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ABSTRACT 

This paper represents an application of theories of 

speculative attacks on fixed exchange rate regimes and of op­

timal investment banking contracts to the Belmont-Morgan syn­

dicate of 1895. This syndicate contracted to supply gold to 

the U.S. Treasury and to bear the risk of maintaining a fixed 

exchange rate for six months. Our purpose' is to determine the 

extend to which such simple theories can elucidate both the 

events of that period and the features of the Belmont-Morgan 

contract. 

RESUMEN 

Este trabajo es una aplicacion de las teorfas sobre ata­

ques especulativos en contra de un regimen de tasas de cambio 

fijas y de las teorfas sobre contratos optimos en la banca de 

inversion (investment banking) al sindicato Belmont-Morgan de 

1895. Este consorcio firmo un contrato enel que se comprometia 

a entregar cierta cantidad de oro al Tesoro Americano y a inteE.. 

venir en el mercado de cambios fijando la tasa de cambio duran­

te seis meses. Nuestro proposito es investigar en que medida 

las teorias mencionadas pueden aclarar los sucesos de la epoca 

aSl como las caracterfsticas especificas del contrato Belmont­

Morgan. 
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1. Introduction 

The Belmont-Morgan Syndicate provided the temporary institutional 

arrangement to preserve U.S. adherence to the gold standard in 1895. From 

February to September, 1895, the syndicate underwrote a large issue of 

U.S. bonds, -delivered the proceeds in gold coin to the Treasury, part of 

which was imported from Europe, and guaranteed the Treasury against gold 

withdrawals by massive intervention in the exchange markets. 

The deal between the syndicate and the'Treasury has been treated as a 

curious episode in the long transition to a complete U.S. commitment to a 

permanent gold standard. However, the Belmont-Morgan contract presents the 

researcher with a rich blend of several concepts, each of which represents an 

important line of current research. 

First, the episode occurred in an environment of imminent collapse of 

the U.S. gold standard; the triggering mechanism for the contract was the 

massive speculative attack on U.S. gold stocks in January, 1895. Since the 

attac~s themselves were generated by the monetization of silver under the 

Sherma~ Silver Purchase Act of 1890, the analysis of the timing of the 

attacks fits naturally into current models which study the timing of specula­

tive attacks against fixed €:xchange rate systems and of monetary regime 

switches. 

Second, since the government bonds were payable either in gold or in 

silver coin, a collapse of the gold standard, which would entail further 

payments in silver rather than in gold coin, would have represented a partial 

repudiation of the foreign (and domestic) debt. Much recent literatUre has 

considered the problem of contractual constraints on the debt instruments of 
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a government which may default on ; its debt.l The Belmont-Morgan contract, 

whose provisions were aimed at preventing such a default, provides an 

explicit example of the optimal contracting considerations that may arise in 

the presence of possible default. 

Third, recent finance literature 

underwriting risky securities issues 

institutional features required of 

However, application of these results 

on the behavior of investment bankers 

has derived implications for the 

an optimal underwriting contract. 2 

has been hampered because of the 

difficulties in specifying the stochastic environments facing particular 

issuers of securities and because the source of 

the risk averse firms and investment bankers 

the objective functions of 

is not transparent. The 

Belmont-Morgan contract provides an example in which the provisions of the 

contract, the objectives of at least one contracting party, and the s~och­

astic environment are observable. 

This paper represents an application of theories of speculative attacks 

on fixed exchange rate regimes and of optimal investment banking contracts to 

this piece of history. Our purpose is to determine the extent to which such 

simple theories can elucidate both the events of that period and the features 

of the Belmont-Morgan contract. We will provide a uniform explanation 

consistent with current theories. 

In the paper, we outline the lawS restricting the behavior of the 

Treasury and defining its objectives and the historical context of the 

Belmont-Morgan Syndicate; and we describe the provisions of the contract. We 

provide a theory of government and syndicate behavior which implies that the 

1 See Sachs & Cohen (1982), Eaton & Gershovitz (1984). 

2See Mandelker & Raviv (1977) , Baron (1979), Baron & Holmstrom (1980) 
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qualitative features of the contract were optimal given the constraints on 

the Treasury and the stochastic environment. We show how to derive the 

magnitude of spread, size of issue, the fixed price guaranteed the government 

for the bond issue, and the gold imports which the nature of the environment 

requires in an optimal contract. In so doing, we have to answer questions 

like: "Why will an international syndicate of banks underwrite a bond issue 

of a potentially defaulting government?'!; "How will expectations about regime 

switching, i. e. the collapse of the gold standard, affect the terms of the 

contract?; "What are the costs and the benefits for a syndicate and a 

government in entering a loan contract?"; "Why does the syndicate offer the 

government an option on the n~ture of the bonds to issue?"; "Why establish a 

free line of credit to the government?". 

2. Legal Constraints on Treasury Finance Operations 

In attempting to finance the maintenance of the gold standard, the 

Secretary of the Treasury was restricted by a set of laws which had been 

established in several different economic environments. In this section we 

will review the content of the laws relevant to our discussion. Page 

references indicate where the text of the laws can be fo~d in Dunbar (1893). 

By acts of March 3, 1853, Section 9 (p, 149) and March 3,1881 (p. 219), 

the Treasurer could expend excess government funds by discretionary bond 

redemption and purchases at marJ<et prices. In particular, this act provided 

the authority to reduce the government debt when the budget was in surplus 

and allowed the recirculation of legal tender money paid in as revenue. 



Under the Public Credit Act of March 18, 1869 (p. 202), the Treasury was 

committed to pay interest and principal of all U.S. debt in coin of the 

current standard metallic content. Since "coin" meant either legal tender 

gold or silver coin, U.S. bonds contained a government option to pay in 

either metal at the discretion of the Treasury. Such bonds were referred to 

8S "coin" bonds; and by the 1870's all outstanding bonds were coin bonds. 

The U.S. government never circulated bonds payable only in gold in the 19th 

century. 

The laws regulating the convertibility of U.S. paper money began with 

the Resumption Act of January 14, 1875, (pp. 214-215). The law prescribed 

that the Treasury would redeem the legal tender paper money called U.S. Notes 

(greenbacks) in coin after January 1, 1879. At the time, "coin" meant 

standard U.S. gold coins, s~nce the standard silver dollar was removed from 

the list of coins with unlimited legal tender by the Act of February 12, 

1873, Section 15 (p. 242). By 1878, the Bland-Allison Act had restored the 

coinage and the unlimited legal tender status of the standard silver dollar. 

Since "coin" then meant either gold or silver coins at the time of the 

resumption of convertibility, the Treasury had the legal option to redeem 

U.S. Notes either in gold or in silver. 

To guarantee coin convertibility, the Treasury was empowered by the 

Resumption Act to use surplus government funds for note redemption or to 

issue at not less than par in coin "to the extent necessary for the provi-

sion of the act" any of the classes of bonds authorized in the Refunding Act 

of July 14, 1870, (pp. 205-208). The principal and interest of all of these 

bonds ", were payable in coin flat the present (1870) standard". The bonds 
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prescribed in the 1870 act were a 10 year, 5% coupon bond, a 15 year, 4.5% 

coupon bond, and a 30 year, 4% coupon bond, all with interest payable 

semi-annually. Payments on these bonds were exempt from all taxes. 

In an Act of May 31, 1878, the Treasury was forbidden from cancelling or 

retiring any of the U.S. Notes (greenbacks) then outstanding. The notes, 

after receipt, had to be reissued and maintained in circulation. Since the 

reissuing of the notes could occur only through normal expenditures, in times 

of budget surplus, the Treasury might legally accumulate a stock of U.S.­

Notes if it did not redeem outstanding bonds or deposit the notes in banks. 

By this law the stock of U.S. Notes, including the part held by the Treasury, 

was frozen at $346.7 million for the remainder of the century. 

In addition to restoring the unlimited legal tender status and coining 

of the silver dollar, the Bland-Allison Act of February 28, 1878 (pp. 246-8) 

provided for the circulation of silver certificates backed by silver coin 

deposits. Though the coin deposits were themselves legal tender, the 

certificates were not, though they·were receivable at face value for customs 

and taxes. In addition, the Bland-Allison Act forced the Treasury to 

purchase each month from $2 mil~ion to $4 million in silver at market prices 

to be coined into silver dollars. 

In an Act of July 12, 1882, Section 12 (p. 223), the Treasury was 

authorized to issue gold deposits in return for gold certificates. All the 

deposited coin was to he retained as full backing for the certificates and 

paid on demand to the certificate holders. Though not legal tender, the 

certificates were receivable in payment of customs and taxes and associations 

of national banks were required to receive them in the clearing of clearingh­

ouse balances. 
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By this act, the Treasury was required to suspend the issue of new gold 

certificates whenever the coin and bullion reserve available for the redemp-

tion of U.S. Notes fell below $100 million. This is the only legal prescrip-

tion of a minimum gold reserve to back U.S. Notes. Though it legally 

triggered only a suspension of gold certificate issue, subsequent Secretaries 

of the Treasury interpreted it as a reserve limit below which some action 

must be taken to restore the gold backing of U.S. Notes. 3 

Th(~ Sherman Silver Purchase Act of July 14, 1890 (pp. 250-52) created 

yet another paper currency, the Treasury Notes of 1890, to be used in the 

required purchase at market, prices of 4.5 million ounces per month of 

silver. Such purchases and money creation were to continue as long as the 

market price of pure silver remained less than $1 for 371.25 grains, the 

content of the standard silver dollar. The notes were legal tender and 

redeemable on demand in coin; the Secretary of the Treasury had the option to 

redeem the notes in gold or silver coin. The face value of the notes 

outstanding had to equal the cost of the silver bullion in the Treasury 

purchased by the notes plus the standard silver dollars in the Treasury 

minted from bullion bought with the notes. Such minted silver dollars were 

to be produced only to redeem the .notes. Finally, though the silver purchase 

provisions of the Bland-Allison Act were repealed, the Treasury was required 

3The judiciary committee of the House of Rapresentatives, in the report 
ubmitted July 6,1892, conludes as follows: " ... That it was intention of the 
Congress to fix the minimum amount of of this reserve fund at $100,000,000 
gold and gold bullion, and that it should be maintained at that sum, seems 
clear from the language of the act [the act of 1882]" Congressional Record, 
July 6,1892. 
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to purchase silver and to coin 2 .illion silver dollars per month until 

July, 1891. 

Now there were two lega~ tender paper currencies partly backed by gold, 

the U.S. Notes and the Treasury Notes of 1890. The U.S. Notes were strictly 

limited in quantity, and the Treasury Notes were scheduled to grow at monthly 

rates which depended on the market price of silver. The Treasury had no 

option to cancel previously issued Treasury notes which it received in 

payments; it could hold them as part of its surplus funds, but it had to 

recirculate thenl in periods of budgetary deficit. 

By an act of November 1, 1893, the purchase clause of the Sherman Silver 

Purchase Act was repealed, t~ereby terminating the government silver acquisi­

tion and the circulation of additional quantities of Treasury Notes of 1890. 

However, the outstanding notes were to remain in circulation as a legal 

tender paper currency convertible into gold or silver. 

Finally, the law which granted the Treasury the power to contract the 

complicated investment banking services of the Belmont-Morgan syndicate 

without Congressional approval was the Act to Authorize the Purchase of Coin 

of March 17, 1862 (p. 166), also contained in Section 3700 of the Revised 

statutes. To purchase coin, the Secretary of the Treasury was authorized to 

exchange any of the previously authorized bonds. of the United States, at 

rates and terms that he deemed most advantageous to the public interest. 

Such issues were considered purchases of coin and not sales of bonds, and the 

Secretary had the power to require whatever addit.ional services he wanted of 

the seller of the coin without Congressional approval. 
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3.An Outline of the Politics and Economics Behind the Belmont-Morgan Contract 

The Belmont-Morgan contract was the outcome of a set of restrictions and 

requirements on the Secretary of the Treasury. 

Congress which imposed a continuing deficit. The 

It reflected a deadlocked 

nexus of previous laws 

restricting the actions of the Treasurer transformed the deficit into 

expansions of the fiat component of the money stock, thereby threatening the· 

continuation of the gold standard. Since the Secretary of the Treasury also 

was charged with maintaining specie payments on national debt and currency 

conversions, the end of the .gold standard implied an ultimate shift to a 

silver standard and a partial "default" on the national debt. These results 

were the goal of the silver faction which controlled a powerful block of 

senators and continually sought to corner the Treasury into abandoning the 

gold st~ndard. 

These are familiar elements in international and public finance. 

Priority is given to a set of domestic policies which imply a deficit which 

must be financed through domestic credit creation. The creation of domestic 

credit threatens the continued existence of a fixed exchange rate regime; and 

the priority of financing the expenditure and revenue policies of the 

government perhaps threatens the allocation of resources to finance pre­

viously incurred debt. 

In this section we will present a brief history of the political and 

economic events of this episode. Readers seeking more details can consult 

Noyes (1907), Friedman and Schwartz. (1963), Laughlin (1968), or Simons 

(1968) . 
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The U.S. monetary instability of 1890-96 began with attempts to end the 

large government budget surpluses of 1886-90. Table 1 cont.ains a time series 

of the U.S. surpluses and deficits for this period. Because of the nature of 

the monet.ary system, these surpluses led to the destruction of much of the 

fiat component of the money stock and to an increase in the gold basis of 

money. In particular, in managing its surplus flinds, the Treasury could 

either absorb legal tender in its vaults, thereby directly reducing the stock 

of circulating paper money, or recall or purchase at market prices the 

outstanding stock of U.S. debt. 

Tahle 2 contains series on the stock of interest bearing U.S. government 

debt, Treasury holdings of legal tender currency, and Treasury gold holdings 

by category for this period. Table 3 contains series of the various forms 

of money circulating outside the Treasury. The Treasury resorted to large 

scale bond redemptions. Since these were simultaneous with a contraction in 

the stock of bank notes, the contraction of the bank notes was associated 

with the surplus and it was thought that the continuation of the surpluses 

would soon generate monetary disturbances (see Noyes, pp. 123-26).4 

While the government also increased its bank deposits, banks were 

somewhat reluctant to accept them. They were requireo to hold government 

4 It is not clear why the debt reduction caused the banknote reduc­
tion. While national banks were required to deposit Treasury bonds to 
back their note circulation, the magnitude of the bonds outstanding never 
served as a binding constraint on note circulation. (see Champ, -1984) A rise 
in the price of the bonds associated with the purchases would make note 
circulation less profitable and thereby cause banks to contract the note 
supply. However, in an international market with freely mobile capital, it 
is not clear how these purchases themselves would raise prices. Alterna­
tively, the surpluses themselves, regardless of how they were managed would 
signal a lower probability of a termination of gold payments, thereby raising 
bond prices. Thus, ending the surplus would make the Treasury bonds riskier 
in gold, thereby lowering their prices and ending the banknote contraction. 
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bonds with a face value of 1.1 times the amount of the deposit at a time when 

the bonds sold a high prices. Since the deposits were subject to sudden 

withdrawals, the returns from this transaction did not generate sufficient 

revenues for the risk.s 

Political pressures in several forms arose to end the surpluses. First, 

there was the fear, whether valid or not, of the monetary contraction. 

Second, there was a coalition pressing for a protectionist tariff. Third, 

the silver interests wanted to maintain a large percentage of fiat in the 

money stock. While the Democrats sought to end the surplus simply through 

tariff and revenue reduction, the Republicans, who controlled the Congress 

and the Presidency, passed a 'program to end the surplus by raising a prohibi-

tive tariff and increasing expenditure on the military, on Civil War pension-

s, and on public works in 1890. However, recognizing its strategic importance 

in the Senate, the silver block extracted the Sherman Silver Purchase Act as 

its price f0r supporting the Republican fiscal plan. 

This combination of policies immediately converted the surplus to a 

continuing deficit, as indicated in Table 1. The coalition did not collapse 

until the Silver Purchase Act was repealed in the midst of the Panic of 

1893. An attempt was made to end the deficit in the Tariff of 1894, but 

protectionist interests remained' powerful enough to thwart serious tariff 

reductions. In the environment of depressed trade of 1894-5, the tariff 

still yieJded insufficient revenue to end the deficit. The expenditure 

programs, particularly the pension increases, of ,course remained sacrosanct. 

5 See Noyes, pp. 124-5, Annual Treasury Report, 1887, p. xviii, 1888, 
p. 19, 453, 457. 
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While the gold exports that one would expect with the domestic credit 

creation implied by the issuing of Treasury Notes were temporarily reversed 

by the unusual U.S. agricultural market successes in 1890 and 1891, continual 

gold exports began in 1892 along with a decline in Treasury gold holdings, as 

indicated in Tables 2b and 2c In 1893, there were large demands on 

Treasury gold in exchange for legal tender notes, driving the stock backing 

the U.S. Notes below $100 million and forcing a suspension of the issue of 

new gold certifjcntes. Effectively, the Treasury, prevented by the Congres-

sional deadlock from financing the deficit by new bond issues, was financing 

the deficits by running down its cumulated stocks of legal tender and finally 

gold. 

While the repeal of the Silver Purchase Act terminated the steady 

increase in legal tender paper money, it did not reduce the outstanding 

stock. The sum of Treasury Notes of 1890 and U.S. Notes remaining was of a 

sufficient magnitude such that small changes in the variables affecting money 

demand threatened the Treasury with a run on its remaining gold stock. For 

instance, the depression following the Panic of 1893 reduced money demand and 

led to a continued gold outflow from the Treasury in exchange for legal 

tenders. See Table 2 for the changes in the gold stock and legal tender 

holdings of the Treasury at this time. Since the Treasury deficits con­

tinued, these legal tenders had to be recirculated ,to finance the deficit, 

further threatening the gold standard. 

In December, 1893, the Treasury Secretary proposed that he be authorized 

to issue bonds to finance the continuing deficits. Alternatively, he 

proposed that he be authorized to issue Treasury bills to finance the deficit 

on a short term basis. The deadlock in the Congress blocked the enactment 
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of either of these measures. Faced with the requirement that he finance the 

continuing deficit, the Treasury Secretary could only draw down the remaining 

surplus funds, including gold, in the Treasury. 

The steady decline of Treasury gold holdings and occasional runs on its 

stock led the Secretary to invoke the provisions of the Resumption Act and 

offer a $50 million issue of 10 year, 5% bonds intended to restore the 

Treasury gold stocks in January, 1894. The issue was offered for public 

subscription with payment in gold coin at a price of 117.223, equivalent to a 

3% bond at par. Since small quantities of these bonds were taken up, the 

Treasury pressured the New York banks to form a syndicate to buy the issue. 

However, though they paid for the bonds directly in gold, the banks quickly 

turned in legal tenders to the Treasury for coin. Thus, the loan, intended 

to expand the gold reserve, actually succeeded in removing legal tenders 

temporarily from circuJation. As the Treasury deficits continued, the legal 

tenders from the bond issue were recirculated to finance them, thereby 

eventually threatening the gold standard once more. Thus, the bond sale 

provisions of the Resumption Act, intended for accumulating gold reserves to 

back a paper money, were used as the only means allowed to the Treasury to 

finance the deficit. Also, they served as a means of temporally relaxing 

pressure on the gold standard by briefJy removing legal tenders from circula­

tion. 

By November, 1894, the Treasury's gold stock and legal tender holdings 

had reached levels comparable to those of February, 1894, forcing it to 

invoke the Resumption Act once more by offering an issue of $50 million in 10 

year, 5% bonds for public subscription. Again, the gold payments for the 

bonds were quickly exchanged for legal tenders, so the loa~ simply reduced 
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the circulation of legal tenders temporarily. Almost imqediatly, a run on 

the remaining gold reserve began, and in January, 1895, $45 million in gold 

was withdrawn from the Treasury in exchange for legal tenders. 

Realizing that the finance methods authorized in the Resumption Act were 

not sufficient to preserve the gold standard against sudden attacks of this 

magnitude, the Secretary of the Treasury invoked Section 3700 of the Revised 

Statutes and contracted with the Belmont-Morgan Syndicate to market the next 

issue of bonds aimed at preserving the gold standard. 

4. The Belmont-Morgan Contract and the Syndicate Operations 

Through use of the Belmont-Morgan Syndicate, the Secretary of the 

Treasury attempted to fulfill his responsibility of preserving coin converti-

bility and the parity of the gold and silver dollar while satisfying all the 

legal constraints that hampered his actions 6 In effect, the Treasury agreed 

to a large spread for the syndicate in marketing a bond issue in return for a 

six month line of short term, interest-free gold credit to guarantee the 

maintenance of its gold reserve. The Treasury was not legally authorized 

directly to issue short term credit instruments. However, to circumvent this 

restriction, it used its power under Section 3700 of the Revised Statutes to 

contract~he purchase of coin with bonds under general terms. 

We include the text of the contract, negotiated in late January and 

early February, 1895. Rather than a sale of bonds for gold as in the earlier 
-----------

6 The syndicate consisted at least of Drexel, Morgan & Co., A. Belmont 
& Co., J. S. Morgan & Co. of London, and N.M. Rothschild & Sons of London. 
The idenlity of other members, if any, remained secret. 
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perrormanoe of thl. contract. 

ID wltDeN whereof tbe parUes hereto have henanto Det tbelr hand. ia Ive parte 
tbis 8tb day of FebroarJ, 1895. 

J. G. CARLlIIIU:, 
&cr"",., ./ 'ir n-H •• ,.,. 

AUGtltlT B..:urolfT A Co., 
0. hhV./ Af~,.,.,. N. 1£. Rotl#oAfltf #" Bo.', JArrtltna, .aII IA""Hlm. 

" J. P. )fOIlOA" A Co., 
nIl kAalJ 0/ "Afe"r •. J. 8. lIor, •• .f C •. , Lo.d", •• d IAe.ulr .. 

Atteet: 
W. F:. Conn", 
FRAline LYJIIDF. 8TJ:T80JII. 
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two issues, the contract was written in terms of a purchase of gold coin in 

exchange for bonds to conform with Section 3700. 

The bonds were the 30 year, 4% bonds authorized by the Resumption Act. 

The purchase price established for the coin implied Jl price of $104.5 in gold 

paid for the issue by the syndicate for $100 par value bonds. The yield on 

these bonds was 3.75%. The par value of the bonds to be delivered for the 

gold was $62.3 million, so the government was to receive $65.1 million in 

coin. Alternatively, the syndicate agreed to receive 3% gold bonds at par at 

the Treasury's option if Congress passed an authorization to issue such 

bonds. Since Congress refused, the option was not exercized. The difference 

in yields provides a measure., however, of the anticipated depreciation of the 

dollar relative to gold. 

The conditions of the contract specified that one half of the coin 

delivered would be shipped from Europe at a rate not exceeding 300,000 ounces 

per month. Therefore, the syndicate had six months to complete the contract. 

The syndicate was given the right of first refusal of any additional govern­

ment bond issues until October, 1895. 

Most importantly, the syndicate agreed that" so far as it lies within 

their power, will exert all financial influence and will make all legitimate 

efforts to protect the Treasury ·of the United States against withdrawals of 

gold, pending the complete performance of this contract." By this clause, 

the syndicate eventually undertook several operations to protect the govern­

ment gold reserve. 

First, when anyone delivered legal tender in return for gold to the 

government, the syndicate replaced the lost gold, assuming possession of the 

legal tender. Since the legal tenders paid no interest, the syndicate would 
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suffer an interest loss on this operation. Ultimately, under this clause the 

syndicatf' delivered an addi tional $25 million in gold to the' Treasury in 

exchange for legal tenders. 

Second, the syndicate protected the Treasury against direct withdrawals 

by borrowing exchange on London and selling it in New York, effectively 

controlling the exchange market. To the extent that individuals sold legal 
i 

tenders to obtain exchange, the syndicate again had to absorb the legal 

tenders and suffer an interest loss. For the details of this and other 

syndicate operations in fulfilling the contract, see Simons (1968). 

If the credit line had be(-~n unlimited, there would have been no risk of 

capital loss from this asset position. However, the credit line was limited 

to "so far as it lies within their power", so some maximwn extent of these 

additional interventions implicitly existed. Indeed, the requirement to 

import gold from Europe must have been a device imposed by the Treasury to 

guarantee the extent of the credit line immediately available for use. 

Presumably, the Treasury, already protected by the bond sale and the credit 

line, would not otherwise have worried about the source of the coin it 

received. 

Since the credit line was limited, there was still some risk that the 

gold standard could collapse before the completion of the contract. Having 

taken an asset position in paper do]lars and a liability position in gold, 

the syndicate then took a risk of capital loss in the event that the opera-

tion failed and the Treasury was forced to devalue the dollar. 

The syndicate immediately marketed the bonds received from the T.reasury 

at 110.46 for a total of $68.8 million. The response to the offer was large, 
", 

and the syndicate distributed them to all players in the foreign exchange 
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market to enlist them as participants in the effort to protect the governmen-

t against gold withdrawnls. Since the market prices of these bonds quickly 

rose to 124, it seems that the syndicate distributed part of' the overall 

spread to line up other institutions in providing the credit line to the 

government. 

5. Modelling a Specualtive Attack on a Gold Standard 

We will interpret the problem of defending the gold standard as that of 

defending a fjxed exchange rate between dollars and pounds. The fixed parity 

is the ratio of the gold content of each of the two currencies. We can thus 

employ the theories of speculative attacks on fixed exchange rate systems to 

describe how the probability of the viability of the gold standard evolved 

during the first half of the 1890's and to explain the timing of the runs on 

the gold rese,ves of the Treasury. 

Underlying the analysis is the following monetary model of the exchange 

rate for a small economy:6 

(1) mt - pt = e + /yt - ait + Wt 

(2) it - it· = E t et +l - et 

(3) pt - Pt * = et 

6 This model has been widely used in the speculative attack literature. 
See Flood and Garber (1984), Blanco and Garber (1983), Obstfeld (1984a,b), 
and Grilli(1985). 
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ro, p, e, and yare the logarithms of the money stock, price level, 

exchange rate in dollars per pound, and real income, respectively. i is the 

nominal interest rate, and w is a stochastic disturbance. The parameters 8, 

ex, -yare all positive and Et is the expect.ation operator conditional on time 

t information. British variab\es are marked with asterisks, and all 

variables are assUllled exogenous to the exchange rate. 

The model call be solved to produce the following first order difference 

equation in the exchange rate: 

(4) (l +0:) et -o:Et et + 1 = ht 

where 

(5) ht = m, --f:3 - !'Yt + exi t * - Wt - pt" 

In a freely floating exchange rate regime, the equilibrium exchange rate will 

be given by 

'" (6) et = (1/1+0:) ~ (ex/l+o:)J Etht+j is ,. 

On the other hand, in a viable fixed exchange rate system, we have 

Etet.l=et=e so that the difference equation reduces to : 

(7) e = ht = mt - B - /yt + o:it* - Wt - pt* 
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In a fixed exchange rate regime, the total money supply becomes endogenous 

and must move to compensate the fluctuations in the other exogenous varia­

bles. The fixed parity will be via~le until it becomes profitable to attack 

it, which will happen as soon as the post-attack exchange rate is expected to 

exceed the given parity. It is thus crucial to calculate the shadow exchang­

e rate, defjned as the hypothetical level of the exchange rate that would 

prevail at time t given that a speculative attack strikes at that time. To 

compute this vaciablE>, it is necessary to assume the nature of the regime 

which will prevail after the attack. We will assume that a paper money 

convertible to silver is expected te) be introduced after the collapse of the 

gold standard, though there will not be free coinage of silver. Our next 

step is to analyze the behavior of the money supply before and after the 

attack. 

6. T~e Probabi Ii ty of a Spccu] ati Vf' Attack 

a. The Money Stock in the U.S. Gold Standard and After Its Co1lape 

During the operation of the gold standard, the circulating money stock 

consisted of gold coins, silver coins, gold and silver certificates, bank 

notes, and legal tender which were composed of U.S. Notes and Treasury Notes 

of the 1890. We define Gt P as the total of gold coins and gold certificates 

in circulation at time t and Gt'r as the gold in the Treasury not backing gold 

certificates. Then the money stock Mt equaled a "domestic credit" component 

DCt plus a gold component, i.e. Mt = DCt + Gt P + Gt T • Though Det was that 

part of the money stock unbacked by gold, it did have some silver backing so 



20 

it was not pure fiat. In particular, DCt contained the legal tenders and was 

driven primarly by changes in those notes. 7 

We assume that the Treasury will defend the gold standard until its net 

gold reserves reach a predetermined minumurn level, am, which may be nega-

tive. If an attack occurs at time t driving the Treasury to its minimum 

reserve level of gold, the post attack money supply backed by silver will 

then be Mt=DCt+Grti.8 Since the Treasury no longer undertakes open market 

operation in the gold market after the gold standard's collapse, the money 

stock at time t+j, j'>O, will be Mt+5 :: DCt+j + am. In a silver standard, gold 

is no longer part of the money supply, so Gt P disappears. Moreover, am 

represents that portion of .bank notes and legal tender backed by gold which 

cou] d not be redeemed in the coU apse of the sys tern at time t. 

b. The Probability of Attack 

We define 

(8) ht A :: log(DCt + Gm) - $ - ~t + ~it* - Wt - Pt* 

as the time t realization of the exogenous stocha$tic process driving the 

post attack exchange rate for the pre-1893 period under the Sherman Act. If 

7The gold certificates were backed 100% by gold coin deposits at the 
Treasury; the silver certificates were backed 100% by silver dollar deposits, 
thou the silver content of the silver dollar was worth less than $1. The bank 
notes were backed by U.S. bond and 5% legal tender deposit, at the Treasury 

8 This assumes that gold money goes out of circulation at the time of 
the collapse. For some cases where this does not hold, see Rolnick and Weber 
(1984) . 
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an attack occurs at time (t+l), the post attack exchange rate will be given 

by:9 

(9) el t J A 

The necessary and sufficient condition for an attack to occur at time (t+l) 

is10 

(l0 ) et • 1 Ace 

Then the probability of an attack next period is given by: 

... 
= Prf(l/l+a) ~ (a/l+a)j Etht+j ~ e) 

j'O 

c. The Attack of 1893 

After 1890, the Sherman Act required the purchase of 4.5 million ounces 

per month of silver with Treasury Notes of 1890, generating a rapid growth in 

9 The process generating the silver backed money may not be expected to 
be viable forever. In the case -of the Treasury Notes of 1890 there was a 
trigger mechanism to terminat.e the production of additional notes when the 
market price of silver first reached $1 per 371.25 grains, the silver content 
of the standard silver dollar. Thus, the system contained an endogenously 
timed stochastic regime switch triggered by a first. passage through a 
prearranged price. To see the extent of the complexities generated by an 
equivalent problem, see Flood and Garber (1983). 

10 We assume that there are not restrictions on the credit market, or 
that speculators are able to organize themselves when confronted with a 
profit opportunity, so that the above condition is always sufficient, 
indepeneently of the process driving the overall state variable. For a 
discussion, see Grilli (1985). 
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the domestic credit component of the money supply. This increment consisted 

of the sum of the nominal value of the constant silver purchases under the 

Sherman Act and the nominal deficit. Recall that the government could 

not directly issue bonds to finance the deficit because of the Congressional 

impasse. The nominal deficit represented an increase in legal tender because 

of the drawing down of surplus government funds. This growth in domestic 

credit implied an upward trend in ht A, thus making inevitable an eventual 

collapse of the system, unless the other variables in ht A moved in an 

offsetting direction or the policy changed. 1 1 

The probabi 1 i ty of an atl ack on the gold standard, if agents anticipated 

no possibility that the Sherman Act would be repealed, is 

cr 
= Pr{(l/1+cx) L (0:/1+0:)j [Etlog(DCttj+G'D) - Etxt+j] ~ e} 

j.o 

where Xt = {3 + /'Yt - o:i" t + p* t +Wt. 

Since we expect a high probability of attack when runs actually occur, 

the shadow exchange rate should approach the fixed rate at the time of an 

attack, such as in the spring of 1893 when the first major run occurred. 

These runs were halted by the repeal of the Sherman act. This entailed a 

chang~ in the process generating h~, i.e. a downward revision of the expected 

value of future ht+j and therefore a decrease in etA, 

11 This would have implied an increase in domestic output or inflation 
in Great Britain. However, as Friedman and Schwartz (1963, p. 104) point 
out, there was a deflation in Great Britain at this time. 
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d. From June, 1893 to February, 1895 

With the repeal of the Sherman Act on November 1, 1893, the speculative 

buying attack temporarily halted. However, further deficit finance implied 

further increases in domestic credit due to the recirculation of legal 

tenders and a decrease in gold reserves once the legal tender paper money 

holdings of the Treasury had been exhausted. 

The repeal of the Sherman Act, by changing the process generating the 

money supply, implied a change in the expectation formation about the ht 

variable through the mt term. Therefore, the probability distribution 

function of the shadow exchange rate and the probability of an attack on the 

gold standard also must have shifted. However, once we account for the 

switch in expectation formation, we can represent the probability of an 

attack for the period after 1893 exactly as in the previous section, i.e. as 

Pr{et~:B~e} where et+1 B is the new shadow exchange rate implied by the 

revised expectations about the money 

case, we can reproduce the evolution 

supply 

of the 

process. As in 

probability of 

the previous 

an attack and 

track the runs on Treasury reserves which occurred in January and December, 

1894 and January and November, 1895. 

7. The Bond Issue as a Signal 

Starting with the attack on January, 1894, the Treasury regularly used a 

strategy of issuing bonds to maintain the gold standard. We will inquire 

why a bond issue should decrease the probability of an attack or, equiva­

lently-, increase the probabi li ty of the viability of the system. 
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Recall that the probability of the gold standard's survival into the 

next period is given by [1 Pr { et + 1 a ~e} ) . Since et+l B is increasing in 

Etht+jB, the system's survival is a decreasing function of Etht+jB. To 

reduce the probability of an attack, it is sufficient to reduce Etht+jB = 

Et {log(DCl+j + am) - Xt+j} for all j. For a given pattern of Xl, this 

implies a reduction in Etlog(DCtij + Gm) for all j. This can be achieved 

by an unexpected reduction in either DCt or am. 12 

The Treasurer could reduce these variables only through bond issues. If 

a bond issue were subscribed in legal tenders, it would reduce DCt and 

thereby the probability of an attack. We interpret subscriptions in gold as 

a signal of a lower urn. Suppose that the public initially believes that the 

defence of the gold standard will continue until the exhaust ion of the 

Treasury's gross gold reserves, i.e. until Gt T = 0. 13 Then before any bond 

issue orcurs, Gm = O. A bond issue of G dollars subscribed in gold reduces 

Gm to ~ = -G. From this pers~~ctive, bond issues subscribed either in gold 

or in legal tenders have identical impacts on the probability of attack. 

That the Treasury insisted on subscription in gold coin stemmed from the 

legal restrictions imposed on its power to issue bonds. In particular, the 

Treasury was allowed to issue bonds only to "provide for redemption" of legal 

tenders. Thus, it would issue bonds only to replenish gold reserves once 

they fell below $100 million. 

12 We are assuming that these unexpected reductions do not alter the 
process driving the state variables. There is no process switching in the 
domestic credit creation, or, equivalently, no change in the deficit fin­
ancing policy. Then the reduction in DCt or Gt m implies an equal reduction an 
all future post-attack money supplies. 

13 GtT=O is not crucial. Any other constant would work as well. GtT=O 
is assumed for expositional convenience. 

S·, 
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This bond issue strategy was used repeatedly by the Treasury from 1894 

to l89!). Each new issue generated an instantaneous drop in the probability 

of an attack due to a reduction in DCt or Gm. Deficit financing, however, 

implied an eventual rise in the probahility of an attack back to the or'iginal 

value (ignoring movements in Xt). The probability rose by the same magnitude 

if deficits were paid wither by recirculating legal tenders or by expanding 

gold reserves. Use of legal tenders to finance the deficit increased 

domestic credit; use of gold reserves increased the minimum level of net 

reserves am, since Grr. would have remained unchanged only if the Treasury had 

employed g(lld excJusively for the redemption of legal tenders. 

8. The Belmont-Morgan Contract 

Whenever the probability of an attack reached high levels, the Treasury 

decided to issue bo~ds, thus signalling either a reduction of am or a 

decrease in DCt. This happened in January, 1894, November, 1894, February, 

1895, and January, 1896. Because it was formally underwritten by an invest­

ment banking syndicate and because the Treasury contracted the defence of its 

gold reserve to the sj~dicate, the issue of February, 1895 was unique among 

these bond issues. In the remainder of the paper we will examine the meaning 

of this clause, proposing a theory which interprets the contract as the 

result of Treasury optimizing behavior. 

As is usual in the inves'~ment banking literature, we will formalize the 

Principal's (Treasury) objective function and the agent's (syndicate) profit 

function. In this setup, we will ignore possible problems of incentive 
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incompatibility in the contract, assuming a Treasury ability to .onitor the 

agent's activity and to retaliate in case of deviation from the contract. 

a. The Treasury's Objective Function 

We assume that the Treasury aims to minimize the probability of an 

attack or, equivalently, to maximize the probability that the gold standard 

remains viable, ie. nax Pr{et+lB<e}. From the discussion of the previous 

sections, this maximum is attai lled by choosing DCt and orr' to minimize log(DCt 

+ am). Because of the requirements of Section 3700 of the Revised Statutes, 

the bond could have been subscribed only in gold, so we express this minimi-

zation problem only in terms of the net reserve minim~ or 

min am 

subject to the hond's being sold above some minimum acceptahle price and to 

the Treasury's gross reserves' exceeding $100 million. 

It is useful to express the optimization problem in terms of the bond 

issue SIze G plus other short term debt GC the government is willing to incur 

instead of in terms of am. The relationship between them is 

am =: - G - GC 

where we assume that the minimum level of gold reserves before the bond 

issue was zero. This assumption is reasonable since the previous two issues 

had been subsribed in legal tenders and since any gold added to reserves by 

these issues had been expended in deficit finance. G is the amount in dollars 
" 

of the subscription, and GC is the extent of the government's potential short 



term borrowing. While the Congress blocked the use of short term credit, 

the financial breakthrough made in invoking Section 3700 involved the 

Treasury's Budden ability to tap the syndicate's line of credit in gold. The. 

contract then signal] ed Treasury access to more gold than that directly 

generated by the bond sale. That the Treasury, in case of necessity, would 

use this line of credH to defend the parity reduced the perceived GJII to the 

extent of the line of credit. 

We interpret the clause concerning the defence of the Treasury reserves 

as a syndicate commitment to open a line of credit to the Treasury for the 

duration of the contract. It is important to note that the effect of this 

type of operation would only temporarily reduce om, since the credit line 

would vanish with the expiration of the contract. However, this withdrawal 

of credit would not adversely affect the gold standard if adverse movement in 

the state variables generating the demand for money had been expected to be 

important only for the duration of the contract, so that an unusually low om 

would be needed only for a limited amount of time. 14 

That the syndicate turned over $25 million in gold in exchange for legal 

tenders in excess of the amount specifically contracted indicates the 

existence of the line of credit. Moreover, the syndicate's direct interven-

tion in the exchange market can be. interpreted as indirect. short term lending 

of international reserves to the Treasury to the extent that· the syndicate 

absorbed legal tenders in this operation. Finally, after the conclusion of 

the contract, the Treasury was forced to another issue of bonds, revealing 

14 Recall that during this period there were adverse seasonal conditions 
in the balance of payments which were expected to disappear in the harvest 
season. 
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the increase in the probability of an attack due to the expiration of the 

line of credit. 
. 

These two different methods of affecting am, long term borrowing or 

short term lines of credit, can be represented in Figure 1. GC is the 

maximum amount in dollars of the line of credit. The lines FIl, FI2, FI3 are 

iso-probability loci where FI3>FI2>FIl. The iso-probability loci have slopes 

of -], indicating that G and GC have the same effect on the probabil ity that 

the system remains viable. 

b. The Behavior of the Syndicate 

We can study the behavi or of the syndicate through the following profit 

function: 

(14) n ~ [peG) - P]G - l(Ge) ~ K 

where P is the price which the syndicate pays to the government for the 

issue, P(G) is the expected price at which it will sell the issue to the 

public with P'(G)<O, and I(GC) is the expected cost connected with the 

provision of a line of credit ,dth a m'8ximum GC with I'(GC»O.l'. The 

15 We assume that the syndicate exchanges gold in return for legal 
tender through the credi t line but that it holds the legal tenders in its 
vaul is until completion of the contract. If it did not withdraw the money 
from circulation, the loan would be useless since the recirculated legal 
tenders would immediately be presented to the Treasury for gold. I(GC) 
represents the expected opportunity cost deriving from the commitment to lend 
to the Treasury; it includes expected interest costs, expected capital losses 
from possible devaluations, and possible profits from dealing in the exchange 
markets.,. 

The above expected price and cost functions are not formally derived 
from the behavior of markets consistent with the assumed speculative attack 
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constant K represents the minimum level of profit that the syndicate will 

find acceptable for the operation, determined exogenously to the model. From 

(14) we can determine the price of the issue P as a function of G end GC: 

P = PCG) - [I(GC) + K]/G 

so that we can write 

r = F(G,GC) 

bPj~G = P'(G) + [I(Ge) + K]jG2 ? 0 

oPjoGC = - I(Gc )/G, < 0 

The derivative of P with respect to G is ambiguous due to the opposite 

effects of an increase in G on the total revenue of the syndicate. An 

increase in G, given P, will increase tctal revenue. However, an increase in 

G will also decrease PCG), thus tending to decrease total revenue. We can 

expect a revenue maximum, so that the increase in G will increase total 

revenue until a critical value G* and decrease total revenue for G> G*. 

However, we are also concerned with the costs arising from the line of 

credit. P must respond to cha~ges in G to keep profits constant. Thus, the 

effect of change in G on P will depend also on the level of· GC and K. The 

higher is GC, the higher will be the critical point at which the derivative 

changes sign. On the other hand, the derivative of P with respect to GC is 

model. In the Appendix, we provide specifications of the price and cost 
functions consistent with the rational expectations assumption. However, 
such fupctions are too complicated to be fruitfully used in the anaylsis. We 
therefore opted for simpler, though ad hoc, functions which are reason­
ably consistent with the environment we specify. 



30 

always negative since an increase in GC increases cost, so that P must 

decrease to mftintain constant. profit.s. 

We can represent the price schedule for payments to the government as 

P = < F(G, GC ) 

if G § G* (Gc ) 

This schedule is given by the syndicate to the Treasury, which chooses the 

combination of G and GC to maximize the probability of the gold standard's 

survival, given the legal constraints. 

It is more appealing to transform the price schedule into a yield cost 

schedule. Once we take as given the kind of bond to be issued,a 30 year, 4% 

bond, there is a one-to-one relationship between P and r, the yield to 

maturity indicated by r=rCP), r'CP)<O.16 Finally, we can write r as a 

function of G and GC : 

if G § G* (Gc ) 

.e 
16 P = [ L C2/l+r*)j] + lOO/(1+r*)60 

<l" 

where r* is the six month implicit interest rate. (Recall that the coupons 
were pai~· twice a year.) There exists an inverse relationship between P and 
r as in the text where r = 2r*+r*2, the annual yield. 
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The schedule reG, GC) represents the cost, in terms of yield to maturity, of 

various combinations of G and GC. 

c. The Feasible Contracts Curve 

In Figure 2, we depict in (Ge, G) space the yield cost function to the 

government as a mapping of iso-yield cost curves. A given curve represents 

all (Gc, G) combinations which imply a given yield for the bond issue. Here 

In Figure 3, we combine the iso-probability loci in Figure 1 with the 

iso-yield cost loci in ,Figure 2. The curve C represents the curve of 

feasible contracts, the combinations of G and GC that achieve a given FI at 

the minimum yield cost. 

d. The Optimal Contract 

To find the optimal contract on the curve C, we must introduce the 

constraints faced by the Treasury, a maximum yield constraint and a minimum 

gross reserves constraint. The· yield cost constraint assumes the simple 

form, r(r(4%, since the bonds could not be sold under par. le In Figure 4, 

the shaded area represents the points that satisfy this constraint. Point A 

17 The vertical intercept of an isocost curve must be positive since it 
is necessary that G>O for the syndicate to earn any profit. 

18 The size of r is 
Secretary pf the Treasury. 
4%. 

given by political constraints imposed on the 
In any case it cannot surpass the legal limit of 
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would be the optimal combination (GA, GAC) chosen by the Treasury, barring 

other restrictions. However, at a minimum, $100 million of gross gold 

reserves was required of the Treasury, or Gt. T ) $100 million. Expressed in 

terms of the magnitude of the bond issue, G> [$100 million - Gt T] = Gn in. If 

Gmtn > GA, we will have a"corner solution, as depicted in Figure 5. The 

amount of the issue will be Gmin, the line of credit maximum GB c , and the 

probabil ity of survival FIB. Note ,that the minimum gross reserve constraint, 

imposed to sustain the viability of the gold standard, has the effect, when 

binding, of reducing the probability of viability from FIA to FIe. That the 

Treasury actually chose a level G=Gmin suggests that the legal constraint was 

binding. 

e. Other Features of the Contract 

In the previous section, we provided an explanation of how the optimal 

size of the issue, the price at which the syndicate was willing to undertake 

the issue, and the optimal size of the line of credit can be determined. 

However, we have not explained the other features of the contract. We can 

summarize them as: 

1. The alternative underwriting by the syndicate of 3%, 30-year gold bonds at 

par at the option of the government and the choice among the coin bonds of 

the 4%, 30-year bond instead of the 5%, IO-year bond or the 4.5%, 15 year 
i 

bond. We can imagine that the syndicate computed the different price 

functions, P(G), associated with the different characteristics of the 

potential bonds, following an analysis identical to that for the 4%, 30-year 
" 

bond. The syndicate then offered to the Treasury these four different price 
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functions; and the Treasury, faced with four different iso-yield cost maps, 

solved its optimization prohlf'.JD by selecting the bond characteristics that 

maximized the probability of the gold standard's viability given the. legal 

constraints. The optimal solution was presumably the 3%, 30-year·gold bond, 

while the 3.75%, 30-year coin bond was a second best solution forced by the 

lack of Congressional approval of the gold bond. 

2. Half of the gold for the subscription had to originate in Europe. As we 

said before, the requirement to import gold from Europe must have been a 

device imposed by the Treasury to guarantee the extent of the credit line 

inunedjately available for use. Presumably, the Treasury, already protected 

by the bond sale and the credit line, would not otherwise have worried about 

the source of the coin it received. 

3. The duration of the contract was six months. We have explained the 

duration of the contract by suggesting that the adverse conditions in the 

balanc~ of payments were considered temporary, with an improvement expected 

with the harvest season. Six months of the additional line of credit until 

September would have been optimal if the balance of payment perturbations had 

actually stopped. Presumably, the syndicate would have extracted a higher 

spread for a commitment of longer duration, and the .ix months balanced these 

two considf'rations. 

4. There was an agreement that the syndicate would .have first refusal of any 

additional bond issue by the Treasury before October 1, 1895. This feature is 

an option to underwrite or not obtained by the syndicate. Afi? do all options, 
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it had a value which presumably could be priced. It was included in the 

contract because the wording of Section 3700 gave the Secretary of the 

Treasury the opportunity to create such 8 security, an act which normally 

would require Congressional approval. By this means, the Secretary could 

reduce the spread demanded by the syndicate for this particular bond issue, 

possibly at the price of increasing the spreads associated with future 

issues. 

9. Summary and Conclusions 

In this paper we wanted to show how theories of speculative attacks to 

fixed exchange rate systems and of optimal investment banking contract, could 

be used to produce a coherent explanation of the contract of 1895 between the 

U.S. Treasury and the Belmont-Morgan Syndicate. We think that ,the experiment 

is interes~ing because it allows us to combine economic theory and legal 

structure into an uniform and consitent story. 

We showed how the economic environment of the early 1890's can be 

sensibly synthesized by using speculative attack models. This,in turn, 

allowed us to specify objective functions for both the U.S. Treasury and the 

Syndicate. 

The final step has been to show how the features of the contract could 

be reproduced by solving a Principal-Agent optimization problem, subject to 

the legal and political coristraints faced by the parts involved in the 

transaction. 
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APPENDIX: THE S~~ICATE PROFIT FUNCTION 
I 

In the paper, we assumed that P( ), the price of the bond issue to the 

public, was a function only of the size of the issue G and that I(), the 

cost of the credit line, was a function only of the size of the line of 

credit GC. In a rational expectations environment, however, P() and I( ) 

should depend on both G and GC. Both the price at which the public will 

absorb the issue wld the cost of the line. of credit depend on whether and 

when the gold standard will collapsejand the probability and magnitude of a 

collapse will depend on the sizes of the issue and of:the line of credit. In 

this appendix we will produce the price and cost function PC) and I( 

consistent with the speculative attack environment. 

1. The Price Function 

In general, the price at which the public will subscribe the issue is 

given by 

(AI) P(G,Gc) =: [l-PV1(G,GC)]P(G,GC.IC1) + PVl(G,GC)P(G,GcIVl) 

where PVl is the probability that the system will be viable in period 1, 

P( :Cl) is the price that investors would pay for the issue, given that the 

system collapse~ in period one, and PC: V1) is the price that individuals 

would pay if the system is viable in period one. Ci indicates the event of 

a collapse at time i; Vi indicates the event of a viable gold standard at 

time i. However, P(G,Gc :Vl) will itself be a convex combination of the 

price that the public would pay if the system is viable in period two, and 
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the price it would pay if the system collapses in period 2, conditional on 

its viability in period one: 

(.~2) P(G,Gc IVl) = [l-PVz(G,Gc IVI )]P(G,Gc ICznVI) + PVz(G,Gc IVI )P(G,Gc IVZnVl) 

where n is the intersection operator. By repeating the same reasoning for 

P(G,GC :VlnvZ), P(G,Gc :VlnVZnV3), etc., until the last period of the loan, 

and by substi tuting back int.o (AI), we find the formula for the bond price 

where 360 is the number of periods (months) in the 30 year duration of the 

contract. 

2. The Cost Function 

The cost of the credit line is composed of two parts, an interest cost 

and a capital loss. We assume here that the syndicate always has on hand at 

the insistence of the Treasury the total amount of the line of credit, so 

that the interest cost is computed on the maximum Gceither for the duration 

of the contract or until the collapse of the system if it occurs before the 

expiration of the contract. Thus the interest cost component will depend on 

the size of the line of credit, the probability of an a~tack, and the timing 

of an attack. 

The capital loss is incurred only in the case of a collapse. All the 
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credit line GC will be used in this event, and the attack itself will produce 

an instantaneous jump in, the price of gold. Since the syndicate hoI ds legal 

tenders as assets and gold liabilities, the capital loss will be given by the 

jump in the price of gold, multiplied by the amount of the credit line. The 

expected capital loss is then a function of the probability and timing of an 

attack and of the size of the devaluation produced by the attack itself. 

We can write the expected cost function as 

(A4) 11 (G,GC) = O/l+n ){[l-PVl (G,Gc») [Gcpg lexp[Et (et+lICl )-e]-l]+nGC] + 

+ PV l (G, GC ) [n GC + 12 (G, GC ) ] } 

We can apply the same reasoning to 12 (G,Gc ): 

solving for I3, I4,15, and Is, and substituting back into (A4), we find 

" ; .: J-t ,-I 
(A6) 1J (G,GC) = L: Pi {[ n PVj (G,Gc In Vk) J [l-PVi (G,Gc In Vk)] 

I"~ J'C ,,:\ lin 

[GCPe [exp[Et (et + i ICin(tl\ Vk) )-e]-l]} 
", \ 

6 ;.. H 

+ L: Pi n GC [ :n PV.j(G,GC 10 Vk) J 
") ~' ~: I 
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Both the price function PCG,GC) and the cost function (G,Gc) are complicated, 

and the derivation of an explicit solution would require a large effort, out 

of proport ion to the benefit we expect from ~ t. We decided to assume an "ad 

hoc" specification for both price and cost function, which are sensible and 

simple enough to generate interesting answers from the model. Though it 

permits a consistent, simple specification of the Treasury's side of the 

contract, the rational expectations, speculative attack modelling approach 

produces an intractable specification for the syndicate's side. Neverthe­

less, we consider our result as an improvement over the existing literature 

on investment bank contracts, where both the Principal's and the Agent's 

objective functions are usually "ad hoc" specifications . 

• 
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N ATIO:\ AL MONETARY COMMISSIOX. 

-A)(Ot;~T or EACH KIND OF MOr\EY IN CH' ULATION O~ THE FIRST DAY or EACH )lO~TH. 

"onth. I Oold tolD I Gold ! 
etn.U\, .. ~. ! 

~!I&I-~=IIJ.II.I~.IW! tg3,287,4:aJ i 
hb ..... 1 ~I, (u). w.z 1I1.1l!!O.3!(1 i 
)I;.r ..... 1 )41.133.llO 112,6/0,2\10 I 

Apr ...... i 3C2.m.561 m,&t;,~ 
, .. y ...... ~,712.670 12S.:D(,1IOO 

Junt ..... : K!.7G3.852 

JUly ..... : ~l, 1i{;8, til 

Au' ...... , JoIO.612,138 

Sfp! ..... I 

Ott. ..... : 
SOL .... I 
Pfe ..... ! 

IS&£,-J IlD •••••• 

3C2.120. iG:? 
)45,985,470 

:WP,os..s,781 I 
aM.ISl.306 

W.629.Mfi 

r~b...... 362.757,418 

.. ar ...... 361.683.821 

Apr.. .... 362.273.173 

.. .,. . .•.• 361.41O.1[)8 

JU~t ..... 1 360,4-CJ.l24 

JUl} ..... ! 358.219.57S 

AllI ..... 1 3S9,074.3SS 
I 

Sfpt ...... 364,667.7CS! 

Oct ....... 3fA,720,3-tO I 
No, ...... ' 3G8.190,898 

D~ ...... 372.072.260 I 
1887-]&ll ...... ! :rn.290,zsg 1 

Feb.. .... 
1 

371.72U50 I 
"~r''''''1 371.7112.210 
Apr ...... 1 m.XlS.4t.Z I 

)I&y· .... 1 375.Ul.850 I' 

JUDt ...... 3i7.7P4.4% 

July ..... : 

.\u, ..... .; 
Sfpt ... .. 

Oct. .... .' 
)1;0'" ..... • 

DK ...... · 
188S-1&ll ...... 1 

Feb .... .. 
.. c ...... ' 

376. s.o. 681 

m.350,294 
381.550.256 

391. 090. 890 I 
39Z,s;;.;,770 

396,450.216 

:m,36I.I~ I 
391ic'06I.m: 

39f!, 28:1. 517 I 

1211.553,010 

126.129, i.IO 
123,8, (0) I 

123,116,).4\10 

118. 1 ... 7\10 
10ll.0'l:l,760 

105.3$.001 

11~,:l!H, 951 

105,637,0,\{) I 
1IO,775,6jJ I 
Sf, its. 22.'; 

!Ii, 120, 0"-5 

;6.GW,3i5 : 

74.718. 517 1 
77.liII<8,34' 

Sf. 691. !ll7 
88.~,!169 ; 

1IO,~.633 ! 
VU15,605 : 

lOS, 66,5, lOC) 
~.P58,365 . 

~,046,OlS i 

~.f34.4S5 : 
DO. 9(1), 977 ! 
IIl.2"-5,~7 : 

io4. m,os; : 
88, .6.5,340 . 

v,-,~.CS3 

119, CS'. 773 . 

go, itCI. i53 I 

l16,m.057 • 

104,853, V71 I 
116,697,913 

Apr ...... : 3P7.7~,1164 1I1.95J,\H9 , 

.. ay ..... ! 398.568.122 119.561,293 

JUDf ..... j 396,379.632 10ll,[)81,7JO: 

July ...... 3ll1.1l4,033 121,(J9.{,6.'ii, 

Aug ..... : 378,606.104 '"l31.~.112 ~ 
Sfpt ..... ; 376.J.Ci.1KJ5 12t,~.!iO.3\H 

(kl...... 377.m.86S 134.838, Ii() 

~o< .••.• : 38),016.817 UO,613.6.5I' 

Dec." ... j 381,391.0&~ 129.2>:'.{.228; 
1~1.1l ...... 379.83 •. 512 1:l:,1&.H8 1 

r~b ... ". 38),116.3(,5 i 130,986,5!r.?: 

)1&1' ....... m.fII7.'ll! 130,210,717: 

Ap' ..... 378.r:m,3/Kl; 128,1126.517 

)I»:, ..... 377.ta7,n 136,614.789 

.JUDt ..... · 376,~,8.58 12!l,~.6C2 

July ..... 376.481.5C8 1I7,IXl,:?29 i 
AUI ..... 3;'.1'115,43,5 1l8.Ml.oI09; 

Stp: ..... ; ~5,81:.X191 123.393.51P i 
(kL ..... ' 3.5.k,.715 I 116.Si5,:H9. 

No~ ..... i 375,f&,07! i 120.1137.229 

Dec ...... i 374.76i1,~ i 12:l.483.l!1l· 

11tr?0!'1 Ill,," I IIIO'er l'Ubsldiary i Tft'aSUry I t'n1tfd C 
doll&n. rwUl\c:al~. IIl\'1r coole. I DOlO· J S(&~ DoWs _~ lllc:alrs. 

I . i : 

"3.n:iII.l29 'IU.er .. UlI W,IIOr'.318 ' .............. ! IJW.181.UI 12 4.700.000 
,~.t:ro 41.315,0010 113,&58.811 4~.172.700 , ............ ,,1 ;m;-"':i-I~ i ~ 

4O.686.1S7 1lI.46;,'51 ~.1ll'2.Z!O II ............. ' zr..;:.I.IW 30 .lll),(X{) 

3Q.1I9UI2 112.500,22(; 4i,J8;'.V21 .............. 1 29II.WI.'il!I I(, 

3Il.eu.:r.o 109,~.946 44,049,_ 1 .............. 1 m.81~.32G IS 

,210,0:0 

.400.000 

.9"-5,(0) 

,MS.roo 
l,VD.(X{) 

39.~.376 1~.08.5,I!l6 Cl.272,21.o4, .............. 2Il6.26l,1I07 ,36 
•• 0!16.!l69 101.~.~ Cl.7D:!.VZI .............. 1 301.G33.637 2'9 
3Q.284.4l1 1Ili.872.1oc.. fII,$I(.1m .............. 2SI8,2(.2.01~ 3 

41.010.>.106 116.D7i.29f,! 5O,2J.S.720 ; .............. 29I,Ctl:!.360 30 . !IG.5. 000 
45.:r.S,7JO 113.6.16.716 i 51.3:25,206 I. ............. 29'.5.5I,f..&! 23 

49,442.(1)9 113,146.772 i 52.014,(,57 1

1 

.............. 300.985,0.5 
.18.> DOC 

5O,19U13 12.702.642, ~7,()(,~.57i .............. 303.J\)().o.3 

SZ,MI.571 113.179.4('.5: 4i.203,~ ............... :JO.I.Wo.SlG 

61,470,0.6 88119.·~.·~16.11·, .s.w('.';S I ........ · .. · .. 211S,790,6:?i 
SI.339.s.55 ... "" " 4&.209.527.............. 2\19,483,7:.'4 

51. 258.7i6 110.122.421 I 46.20S.rno I .............. 304.46(;.&31 

S2,S05.Gl~ 1IO.7l1.Hl i ~.li6.2GB I. ............. :r1.I,on,242 

52,n.076 !I!I,IS..I:!9' C6,138.5r.7j .............. 3O(d.36.918 1 

S2,(',C8.~ 88.lIf.215 I 4C.I73.990 ............... :n;.5G2,699 '1 

87.5604.(}4.4 

89.021, i60 

115,387 .112 

100. 306, BOO 

105.519.817 

lIi.2{6.0.0 

118.315,714 
121.130,7.1.5 

131.1130.4'IP 

137.740.430 

139.143.328 , 

142.118.017 j 
144.1&6,141 i 
147.876,385 : 

154.354,F:!6 I 
160,713,957 ! , 
lC8,H9.2";4 j 

4G.483.799 ;.......... .... 305.63(,.874 

47.118.1120 ;.............. m.\IO(i,36!/ 
48.1!l3,~ I .............. 302.CS6.~ , 
48,790 • .1.51 .............. n, sn. ill 
49.290 30i !.............. 310.107,s:,>s 

49.4-H,92"; :.. ............ 31~.OOU;go 

48,789.82( I .............. 313.677.334 

4S.63S.3r.5 .............. 312.81l,8lf 

48,5.."£,.710 .............. 318.386.078 

48,4~.175 ! .............. 318.105,50(2 

48.495,SlJI : .............. , 315.923.&10 

48,SS3.sc..; :.............. 31;.897.219 

48.~7.!l26 I. ............. 31U87.276 

C9.1~.2.2 j.............. 318,393.477 

50.414. ,06 ;......... ..... 322,53.5.1IOi 

51.:190.0.51.. .. .. . .. .. . .. 32 •. 204,989 

51.751,132 ; .............. 323,SZi,796 

SI.eC8.35; .............. 32(,2";1.591 

61.325.993 !............. 31S.020,~7 
50.972,30"7 ............. .. 

8.1~.OCO 

;,MS.ooo I 
3,7i(),000 

'.500.000 ' 
•• 93;), !ro 

1.8'25.000 

1,515,000 

3.955.000 

B.250.ooo 
9,10.5.000 

1.1~'.000 1 
7.70.5.000 

;,1010,000 

i • 0"-5. 000 

6,SI0.000 

B.720.ooo 
8.111).000 

7.135.000 

8. l5O. 000 

8,990.000 

8.770.000 

8,~.roo 

~,130,000 

6.53.5.000 

":.21.).00) 

6,835.000 

6,1I!l5,000 

O.~5,000 

I. 215.000 

Natlonal 
b&ol< Dole:!. 

1J18.1!28.~ 

113.031.'10 

3H. bS(,. 1.0 
alt.IiO.),72ti 

312. 78::.'.GlS 
3o\i . o.s; ... 010 

30\),124. zr 
JOg. 2~9. 212 

n. ' .... 11. :lIil 
311. 228, 02.; 

3ID. 4OR. er. 
311. 750. 4SZ 

312,005.687 

3oIl, 066. 37S 

SIO.135.1;t 

312.839,32. 
310.Q.46,586 

306,87C.I-H 

304,976,0+1 

3OJ. 034.3-48 

~1.~.4B04 

301. «>6. 477 

298,33;.14] 

2%. 7&5. 4Ti 

293, 71R1, Wi 

288, CCo/i,419 

2S5.V7I,6.'ii I 
284.5W.770, 

2!;1,524.!i(.;! i 
278.ol33.647! 

:r. 6. 85.), 2113 I 
273.312.17'2 i 
270. \109. 7S3 I 
~.9')'),2571 
2G7 ,8S3 ,:!23 ! 
26G. nl.131 I 
2G3,4;g ..... ' 
258,OC5.9;,t 

256,T,2.3!G 

[>4,1I9.lIt? 

56. !i03 .It.'9 

6O,OI8.1J93 

61.148,1.1.5 

61.1191. UB 

G1.I17.409 
58,539,8i'04 

57 ,J.tO.!iS'; 

S6.SW.SIS 

.1.5.7&3,365 

.1.5. 419,G:!3 

55,Wi.721 

56. (l59. 389 

57.345.832 
00.6U.S:>4 

52. 113-1. G2S 

(;4,627.714 

64.:r.i .818 

52.OC6.V77 

60.747.864 

59.416.515 

58. 0Il3 . 396 

5CSIl.Di 
.\.S,u, .396 

55.138.0.2.) 

55.521.3!>8 

176,85.5,423 I 

17i,321.053 i 
1S.,(52.r.59 : 

191.526,4<5 i 

194,426.132 

1116.645,405 

200.7501,6.57 

203. 680, 679 
209 , 6.5B, 1166 

50.70.,60& 
50.549.(;54 

SO. 470. 26.5 
SO, 3C:!, 314 

313,1S18.1Y..'11 

313,595,3\l3 

307, I:H. «l2 

300,52"2.816 

29;J,MS.C>W 

-8.015.000 I 25.f.~ .• 2:ll 

57.9501,336 218 • .561.601 

SP.8JI,350 229.783.152 
I 

60.62.S,3S.> 237. C15. 789 i 

60.870,321 246.219.\199 j 
58.57 •. 861 245.337, C8 , 

57.581.1104 I :!46,t;2S.953 I 
56,810,339 I 251.2Cl.f~ 
55.747.772 I Z~, 1IJ9. 203 ! 
M,754.31~ 255.53i.~lO i 
54.~;,299 257.1.1.5.5(.51 

54.<!u.2!'o 259,.1.57,125. 

55, 0!I:i. ,be ~:..<i. 580. G:?f, : 

5~,55.j.lOO :;'6,619,715 

6O.09i'.Wl: 277.319.904' 

ro, 83(;, m; I 276,~, 3&:. 

'5O,47£.3BO .............. 291. 650. 2";6 

SO, 835, 476 .............. 290,45.1. G2J 
SZ,020,1l75 : ............ .. 

5:'.571.712 ............... , 

S:>,5iUP7 ~ .............. I 
/iJ,%J.C,525 ' .............. , 

5:'.itO.ll~ , ............ .. 

Il.~,751 ; .............. 1 

51,707.lIZ · .............. 1 

SI.fi::!2.110 , .............. ,' 
51,f<'{I,M5 ............ .. 

5U77.164 : ............ .. 

51.521.149 I ........... .. 
51. 8<1),:ll9 ............. . 

~liJl.152 

SJ.89O,88! 

Sf,39J,786 ............. .. 

293. 3!2. 053 

2SI8.2S7 , 696 

3OJ.1l8.060 

305. MS. 156 

303.319.518 

~1.f00, 505 I 
3(r., i 79.7851 
n,m.1m! I 
3Cr..7W.629 I 

2I19,70U91 I 
298. ~4:,f;50 ! 
ZS:81O,~1 I' 
31u, 23.5, 758 

31t,8G/.51S1 
321 • i21 .9P6 

• Tr~LlJ'y Dote, is3ue.:! uelitr Iht act of July H, 1m. 

TABLE 3 

10 . .1.55.000 

12.2:ll,000 

14.415.000 

15.3:J5.W:J 

14.645.000 

l~. 730.000 

11..'\II(j,000 

11.3ro,000 

to.250.000 , 

Il.lllS.ooo I 
i3,~.000 

1.450.000 I 
H.!>'iO.ooo 

l~.ISO.ooo I 
16.735.000 I 

17,575.cm I 
I~,~~.OOJ i 
lb. :;'5. 000 ! 
1~.51O.0De 

10.1-10.000 
I 

252.54I.&J 

2~1I.106.i37 

245.306.700 

2~1..13.81£ 

:n>.~,t05 

237,578.400 

%l!>. 21'.:!:8J 

233,061. ~1l 

22\i, SIll .1161 

ZZl,8::!9,799 
ZiO,9i'.I.I.1.5 

21B.I71,8&I 

:?15.009,25l6 

210. 81Q,1I3O 

21)";, Z20. 633 ; 
:?04, 53!. 904 ' 

201,211 ,4&l 

199, ;79. 011 

IP!>.812,000 

1~5.3\H.224 

Tot&.!. 

'1. 2PZ. 031. GC 

1.299.~,4-4() 

1.293,61J,7~ 

1,~.Si~.6U 

1.2119.104. Oi 

1.291.18.>.:35 

1. 2113, 1:(, l. 8J(, 

1.290.583.1102 
1,28,).00.013 

l,~.348.WI 

1.282,2(9.&.1 

1. 283. 3115. 255 

1.288,749.6:\.1 
1.28t,71;.~ 

1.277. 7i19.!(A 

1,B,8C8.8S8 

1.2f>t, m,239 

1.256, OW. I!IJ 

1.2&}. 011.&31 

1,~9. i36,329 

1.248,207. f77 

1.264.570.018 

1.2&).78::.',m 
1.293,312, TiO 

1,314. 58G,:!06 
1.313.1105.712 

1.Xl5.824.Q.46 

1. 31 UQ;. 342 

1,319.63:!.5!2 

1.315. 16l, 212 

1.317,539,143 

1.3:2J.873.I~ 

1.3:21.135,315 

1,~ . .J&5,5>I(i 

1.3Of.512.3h5 

1,365.873.01(, 

1. 3M. on, 833 

1.:1.:2. ~1. (21 

l,o.l.IIJ7,638 .... 1,~, .. O,12' 

l.~, (I3(;,6.S0 

1,371,...a.S05 

1.m,I6t.!i70 
1,Y~,llO.!m 

1,360.8G3.1S7 

1.3M.3tO.4-«l 

1,«r.,871.660 

1,tX.lSO. ~ 
1,«:(;.'-S.'l,fi.I1 

I. «IS, 510,!ilr. 

1.4O(,20.5.~ 

1,«lt.481.~(; 

1,4!4.251.356I 

1.m,47Q,751 

1,300.361.~ 

I,m, f&. P::7 

1,D'J.3OC.OI0 

1, t05, Ol!. ODe 

1.414, i21.120 

1,4]7, S3:J, t::l.5 



1 __ -_,,_"' __ 1 O~ftlr, 1.:~·~lr' i_ 10';;: ; ~w. ! ~~. y~ , ... ~~ .. , ~--~~--~-, 
I I !---

1I'-,u: ..... , tJ:6.JQ\.I:: ,.r a:~ IW,C: 10; ,a:zs:;: .... r.)' ilok.~.-rJ ..... t»1.r. .• ; ~ Ill; "·I,II;.7a:>.W .I. ...... Q ,.t. ...... " •. IIr.,IJI' •• ~,:.'(i!. .U •. ~; 1o>1.1l1.r.1 I ".111.:1«' ............. 11: ..... 71< II.D'Ift' ...... .,. 1 .•. Ill,,, 
.a:..... 1n.1O':.~ a~.1Dl M>t ~.10100,""'· ~.l".W: I ".-.c.at.:' ............ D W~.U. 10.0>'" ar..D.12t I ........ . 
"pr.... r.a,c .... ' ,,. ... (r.w a:._.~',: " •. tIL .... : 1 13 .... ' ;:;., ............. 1r,101.»9 7 .• """ I" .•. D, 1.a: ... ,~ 
M.J..... '''''(l,r.: .".{,4:."'" 1: .• 111.'-:-;, ~123.'" i 11 13:" .... ::·::::::1 DJ,r.un:, '.lI:.'" J~"',OCl 1.a:.II.).r., 
JnDI ..... r.~.,..& ... , 1~."'\.IM', II I~,!.hl:': IH.~t,( OI'J I ,. ....OCO\I, D,.W.II: •. ~ h 113. a.'. 1:.3 1.01,1t.1.161 

Jul) ..... a:4.W.l::l J~.n'.~" 1(.r.~.:4·': J':l:.Il<~', a. Q;l.' .... ~ ............ ~.16, . .-:-; n.D> Inl UI.IDt.Il: J.Q.~1.17o 
"'11&..... r.~.IIt.J.· I Ir "'."" I 1t .• 01."_' """.''-''.113, a.,JW .•• < : ............ c:.Wo.... II.DI.IIDO I '7I.C;.r.. I.GI.Tlt.lt: 
Iorp:· .... 1 "~,o:.J n: 1 m.~.~'" ~.Itt .. t7. 1lJ:I.471.71li, ... w.iN'i 1l.r. •. tJO, ,";.,,:,~, '.IXI.Irk.' I' J7I,:m.hO •• "IIt..:.foI.2 
Orl..... ......t39.i23, 1~.lnl.;3? C!,1J:1,'-'4: ~.~J.2fl:: 1(.,111."'1, I '.ICl.!Il>·1 l33.tl~.~, '.WI CIOO In,IIe.11C 1 .... 077,701> 
)(Q, ...... toO.17b.I3(1 i l~oI~ •. '7~ 15.7tr>,~~ »-.:zo.,.I~;! Ij.',U,~· i 11.4G:.&:1 ~ CI;.1!.:l. '.tlr..OX! i n~,DIol.~ 1, •. W..II; 
DK ...... 4Q,;.l()5,~I:: lSl.lll,.m 17,34" ... ·.; I »,~n,'" i a,m,.,-.; i )1.!)U.;" IJU;~.:,;o;. '.r.C.CXlO I 176,lil,c.r 1.~.n.:..103 

lSl-Jan ...... fll.OIiO.b9; i 1U.~;.r.~ ~.64;.O'lJ: ~,.289.fG3 I 1II.~I.I&t I 11.1rIl.,7 ..... I 13t,.f;7~.1I>S I,II0.1nJ I 11 •. I3b,~~ 1.A8.~,k3 
1rl> ...... «1.'. U:. 1.1> , J~j.5.1·'.44" f4.FI'.lIt" ~1 ~I"'" 17,1238:.'0 s.;.1C>:.7'.. l."-.r-5.1C\'o 11.~(JOO(l! 1CK<,IUI."'-" 1.I25.T5<t,2;1 
Mar .... .. 
.Apr ..... . 

Ma)' ... .. 
JIID( .... . 

Jill; ... .. 

All ..... . 

5fJlI. ... . 

~~· .. ·::::I 
Dt-....... ' 

tOl'.75".1:74 : 

U.f{.>.6.;!1 : 

tD,<..8t:,.m! 
I 

40(,. flGl. ~',l 

to; .31~.1f.< 
.O;.r.3(1.Dl~ 

.r~. i4.t,. 3:;..<:, 

.o-..ll3.3II~ , 
ex,. 770. 3\;~ 

co.:,. 'Jl.40~ I 

f07.P'7.J.Ib(l : 

H7.1I~.IZ·' 

IR317,()I,u 

13.'.(.<1('. ;~~, 

1~.12'.31" 
J~I.O'I..-~ ta, I 

115 715. ~'" 
1(£,.:0;3 (1;'1 , 

ll=.c.;:.sr,~ , 
13',.100.3JP I 
U::.(~!o.\Ir" I 

U .... lli.·.l!9 ~ lw.:-J.:: .•... '11 

Trl.- ..... fO;.&33 0:>:' i 1('.J.17~. L~>., 

.. ··········1 ... .. - 40:,1013.5001 i lro.rol.r.~! 
Apr. ...... fO:.IlU41~· 151,3.~.:;.w,,: 

M:~· ..... I 40:.61;.10-19 i 1~.~13.f."" I 

JIIDt ..... (Q!,.ill.t:.:, 15:.~~.U.' 
lilly .... ..! 40'.5(.,.~~, 141.003.tl~ i 
AII~ ...... i 410 .• 1:.3(,(1 i 13{;,V.,U.2'.' I 
Srpl ..... 1 411.1!>1.41l i 1~.3S:.;;~L 
0('\ ...... 1 (11.5:'.3~ i J~l.Zlu.3"" 
~O\ ...... 411.25:'.lg: 1 J20.:!,;" 34-

1~-~:;~::::1 ::~:~~:: :~:~,: 
TfL 1 til ,w,OGO', 12\J.L<'. tl" I M"::::::I fOO,8li,l~ I IH.;;~ 
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