.044*** 0.019*** 
  (0.004) (0.004) (0.005) 
1852 -0.028*** -0.0278*** -0.015** 
  (0.003) (0.006) (0.004) 
Ratio of Primary Balance to  Exports -0.032*** -0.0322*** -0.024*** 
  (0.008) (0.01) (0.006) 
Chamber Dismissed 0.007** 0.004** 0.005* 
  (0.003) (0.002) (0.003) 
Finance Minister Turnover 0.003* 0.002* 0.003*** 
  (0.002) (0.001) (0.001) 
Deputy Share of Cabinet  0.013** 0.006 
   (0.006) (0.005) 
AR(1)  0.542***   
   (0.14)   
Lagged Risk Premium (London)   0.495*** 
    (0.1) 
Standard Errors N-W White White 
Adj R-squared 0.734 0.801 0.837 
F-Statistic  44.557 42.547 54.799 
Durbin Watson 1.083 1.820 1.888 

 

Table 5  Determinants of Brazil’s Risk Premium in Rio de Janeiro, 1829-1889 

Dependent Variable: Risk Premium on Apólices 
Independent Variables (1) (2) (3) (4) 
C 0.043*** 0.006 0.060*** 0.006 
  (0.005) (0.005) (0.006) (0.008) 
Ratio of Primary Balance to Exports -0.022* -0.013*** -0.024** -0.014*** 
  (0.013) (0.005) (0.011) (0.005) 
Finance Minister Turnover 0.006* 0.002* 0.005 0.002* 
  (0.004) (0.001) (0.004) (0.001) 
Deputy Share of Cabinet -0.026*** -0.001 -0.026*** -0.001 
  (0.009) (0.007) (0.009) (0.008) 
Lagged Risk Premium (Rio)  0.806***  0.803*** 
   (0.097)  (0.114) 
Price of Coffee (Rio)   -0.044*** -0.002 
    (0.011) (0.006) 
     
Standard Errors N-W White N-W White 
Adj R-squared 0.178 0.760 0.290 0.752 
F-Statistic  5.248 47.030 6.816 34.891 
Durbin Watson 0.753 1.592 0.864 1.595 
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Table 6  Variance Decomposition of Brazil’s London Risk Premium  
 
 

       
       

 Perio
d S.E. 

London 
Risk 

Premium 

Finance 
Minister 
Turnover 

Primary 
Balance/Ex

ports 
Deputies in 

Cabinet 

Chamber of 
Deputies 
Dissolved 

       
        1  0.008148  100.0000  0.000000  0.000000  0.000000  0.000000 

 2  0.009727  93.94482  2.682950  1.810120  0.612053  0.950063 
 3  0.010211  90.99932  2.931040  3.995546  0.793245  1.280847 
 4  0.010399  89.29988  2.930835  5.634385  0.818460  1.316441 
 5  0.010484  88.30397  2.908864  6.660843  0.809522  1.316804 
 6  0.010525  87.75418  2.891313  7.238367  0.803619  1.312527 
 7  0.010544  87.46571  2.881243  7.541015  0.802913  1.309115 
 8  0.010553  87.32044  2.876160  7.692040  0.804234  1.307127 
 9  0.010558  87.24967  2.873757  7.764760  0.805711  1.306098 
 10  0.010560  87.21612  2.872664  7.798840  0.806775  1.305597 
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Table 7  Variance Decomposition of Apólice Risk Premium in Rio de Janeiro 
 
       

 Period S.E. 

Apólice 
Risk 

Premium 

Finance 
Minister 
Turnover 

Primary 
Balance/Ex

ports 
Deputies in 

Cabinet 
Price of 
Coffee 

       
        1  0.007206  100.0000  0.000000  0.000000  0.000000  0.000000 

 2  0.011214  93.58090  2.746378  2.183988  1.181633  0.307102 
 3  0.013864  82.18030  5.362898  6.927629  3.660184  1.868985 
 4  0.015369  73.36989  7.592473  10.45322  4.577951  4.006465 
 5  0.016237  67.47554  8.928683  12.83098  4.437624  6.327175 
 6  0.016724  64.05936  9.321129  14.03537  4.198316  8.385821 
 7  0.016989  62.19525  9.317131  14.49882  4.069158  9.919635 
 8  0.017135  61.16894  9.234174  14.63865  4.007068  10.95117 
 9  0.017222  60.56528  9.167797  14.66569  3.977446  11.62379 
 10  0.017280  60.17802  9.122737  14.66561  3.954930  12.07870 
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Figure 1 

 
 

Military and Finance Ministry Shares of Total Government 
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Source: Balanço da Receita e Despeza do Império, various years; data appendix. 
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Figure 2   Share of Indirect Taxes in Central Government Revenue 1825-1889 
 

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1830 1840 1850 1860 1870 1880

Indirect Taxes as Share of Central Government Ordinary Revenue, 1824-1889

 
 

 
Source: Balanço da Receita e Despeza do Império, various years. 
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Figure 3   Import Taxes and Export Taxes as shares of Ordinary Revenue 
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Source: Balanço da Receita e Despeza do Império, various years. 
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Figure 4  Ordinary Revenue and Total Expenditures, 1825-1889 
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Source: Balanço da Receita e Despeza do Império, various years. 
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Figure 5   Ordinary Revenue and Primary Expenditures, 1825-1889 
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Figure 6  Real Primary Balance 
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Note:  Figures in sterling, at 1889 prices.  A primary budget surplus appears as a positive 
balance, while a negative balance indicates a primary deficit. 
 
Source: Balanço da Receita e Despeza do Império, various years. 
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Figure 7  Real Stock of Total Debt 
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Note: Figures in pounds sterling, 1889 prices. 
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Figure 8  Components of Debt 
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Figure 9   Total Real Funded Debt 
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Figure 10  Brazil’s Risk Premium in London, 1825-1889 
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Figure 11  Risk Premium in Rio, 1830-1889 
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Figure 12   Annual Cost of Capital, 1825-1889 
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Note:  The fiscal cost of capital is the ratio of actual debt service payments each year 
divided by the stock of debt in circulation. 
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Figure 13  Debt-Service Ratios   
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Figure 14  Exchange Rate 
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Note: Value of milréis in pounds sterling. 
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Figure 15 

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1830 1840 1850 1860 1870 1880

Index of "Original Sin" in Brazilian Borrowing, 1825-1889

 
 
 

Note: Index is ratio of debt denominated in sterling or gold to total debt.  Higher ratios 
indicate less ability to issue debt in the country’s own currency.
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Figure 16  Crude Mismatch Ratio 
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Note: The index of vulnerability to an external currency shock, or the mismatch ratio, is 
taken as government obligations denominated in foreign currency divided by country’s 
export earnings. 
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Figure 17   Impulse Response Function, Brazil’s London Risk Premium 
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Figure 18   Impulse Response Function, Rio de Janeiro Risk Premium 
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Data Appendix 
 
The empirical analysis makes use of time series data at frequencies of observation 
ranging from weekly to annual.  This Appendix details the sources of the data, and the 
manipulations required for their use. 
 
Public Debt 
Annual fiscal-year estimates of the size of the public debt were built up on a loan-by-loan 
basis from the early 1820s through 1889.  Information on the stock of debt came from 
two sources.  The first was the annual report delivered by the finance minister to the 
chamber of deputies at the beginning of each parliamentary session.  For the few years 
preceding the first session in 1826 there was usually a report from the finance ministry or 
the Treasury that served this purpose.  The second source was the published annual 
budget, which up to the early 1850’s usually provided more detail on the debt than did 
the finance minister's report. 
 External Debt:  Before the early 1850s the published budget disaggregated its 
figures on the external debt by loan, while the finance report rarely did.  After the early 
1850s the opposite was the case.  Up to 1853 the budget was used as the principal source 
of information on the stock of the external debt; thereafter the finance minister’s report 
provides the figures.  Adjustments to the reported figures were required in a number of 
instances.  Occasional typographical errors in the published totals required careful 
reconciliation of the component figures for the debt stock in many years.  From year to 
year the specific month from which the data were observed varied considerably.  The 
reporting dates on the external debt were more often than not the end of June or 
December, but were frequently reported in other months as well.  The discussion of the 
size and structure of the debt contained in the text of the finance minister’s report, all 
debt tables appended to the report, and the debt figures appended to the budget were 
cross-checked for consistency and to help identify any sources of error.  The annual 
figures were placed on a common footing by expressing them all as of June 30th, which 
was the end of the fiscal year for much of the Imperial era.  This put the debt serious on 
the same annual basis as that defined for most other macro economic series.  In the final 
external debt series the figures for 1829 through 1850 were those actually reported for the 
end of June of each year.  Figures from 1825 through 1828, 1851 through 1876, and 1881 
through 1888 were converted from an end-of-calendar-year basis to the end of June by 
linear interpolation.  For 1878 through 1880 the reported data were from odd months, and 
were converted to June estimates using a weighted (by month) interpolation of the closest 
available figures.  No figures on the stock of foreign debt were located in either the 
reports of the finance minister, or the published budget, for the calendar years 1830, 
1849, 1851, 1877, and 1889.  Estimates for these missing observations were obtained by 
interpolating the annual figures for adjoining years.   
 Domestic Funded Debt: In only two calendar years were no data reported on the 
stock of the domestic funded debt: 1830 and 1860.  In every other year there was at least 
one report of the stock of the domestic debt in circulation; in many years there were two 
reports.  In some instances, such as in 1872, a span of only six months separated reported 
values (March and September).  In other cases there were intervals longer than 18 months 
without an update on the stock of the domestic debt (no figure appeared, for example, 
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between March 1875 and December 1876).  As with the foreign debt, the month for 
which the domestic debt was recorded varied.  Estimates for each year’s end-of-June 
domestic debt stock were obtained by interpolating the nearest reported figures.  Debt 
figures for most of the1820s are less reliable than those for other years, since even 
Brazilian authorities experienced difficulty in sorting out what amounts were owed.  
Before the establishment of the funded debt under legislation in 1827 there were several 
early loans that were securitized, or that otherwise paid fixed rates of interest.  These 
included loans from 1796, 1811, 1818, and 1822.  All of these instances of crown 
borrowing involved loans that were "forced" to some degree.  The composition of the 
domestic founded debt evolved over time.  In the earliest decades the series includes a 
small funded debt issued before 1828, in addition to the apólices first issued that year.  
With time much of this earlier debt was converted to apólices of various coupon rates.  
The largest single category of pre-1828 domestic debt unfounded loans made to the 
Treasury by the first Banco do Brasil.  As those loans were converted to apólices (which 
was a main goal of the debt law of 1827) the stock of funded domestic debt mechanically 
increased. 
 Unfunded Debt: Most domestic debt before the law of 1827 was unfunded, a 
result of the heavy borrowing through the first Banco do Brasil.  By the 1830’s however 
the predominant form of unfunded, or “floating” debt, was the Treasury bill (letra de 
tesouro) .  These short-term debts had long been issued originally as a means of payment 
going back to the colonial period.  No reliable indicator of their volume is available for 
the early post-independence era.  New provisions governing the use of such bills by the 
Treasury were established in the early 1830s.  The monthly amount of bills in circulation 
was reported regularly beginning in 1836.  For the first decade of the series there were 
two types of bills.  One, bilhetes de tesouro, carried a fixed rate of interest of six percent.  
While the volume of bilhetes rivaled that of letras at a few points in time, the volume of 
letras in circulation was larger.  The issue of bilhetes tapered off sharply after 1844, and 
none remained in circulation after September of 1845.  Letras did not carry fixed rates 
like bilhetes, but instead paid various rates of interest (and were likely issued at a 
discount), depending on conditions in the Rio money market, and the letra's own 
maturity.  Letras were issued in anticipation of the revenues within the same fiscal year.  
At maturity investors would receive the face value of the bill, with the effective interest 
being the difference between the issue price and redemption price. 
 Debt Totals: The totals of each category are summed in two steps.  All types of 
debt were first expressed in British pounds sterling.  The stock of apólices denominated 
in Brazilian currency was converted using the annual average market rate of exchange 
(below), while the National Loans of 1868 and 1879 were converted to sterling at the 
fixed rate of 27 pence per milréis, as specified under their foreign exchange clauses.  The 
sterling figures for the domestic debt were combined with the external debt totals for each 
year, to give a figure for the stock of funded public debt.  To arrive at the total debt figure 
(funded and floating) the stock of Treasury bills in circulation on June 30th of each year 
was converted to sterling and added to the total stock of funded debt. 
 
Fiscal Data 
The most commonly used published figures on Brazilian central government revenues 
and outlays are misleading, especially in the early period, for reasons made clear below.  
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Ordinary revenues, primary expenditures, and debt service outlays were reconstructed for 
most years from the original source.  The main primary source for public accounts is the 
Treasury's Balanço da Receita e Despeza.  The first Balanço published was for fiscal year 
1831.  For the 1820s accounts had to be reconstructed from reports of the finance 
minister, which were considerably less detailed than the Balanço.  For the few years in 
which no data were located in a primary published source, the source used is Castro 
Carreira’s study.  While it is the most comprehensive of the contemporary works on 
government finance, it also suffers from errors and must be used with caution.  In 
numerous instances the Castro Carreira figures diverge from those in Balanço.  It was 
nonetheless the best available source for filling gaps.  Fortunately its use was required 
only by exception.  For 1830 no figures were available in any source, and all three fiscal 
series are interpolated.   
 Fiscal years coincided with calendar years up to the end of the 1820s.  The fiscal 
year then ran from the start of July until the end of June.  The 1820s revenue and cost 
figures are adjusted to a fiscal year basis accordingly.  The fiscal year changed again in 
1887.  The available figures for the year 1886 actually encompass three semesters, from 
July 1, 1886 to December 31, 1887.  To obtain estimates for fiscal year 1887, the 
approach was to take one half of the value for calendar year 1888 and add it to one third 
of the value of the “long” 1886.  Similarly, calendar year 1888 and calendar year 1889 
are averaged to produce an estimate for fiscal year 1889. 
 The concept employed by the Brazilian Treasury from the 1830s onward in 
classifying ordinary revenues and outlays corresponds largely to modern practice.  In a 
few areas adjustments were warranted.   
 Revenues: The original figures often overstate ordinary revenues.  The main 
adjustment involved stripping out expedient sources of income.  In the early decades the 
reported revenues included large sums from financial operations and seigniorage.  
Scrutiny of the categories that made up revenues made it possible to correct the 
exaggerated inflows.  Each year the Treasury reported revenues by source, including a 
category of “extraordinary” income.  After the 1830s these extraordinary receipts came 
mainly from judicial fees and fines, and the occasional sale of state-owned assets.  
Through the 1830s however (and occasionally thereafter) extraordinary revenues 
included funds received from credit operations and seigniorage.  Neither of these is 
revenues as conventionally defined.  At times these accounted for a large share of the 
government’s total annual inflows.  In 1824 extraordinary income was forty percent of 
total revenues, and included seizures of Portuguese properties and partial proceeds from 
the London loan.  In 1827, extraordinary income rose to nearly 45 percent of total 
revenues, and came mainly from money advanced by the Banco do Brasil and other 
sources of credit.  In fiscal year 1828-1829 more than eighty percent of the extraordinary 
receipts were proceeds from the sale of long-term domestic bonds.  In fiscal year 1829-
1830 the issue of copper coins, and credit operations were booked as extraordinary 
revenues.  In 1830-1831 inflows came from the issue of yet more copper coinage, 
proceeds from loans, and public deposits.  In 1831-32 the reported total revenues 
included the existing balances in the Treasury as new income, along with the proceeds of 
credit operations, and the issue of copper coins.  In 1834-1835 extraordinary revenues 
accounted for eleven percent of total receipts, deriving from a modest issue of currency, 
and “restitution” paid from the assets of the defunct Banco do Brasil.  In 1836-1837 ten 
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percent of total revenues were extraordinary, mainly the proceeds from new borrowing.  
In all of these instances extraordinary revenues were stripped out of total revenues 
leaving a reliable measure of ordinary revenue.  After the 1830s any bias that 
extraordinary sources of income might have created diminished greatly over time, as they 
came to consist mainly of items that did not derive from pure expedients, but rather 
indemnizations, lottery revenues, and the sale of a variety of properties, such as 
buildings. 
 Primary Expenditures:  The main adjustment needed to convert required the 
reported total expenditures to a consistent measure of primary expenditure was to net out 
debt service payments (interest and principal), in order to isolate primary expenditures 
from total outlays.  As with revenues, detailed information for the 1820s is more difficult 
to come by, though the finance minister’s report fills most gaps.  For 1827 the 
government’s outlays in London were reported in sterling, and these were converted to 
milréis using the annual rate of exchange below. 
 Debt Service:  Payments on the funded debt included three parts:  interest 
payments to bondholders, amortization to retire loans, and any fees to loan contractors or 
other financial agents who handled interest and amortization.  For most years the 
Balanços provide sufficient detail to calculate comprehensive debt service flows.  Before 
1834, however, the main components of debt service had to be estimated whenever 
detailed figures were not available in the reports of the finance minister.  For example, 
debt service for fiscal year 1824 is partly an estimate, based on budgeted expenditures for 
the second half of calendar year 1823.89  This enters as half of the debt service for fiscal 
year 1823-1824.  On the pre-1828 funded domestic loans (including shares of the old 
1796 loan), annual coupon rates ranged from one percent to six percent.  A five-percent 
average coupon rate was applied to the stock of these domestic debts through 1832 to 
estimate the flow of interest payments.  Overall, the contribution of the domestic 
component to overall debt service payments in this period was quite small.  Interest on 
the London loans had to be estimated for 1825 and 1826 from the implicit dividends on 
the face value of the debt that had been issued to that point.  From 1830 through 1833 
both the domestic and foreign components of debt service were estimated from the 
implicit dividends on the outstanding stock of both components, and any reported 
amortization in Rio (amortization in London had been suspended).  For the entire period 
considered all payments in London were booked by the Treasury at the fictive exchange 
rate of 27d per milréis.  When the market value of the milréis was less than this exchange 
rate, the true pecuniary cost of London debt service was greater.  To account for this 
difference the Balanço statements included what the Treasury called “difference in 
exchange,” which were the additional foreign exchange costs on transfers to London 
beyond those recorded at the fictive parity.  These are included as part of the overseas 
debt service payments.  Using the component series of debt service payments by year, the 
annual fiscal cost of capital was estimated for the domestic funded debt and the foreign 
debt, as well on aggregates for the total funded debt.   
 
Market Yields on the Domestic Debt 

                                                
89Brazil. Ministério da Fazenda, Exposição do Estado da Fazenda Pública (Rio de 
Janeiro: Typographia Nacional, 1823). 
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The bulk of Brazil’s domestic funded debt consisted of six-percent apólices.  In 1886 the 
government executed its conversion of apólices from a six-percent coupon to a five-
percent coupon.  The new five-percents were first quoted in the official market on April 
3,1886, and serve as the basis for the apólice price series thereafter.  For convenience 
they are referred to here simply as apólices (though it is important to make clear that pre-
1886 five-percent apólices, and the old four-percents, are not used here to calculate yields 
or capital costs, as they were small in volume and not quoted frequently).  Price 
quotations for apólices before 1850 come from Rio newspapers.  The most important was 
the Jornal do Commércio, which carried the first reported secondary market quotations 
starting in 1829.  Occasional gaps in its coverage were filled by the Correio Mercantil 
(intermittently during 1830-1832), and O Constitucional (in 1831).  For the pre-1850 
period in general a check on the apólice prices quoted in Jornal do Commércio is possible 
at occasional intervals using the city’s other commercial papers.  After 1850 the main 
sources for apólice price quotes are the manuscript quotation books of the Rio stock 
exchange.  Regulation originating in the commercial code of 1850 formalized the ways of 
quoting prices and recording the transactions of the Rio exchange beginning in March of 
1850.  Data on apólice prices drawn from these registers come from Arquivo Nacional, 
Rio de Janeiro, Fundo Bolsa de Valores do Rio de Janeiro (BVRJ), Livros das Cotações 
Oficiais da Junta dos Corretores, Livros 13187 through 13241, Codices 5692 through 
5746 (sequential).  When the Jornal do Commércio reported apólice prices in this period, 
they by and large faithfully reflected the official quotes in the exchange (occasional 
differences were so slight as to be negligible).  In 1858, the trading of apólices was 
unusually thin on the official market, perhaps as a result of the financial crisis that began 
in 1857.  Price quotes were largely absent from both the stock exchange and the Jornal do 
Commércio.  Curb market quotes for apólice did, however, appear in Rio’s Correio da 
Tarde newspaper.  There were some weeks in which no price quotation could be located 
in any of the available sources.  Of the more than three thousand weeks covered between 
1829 and 1891 to create the series, in approximately twelve percent there was no reported 
apólice price.  These gaps were filled by cubic-spline interpolation to minimize any bias 
that might be imparted in the statistical manipulations.   
 Yields to maturity were derived from the apólice prices in two steps.  Apólices 
were designated perpetual annuities after 1838 and-- since amortization had always been 
irregular-- were likely viewed as such for most of the previous decade.  Over the infinite 
number of payment periods the yield to maturity is indistinguishable from the current 
yield.  The first step then was to simply divide the coupon rate by the market price of the 
bond.  The current yield is then adjusted for the semi-annual coupon frequency by: 
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to give the effective annual yield, on a week-by-week basis.  Taking unweighted averages 
of the weekly yields from July 1 through June 30 each year gives the annual fiscal-year 
yields. 
 
Yields on Brazilian Bonds in London 
Weekly London bond prices come from three sources.  The first, and most important, was 
the Course of the Exchange.  In a few instances missing observations were filled in using 
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price quotes published in the Times of London, and the Economist.  The main difficulty 
encountered with the London bonds is that no single loan circulated for the entire period 
under study.  The series thus links runs of yields of bonds from different loans, bearing 
different coupons, and issued with different maturities.  The different coupon rates are of 
some concern, since two bonds with identical risk of default, and the same maturity, but 
differing coupon rates, will not only have different market prices, but can even have 
different yields due to seniority, and depending on the degree of reinvestment risk.90  
When maturities differ for two otherwise identical bonds current yields will differ as 
well.  A shift within the series, for example, from a five-percent bond with a 30-year 
maturity to a five-percent that matures earlier than 30 years may create a difference in 
current yield.  A partial solution is to compute the yield to maturity, to help control for 
the influence of differing coupon rates and maturities across the loans that comprise the 
subseries.  The resulting yields on bonds of differing maturity then become legitimately 
comparable.   
 From January 7, 1825 through December 2, 1852 yields to maturity are calculated 
on bonds from the loans of 1824 and 1825.  Despite being issued through different 
contractors some six months apart they were listed as a single loan on the London 
exchange.  These had a five percent coupon, and a scheduled maturity date of April 1, 
1854.  When the shares of the loan of 1852 first hit the market, the bonds from the 1824 
and 1825 loans quickly went above their par value, driving the yield to maturity on below 
even that of the risk-free yield on British consols for a few weeks.  The series here 
switches over to the 1852 bonds as soon as they appeared in order to minimize any bias 
from this effect.  
 In the rest of the 1850s and the 1860s no single loan was quoted with the desired 
regularity in the London market.  This left two alternatives.  One was to use 4.5 percents 
from the loan of 1852, supplemented by price quotes for 4.5 percents from loans in 1858 
and 1860.  The second alternative was to use scattered observations of the five percents 
still in circulation. The 1824/1825 loans, originally set to be retired in 1854, was 
extended by agreement with the loan contractors for ten years, meaning that those bonds 
were occasionally quoted as well in the 1850’s.  The market for the latter however was 
not very active, and would require mingling price quotes of the limited number of bonds 
in circulation from the small loans of 1829 and 1839 with those of the 1824/1825 loans.  
In many instances the issue year of the five-percent bond being quoted could not be 
ascertained.  Because of these issues the following approach was taken.  From December 
10, 1852 through March 5, 1862 the yield to maturity was calculated on bonds from the 
loan of 1852, bearing a 4.5 percent coupon and with a maturity of December 1, 1882.  In 
1862 price quotes for the 1852 loan turned scarce, necessitating a shift to bonds of 
another loan.  To avoid interpolating over gaps as large as one month, yields beginning 
with the observation on March 13, 1862 and running through December 28, 1863 are 
based on a “composite” bond from the loans taken in 1852, 1858, and 1860.  These were 
separate loans, in different amounts, with distinct maturities, all with a 4.5 percent 

                                                
90 Reinvestment risk exists when the proceeds from a bond with a higher coupon rate can 
only be reinvested in a bond bearing a lesser coupon.  If the only available bond in which 
to reinvest the proceeds of a higher coupon bond that matures is a lower coupon bond, the 
investor faces reinvestment risk. 



 70 

coupon.  They were nonetheless consistently quoted in the 1860s as if they were a single 
issue.  Their maturities all fell within an eight-year window, and differences in their 
prices must have been so slight as to have been inconsequential for most investors.  The 
redemption date used for calculating the yield to maturity on the composite bond is a 
weighted average of the maturities of the individual loans, with weights derived from 
their relative amounts of each loan at issue.91  The resulting blended “maturity” for the 
1852/1858/1860 bond was September 1, 1887. 
 By 1864 prices for the new bonds of 1863 had appeared in the press.  Given that 
the loan was regularly quoted in this period, and does not suffer from any of the potential 
biases of the composite loan of 1852/1858/1860, its 4.5% bonds serve as the basis for 
calculating the yield to maturity from January 1, 1864 through October 10, 1865 (with a 
maturity of October 1, 1893).  When Brazil took the large war loan in 1865, its bonds 
quickly became the most actively traded and most frequently quoted of the Brazilian 
issues in London.  These are used in the series from October 17, 1865 until March 17, 
1871.  The bond had a coupon of five percent, and matured on March 1, 1903.  The 
remainder of the bond yield series was built up in the same way using, in succession, 
bonds from the loans of 1871, 1875, 1886, and 1888. 
 It is important to note potential pitfalls in linking the subseries of bond yields, 
beyond the concerns about differing maturities and coupon rates already detailed above.  
For a bond issued at discount, as almost all Brazilian loans were, the price of the bond 
will tend to par as its maturity draws near.  Similarly, bonds that trade in the market 
above par will tend to move back to par as the redemption date approaches.  While the 
yield to maturity improves the comparability of bonds with differing durations or 
differing coupon rates (compared to the current yield), the linking of the two subseries is 
necessarily imperfect.  Different maturities are also associated with different degrees of 
seniority.  In a scenario of partial default, the bond due to redeemed sooner might well be 
worth more, since it is more senior, and more likely to be repaid first.  This further 
complicates linking the subseries to create a single uniform yield series for the entire 
period.  In practice, the problem is unavoidable, but can be mitigated by attention to 
detail. 
 An additional risk of bias in calculating yields arises when the market price of the 
bond exceeds par.  Under Brazil’s loan contracts a portion of bonds were to be retired 
each year.  When they were above par, that year’s portion was “callable” by lottery 
drawing and would be paid at par value.  Calculations of the yield to maturity in these 
instances should take into account the probability that the bond might be called.  The 
“yield to call” rather than the yield to maturity would have to be computed for each future 
period.  An announcement, for example, that a portion of bonds were to be called, would 
exert downward pressure on the bond price when trading above par.  Multiple “call” 
scenarios (corresponding to the number of bonds in circulation) with their respective 
probabilities (a function of how many years remained to maturity) would have to be 
incorporated into the estimate of yield.  Outside of its computational complexity, this 
approach is not pursued mainly because Brazilian bonds were infrequently priced above 

                                                
91 The maturity on the 1852 loan was December 1,1882, with a weight of 0.264; there 
was a maturity of June 1, 1888 on the 1858 loan with a 0.387 weight; and the 1859 loan 
had a maturity of June 1, 1890 with a weight of 0.348. 
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their par values.  With the exception of the run-up to the conversion loans in the late 
1880s, Brazil’s London bonds did not remain at high prices for extended periods.  Bonds 
traded slightly above par fairly consistently from February through May in 1853; again in 
late June through September in 1874; from May 1881 through December 1882; April 
through June 1883; November and December 1883; and April 1887 through May 1889.  
In the latter period the Empire’s bond prices were unusually high, reflecting the 
upcoming debt conversion to bonds with a lesser coupon, and perhaps influenced by very 
low interest rates in the London market. Overall bonds traded slightly above par in 
roughly 48 months out of 65 years.  An unweighted average of the weekly bond yields 
provides the basis for the annual measure in the text. 
 
Yields on Consols in London 
Converting yields in London and Rio to measures of the government’s risk premium 
required stripping out the risk-free return on the basis of the London consol yield.  Consol 
prices came from the same sources as the prices for Brazil’s London bonds.  The 
frequency of observation of the consol prices, like that for the Brazilian bond prices, was 
weekly.  Until 1862 the books were closed on consol trades in the weeks between the 
announcement of the ex-dividend date, and the payment of the dividend.  The Course of 
the Exchange did not normally report consol prices during the weeks when the books 
were closed, as trades were not “officially” taking place.  Other sources sometimes did 
report prices on consols, to be settled once the closure period had ended.  Whenever 
possible, gaps in the series during closures were filled using the forward prices reported 
in the Economist and the Times.  Where gaps persisted, the last consol price available 
was used.  
 Until April of 1881 the data are for 3% consols, which paid interest twice yearly.  
In April of 1881 the market value of the three-percents exceeded par for the first time, 
increasing the likelihood that they would be called.  This makes them unsuitable from 
that point forward as a measure of the long-run rate of interest.  From April 1881 the data 
are instead based on “New Gladstones,” the 2.5% consols first issued in 1853, which also 
paid interest on a semester basis.  For semester interest payments the yield to maturity is 
given by:    
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The reference consol shifts again in1884.  The Conversion Act of 1884 passed under 
Chancellor of the Exchequer Childers authorized the conversion of outstanding 3 
percents using new 2.5% and 2.75% consols; on August 8 1884 the conversion plan was 
implemented.92  Beginning in 1884 the consols used are the “New Childers” issued in 
1884, as suggested by Klovland.93  Other than the different coupon rates, the key change 
in this period was the frequency of the dividend payment.  The introduction of the “New 
Childers” consols shifted interest payments from a semester basis to a quarterly basis.  

                                                
92 Jeremy Wormell, ed., National Debt in Britain, 1850-1930, vol. 1 (Oxford, UK: Oxford 
University Press, 1999) pp. 170-171. 
93 Jan Tore Klovland, “Pitfalls in the Estimation of the Yield on British Consols, 1850-
1914,” Journal of Economic History 54, no. 1 (1994). 
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This required a slightly different method of calculating the annual equivalent yield.  For 
quarterly coupon payments the yield is: 
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Exchange Rate   
Weekly observations of the exchange rate in Rio de Janeiro came from newspapers and 
archival sources.  Before 1850 the main sources for the exchange rate were the city’s 
newspapers.  The rates most often reported were those on bills of exchange rather than 
gold sovereigns.  The bills were currency contracts to be settled in the future, usually in 
60 days or 90 days.  Gaps in sources made it impossible to establish a Rio exchange rate 
for part of the 1820s.  During fiscal years 1825 and 1826 there were data for only a few 
months of the year.  If these had been scattered more or less randomly across the full 
twelve-month span there would be little concern, but in both of these years the available 
observations were tightly clustered.  As a result the exchange rates used for 1825 and 
1826 are those quoted in London.  This creates a potential bias.  Gaps between the 
exchange rates reported on each side of the Atlantic were as much as ten percent (and 
occasionally greater) in the 1830s.  But comparison of the annual rates in Rio and London 
for 1824, and years after 1825-1826, suggest there is little reason for concern in the mid 
1820s.  For 1824 the average rate in Rio was 49.2 pence per milréis, while in London is 
was 49.  For 1827 the average Rio rate was 41, while for London it was 39.5.  In 1828 the 
average rate was 32.6 in London versus 32.9 in Rio.  Weekly observations of the 
exchange rate in London for 1825 and 1836 came from the Course of the Exchange.  For 
the rest of the 1820s the rates come from:  Seminário Mercantil from June 1823 to May 
1824; Folha Mercantil from June to October 1824; Diário Mercantil from November 
1824 until September 1825; Folha Mercantil in September of 1825; and the Diário 
Mercantil from the second half of calendar year 1826 into 1829.  From 1829 to 1850 the 
main source was Rio’s Jornal do Commércio.  For most of the period it was the sole 
source of regular, published exchange rate quotes.  From 1850 on the principal sources 
were the same stock exchange records that provided the apólice price quotations, above.  
In the aftermath of the financial crisis of 1857 official quotes for exchange rates became 
sparse, but Rio’s Correio da Tarde provided regular quotations drawn from the curb 
market for most of 1858.  For thirteen months from July 1876 until August 1877 
quotations for pound-milréis exchange contracts vanished from both the financial press, 
and from the official transactions of the Rio exchange.  The gap in the data was filled 
using the rate at which the Brazilian Treasury remitted its funds to London.  In most 
instances these were remittances from the main treasury office in Rio, though in some 
cases remittances from treasury branch offices in the provinces were used.  The 
remittances were made at irregular intervals, giving observations that were less frequent 
than desired.  One concern is whether the rate at which the Brazilian Treasury actually 
remitted to London was generally representative of market rates.  Comparisons of 
market-based rates from the period before and after the thirteen-month interval reveal that 
the differences between the Treasury’s rate of exchange and the rate quoted in the market 
were miniscule.  The annual series of exchange rates is calculated on a fiscal-year basis 
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as an unweighted average of weekly quotes over each 12-month interval from 1 July to 
30 June.   
 
Political Data 
Analyses of the determinants of sovereign default risk employed original indicators of 
cabinet composition (the share of the cabinet ministers who were sitting deputies), 
finance minister turnover, and dissolutions of the chamber of deputies by the emperor.  
All of these indicators were derived from published contemporary sources.  Dates for 
chamber dissolutions come from the reports of Carvalho and Baependy, respectively.94  
The composition of each cabinet, and the turnover in the persons holding the finance 
portfolio, is developed from the information in Boulanger’s report, and from 
Dodsworth’s now-standard compilation.95  Dodsworth’s volume was also the primary 
source of information on whether a cabinet member was a sitting deputy at the time they 
were in the cabinet, though it suffers from a number of errors.  I corrected these on the 
basis of the individual listings of offices held, provided by Nogueira and Firmo.96  All of 
the annual political indicators were constructed using fiscal years rather than calendar 
years, to place them on a comparable basis with the annual economic and financial data 
series.  
 

                                                
94 Visconde de Souza Carvalho, A História das Dissoluções da Camara dos Deputados 
(Rio de Janeiro: Typographia União, 1885); Braz Carneiro Nogueira da Costa Gama, 
Regimento Interno do Senado: Acompanhado do Regimento Commum; dos Quadros 
Demonstrativos da Abertura e Encerramento da Assembléa Geral Legislativa, e das 
Prorogações, Convocações Extraordinárias, Adiamentos da Assembléa Geral; Bem Como 
da Dissolução da Câmara dos Deputados; e do Quadro dos Senadores do Império do 
Brazil, Desde o Anno de 1826 Até 1883 (Typographia Nacional, 1883). 
95 Luiz Aleixo Boulanger, Demonstração das Mudanças de Ministros e Secretarios de 
Estado do Imperio do Brasil de 1822-1863 (Rio de Janeiro: Typographia de Pinheiro & 
Cia., 1864), and Jorge João [Barão de Javari] Dodsworth, Organizações e Programas 
Ministeriais: Regime Parlamentar no Império, 2. ed. (Rio de Janeiro: Arquivo Nacional, 
1962).   
96 Octaciano Nogueira and João Sereno Firmo, Parlamentares do Império (Brasília: 
Centro Gráfico do Senado Federal, 1973). 


