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1. Introduction

In a previous paper! we focussed the attention on the activities of the U.S. Treasury in
response to the numerous crises that the gold standard suffered during the period from
1885 to 1895. In particular, most of the paper was devoted to the analysis of what I
consider to be one of the crucial episodes of the time, the contract signed in February of
1895 between a syndicate of bankers led by J.P.Morgan, August Belmont representing the
Rothschild’s and the U.S. Treasury.

The purpose of that paper was two-fold. First, it tried to provide a different, yet
reasonable, way of reading the economic history of those years. Second, but of primary
interest, it intended to demonstrate how, by using only speculative attack theory and
optimal contracting theory, a simple theoretical model, capable of reproducing the
characteristics of the Belmont-Morgan contract, could be constructed. More specifically,
the paper developed a particular variant of investment banking contract theories in order to
rationalize the behavior of the monetary authorities, when facing an impending collapse of
the gold standard. The present paper intends to investigate whether the Treasury actually
behaved according to this theory.

Several papers? have recently been proposed in order to explain the way in which
investment banking contracts are formed. These papers describe the nature of the problem
and derive the general characteristics of an optimal investment banking contract. However,
as far as I know, no empirical application of these theories actually exists. This is because
the form of the objective functions of the issuer and of the investment banker, as well as the
constraints that bind thier actions, are usually unknown. In this paper it will be claimed that

all the parameters, which define the Belmont-Morgan contracting problem, can be properly

1 Garber and Grilli (1985)
2 Mandelker and Raviv (1977), Baron (1979), Baron and Holmstrom (1980).
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estimated, so that it is possible to derive the specific features of the contract under
investigation.

This paper, therefore, represents an empirical application of these theories. However,
given the nature of the problem, traditional testing procedures cannot be applied. The main
obstacle is that only one observation, the Belmont-Morgan contract, is available.
Apparently, in this situation, it is impossible to use standard statistical methods to test
potential restrictions implied by the theory. Nonetheless, in my opinion, a different,
although unorthodox, methodology can be successfully used to examine the explanatory
power of the model. First, I summarize the essential economic environment in which the
contract took place, using a time series of probabilities of a speculative attack on the gold
standard. Second, I provide estimates of the crucial institutional constraints that were
binding the monetary authorities and the investment bank syndicate at the time that they
entered the contract. Finally, given the simulated environment and constraints, I solve the
optimization problem that the Treasury and the Belmont-Morgan syndicate were
conceivably facing, and compare the solution to the actual contract. My conclusion is that
the hypothesis, that the Treasury and the Syndicate behaved according to the proposed
theory, receive empirical support, because there exist reasonable scenarios which imply the
Belmont-Morgan contract as the optimal outcome.

The structure of the paper is as follows. In Section 2 the essential institutional
environment of the period is reviewed. In Section 3 a speculative attack model is estimated
in the period between January 1885 and December 1895. Section 4 is dedicated to the
reproduction of the parameters and constraints of the contracting problem. In Section § the

simulated contracts are presented. Some final remarks conclude the paper.



2. The Essential Institutional and Economic Environment of the Period and
a Description of the Contract 3

After January 1,1879, as prescribed by the Resumption Act of June 14,1875 , legal
tender paper money had to be redeemable in coins. Even if "coin” meant, at the time, either
gold or silver, the Treasury always redeemed in gold, de facto supporting a gold standard
system.

In order to guarantee the redemption of the notes, the Treasury had two alternatives: (i)
to use the surplus revenue or (ii) issue bonds of the kind authorized by the Refunding Act
(July 14, 1870).4

The viability of the gold standard did not present any problems during the 80's. In
particular, between 1885 and 1890, a constant government surplus guaranteed a large
amount of gold reserves, well above the required minimum of $100 million.5

The period of monetary instability started early in the 90's. The underlying cause of the
precariousness of the period was excess money supply that was generated by two different
sources:

(a) Between 1890 and 1893 the Sherman Act, by forcing the Treasury to make huge
monthly purchases of silver in exchange for a new kind of paper money (the Treasury

Notes of the 1890), caused a steep increase in the paper component of the money supply®.

3 For a more detailed analysis of the period, see Garber and Grilli (1985), and Simons
(1968)

4 The Refunding Act authorized the Treasury to issue three different kinds of bonds: (1) 10
year @ 5% (2) 15 year @ 4.5% (3) 30 year @ 4 %.

5 The lower bound for the gold reserves originated in the Act of July 12, 1882 which
established that any time the gold reserves of the Treasury fell below $100 million, the
Treasury had to suspend the issuing of gold certificates. Since then, $100 million was
considered to be the minimum level of the gold reserves in the Treasury, as set down by the
Judiciary Committee of the House of Representatives in a report submitted on July 6,
1892. The report stated: "That it was the intention of the Congress to fix the minimum
amount of this reserve fund at $100 million gold and gold bullion, and that it should be
mantained at that sum, seems clear from the language of the Act [of 1882]".

6 The Sherman Silver Purchase Act was passed in July 14, 1890.
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(b) During the years between 1893 and 1896 the Congress did not allow any form of
borrowing to finance the large and continuous deficit that originated in the period. The
Treasury had the option of either monetizing the deficit by using previously accumulated
legal tender, or issuing the kind of bonds authorized by the Resumption Act, once the gold
reserves had fallen below the minimum?.

During those years the viability of the gold standard became more and more uncertain;
the Congress and the Treasury had to take various actions in order to avoid its collapse: the
Sherman Act was repealed November 1, 1893 and the Treasury undertook four bond
issues, in February 1894, in November 1894, in February 1895 (the Belmont-Morgan
contract), and in January 1896.

The Belmont-Morgan contract stipulated the purchase of gold coins by the Treasury, in
exchange for 30 year @ 4% bonds. The par value of the issue was $62.3 million. It was
purchased by the syndicate at a price equivalent to 3.75% at par. In addition, and of most
importance, the syndicate agreed that, ... so far as it lies within their power, will exert all
financial influences and will make all legitimate efforts to protect the Treasury of the United
States against withdrawls of gold, pending the complete performance of the contract”.

With this provision the syndicate granted the Treasury a zero-interest line of credit in
gold for the duration of the contract.! Throughout the duration of the contract, in fact, the
syndicate delivered between $20 and $25 million in gold to the Treasury, in exchange for
legal tender. This operation, therefore, guaranteed the Treasury both a long term financing,
i.e. the 30 year bonds, and a short term financiing, i.e. the line of credit.

Note that the contract has the characteristic of a "firm commitment” contract, one by

which the investment banker underwrites the entire issue, guaranteeing to the issuer a fixed

7 Note that, by the Act of May 31, 1878, the Treasury was forbidden to cancel or retire any
of the U.S. notes then outstanding.

8 The duration of the contract was implicitly fixed at six months. The use of the term "line
of credit" is perhaps inaccurate in this context. The real nature of the deal was an on-call
exchange of gold for paper money. The contract had additional minor provisions that will
not be expressely considered in the present paper. For a discussion, see Garber and Grilli
(1985).
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amount of funds. However, the choice of this contract, instead of other alternative forms
like "best effort”, was made for other reasons in addition to the insurance advantage. It is
quite possible that the Treasury expected to be able to market the issue directly, at a price
higher than the one agreed upon with the syndicate. The spread not only compensated the
syndicate for undertaking the risk and for the distribution efforts, but was also a way to pay
for the line of credit. This form of contract enabled the Treasury to secure short term
financing without obtaining an explicit approval, that the Congress was not willing to
concede.

The next section is dedicated to the construction of a model which reproduces the
essential features of the environment in which the contract took place. Such a model is an
application of speculative attack theories to fixed exchange rate regimes. The estimation of
this model will produce a time series of probability of a speculative attack to the gold
standard. This probability series will prove to be a sufficient summary of the environment
as far as concerns the contracting process between the Treasury and the Belmont-Morgan

syndicate.

3. Modelling the 1885-1895 period by Speculative Attack Models

a. retical Model

Our approach is to consider the gold standard as a fixed exchange rate system between
the dollar and the English pound, where the fixed parity is given by the ratio of the gold
content of the two currencies. This allows us to apply the speculative attack models to
fixed exchange rate systems in order to explain the runs on the Treasury's gold reserves,
interpreted, in this framework, as foreign currency reserves.

The intent of this section is to reproduce the evolution of the probability of the viability

of the gold standard, in order to identify the periods of major strain on the system.



The basic idea underlying the speculative attack literature is that the fixed parity will be
viable until it becomes profitable to attack it. This will happen as soon as the exchange rate
expected to prevail right after the attack (shadow exchange rate) exceeds the given parity.®
The level of the shadow exchange rate depends critically on what kind of regime is
expected to prevail once the gold standard collapses. I assume that, in this circumtance, a
paper money convertible in silver will be established.

We model this post-attack flexible system with the following monetary model of the

exchange rate for a small economy:10

m -p, =B+, - i +w, (1)
i - it* =E e, -¢ (2)
Pi- PL* =C + 4 (3)

Here m, p, e, and y are the logarithms of money stock, price level, exchange rate in
dollars per pound and a measure of real activity; i is the nominal interest rate and w and u
are uncorrelated stochastic disturbances. The parameters o, B, 7y are all positive, and E, is
the expectation operator conditional on information at time t. British variables are marked

with asterisks, and all variables are assumed to be exogenous to the exchange rate.!1

9 We are referring to a buying attack, i.e. when speculators buy foreign reserves (gold)
from the monetary authorities, expecting to profit from a devaluation of the domestic
currency. For a model in which selling attacks, i.e. attacks aiming to profit from a
revaluation of the currency, are also considered, see Grilli (1985).

10 This model has been widely use in speculative attack literature. For a more detailed
explanation of solutions to these types of models, see Flood and Garber (1984a), Blanco
and Garber (1983) and Grilli (1985).

11 The actual form of equation (3) that we used in the empirical section is:
*
P - Py +k=e;+u;
where k is constant such that mean(e)=mean (p-p*+k). This is to make the price levels,
which are index numbers, compatible with the exchange rate which is in § /£.



The model can be solved for the (shadow) exchange rate:

e, = (1/1+w) > (o/1+a)) E hy, 4)
] =0

where:

By =my;-B- vy + ai*l+j " Wi - P*tﬂ‘ " Uyj ®)

The money stock in a gold standard can be defined as the sum of two components: (i)
the gold in circulation plus the part of the paper money backed by gold reserves in the
Treasury and (ii) the silver in circulation plus the paper money not backed by gold reserves,
which I defined as the domestic component of the money supply (DCy).

In the post-attack regime, to which equations (1)-(5) refer, gold goes out of
circulation. The money stock is given by the sum of the domestic component and the
amount of reserves (G™M) still in the Treasury after the collapse of the gold standard. In the
rest of the paper I assume that G2=012, j.e. the Treasury abandons the defence of the gold

standard when the level of gold reserves drops to zero, so that (§) can be rewritten as:
+% %k
hy,; =dey,; - B -y +ai t4j = Wiaj " P taj 7 Uty (6)

where dc is the logarithm of DC. In order to express the equilibrium flexible exchange
rate as a function of the variables in the information set, we have to make an assumption

about the process driving h,. I will assume that such a process is AR(1)13, which provides

an easy way to compute expectations. Under this hypothesis (4) can be rewritten as:

e, = apa; + ph, 7

12 For a discussion of this assumption see Garber and Grilli (1986)
13 As we will show later, this assumption seems to fit the data reasonably well.



where

p=[(1+a) - aay]? (8)

and a; and a, are given by

ht =a;+ a2hl_1 + €t (9)

I assume that &; ~ N(0,62). An attack will occur if and only if

e2e (10)

where e is the fixed parity. Given the AR(1) assumption and the normality of the € ,

the probability that an attack will occur in the next period is!4

Pr(e,; 2¢) =1 - ®(k/o) (11)

where @ is the cumulative distribution function of the standard normal and

k, = (e /1) - 0a; - (a; + azhy) (12)

The theory also provides a formula for the expected future exchange rate, which is

given by a weighted average of the expected exchange rate conditional on the occurence of

an attack (Eq(et4 1]A)), and the expected exchange rate conditional on the viability of the

14 For a complete derivation of the probability of attack, see Flood and Garber (1984a) and
Grilli (1985)



system (E¢(e;41/V)). The weights are given by the probability of an attack and the

probability of viability of the system, respectively. The unconditional expected exchange

rate is
Eer, = (1-@(k; /0)E(r,1|A) + Pk, /0)E (4,1 V) (13)
where
Ei(ey,11A) = pfoay + (a; + azhyp)] (14)

+ [uoN2n(1-D(k,/0))][exp(-.5(k/C)?]

and E (e, |V) is the fixed parity e. This concludes the presentation of the theoretical

attack model. The next sections will be dedicated to its estimation.

b. The Econometric Strategy and the Data

The first step of my analysis is to estimate the above model in the period 1885-95, in
order to derive the movement over time of the probability of a speculative attack on the gold
standard.

The domestic component of the money supply has been computed by subtracting the
gold, gold certificates in circulation, and the gold reserves in the Treasury from the total

money stock in circulation.!S The U.S. price index is the Warren & Pearson price index, 16

15 The money stock is given by the sum of: (i) gold coins and gold certificates in circulation
(ii) silver dollars, subsidiary silver coins and silver certificates in circulation (iii) Treasury
Notes, U.S. Notes (greenbacks), National Bank Notes and Currency Certificates in
circulation. All monetary aggregates are taken from the National Monetary Commission
(1910)

16 "Index Number of the Wholesale Prices of All Commodities, 1720 to 1932", in Warren
and Pearson (1933), Table 1 pg.10.
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the U.K. price index is the Sauerbeck price index.17 As a measure of the level of activity, I
used bank clearings outside New York City. Bank clearings represent dollar totals of
checks and drafts drawn on individual banks and credited to the accounts of other banks
through the city clearing house association to which the individual bank belonged. New
York City's large volume of bank clearings are attributable to financial transactions that
largely reflect stock and bond transactions!8, as a result, bank clearings outside New York
City are a more reliable indicator of the movement in output and trade, then total clearings.

The U.S. nominal interest rate is the interest rate on call loans; the U.K. interest rate is
the interest rate allowed for deposits at call by Discount Houses.1?

We first estimate the money demand in the form of equation (1), to get estimates of the

o, B, and 7y parameters. Given these estimates, I compute the h, variable, and I fit the
AR(1) process for h,. This will provide us with estimates for a;, a, and ¢ that, together
with the estimates for «, 3, and v, allow us to compute the time series of the probability of

a speculative attack.

TABLE 1
MONEY DEMAND ESTIMATE: JANUARY 1885- DECEMBER 1895

Parameter Estimate Standard Adj.R2
Error
B 4.92 0.156 0.69
0.60 0.035
o 0.009 0.0019

I7"Monthly Fluctuations of the Index Number of Forty-five Commodities", in Sauerbeck
(1895) and (1897).

18 Bank clearings are from F.R. Macaulay (1938), Table 27. The series is estimated by
chaining monthly totals, making the percentage movement each December to the succeeding
January the same as the percentage movement of the total of the largest number of cities
whose clearings were available for the December and January. This adjustment is made in
order to take into account changes in the number of cities reporting.

19 Tnterest rate series are taken from the Commercial and Financial Chronicle and the
National Monetary Commission (1910).

11



¢. Money Demand Estimates

The estimates of the money demand parameters in the period between January 1885
and December 1895 are presented in Table 1.20 All coefficients are significant and have the

expected signs (remember that o is the negative of the interest rate semi-elasicity).

d. Estimate of the AR(1) Process

Given the above estimates, I can now compute the h, variable. This variable can be

viewed as the excess money supply for given domestic and foreign price levels, and it
determines, together with the monetary equilibrium condition, the dynamics of the
exchange rate. Therefore, the process generating the money supply plays a crucial role in
the determination of h,. During the period under examination, two major shocks occurred
in the rate of growth of the paper component of the money supply, the approval and the
subsequent repeal of the Sherman Act. The issue is whether these two events are to be
considered switches in the monetary regime or just temporary disturbances in an underlying
stable process. Put in different terms, the problem is whether to approximate h¢ with a
unique autoregressive process for the entire period or, instead, to break the sample into
three different periods in order to take into account the two regime switches. In order to
answer this question, both experiments were conducted, and then an F-test was performed
to verify the stability of the autoregressive coefficients. The three sub-periods are: (i) from
January 1885 to August 1890 (ii) from September 1890 to October 1893 and (iii) from
November 1893 to December 1895.

Table 2 presents the estimates of the four AR(1) processes. The value of F(4,126) is

3.1253, therefore we can reject the hypothesis that the coefficients are stable at the 5%

20 In estimating the money demand equation we introduced monthly dummies in order to
account for possible seasonal fluctuations

12



significance level. Consequently, the results presented in the next section are computed
using the three different AR(1) processes for the subperiods. In any case, the probability
series implied by the two assumptions, as shown in Figure 3a and Figure 4a in the
Appendix, are very similar, suggesting that, from the empirical perspective, this is not a
crucial problem.2!

It is interesting to observe the way in which the process driving hy changes over the
period. The approval of the Sherman Act caused a definite increase in the autocorrelation
coefficient, which jumps from 0.88 to 0.99. This suggests that the process was strongly
tending toward non-stationarity. The repeal of the Act produced a considerable decrease in
a,, which fell to 0.82. In Tables A1 through A3, the autocorrelation and partial correlation
coefficients for the three different samples are presented. The fact that the autocorrelation
functions tail off and the partial autocorrelation functions cut off after lag one, suggests that
the AR(1) assumption is a good approximation of the processes under investigation.

TABLE 2
ESTIMATES OF THE FIRST ORDER AUTOREGRESIVE PROCESSES

Jan85-Aug90 Sept90-Oct93 Nov93-Dec95  Jan85-Dec95

a 0.13 0.025 0.27 0.046
(0.057) (0.081) 0.177) (0.029)
ay 0.88 0.99 0.82 0.96
(0.048 ) (0.060) (0.121) (0.023)
o 0.035 0.035 0.034 0.036
R2 0.84 0.87 0.65 0.93

Note: standard errors are in parenthesis

21 In addition to the problem of whether the Sherman Act and its repeal were switches in
regimes or not, there is the question of whether they were anticipated. In general, in any
given period there exists a probability attached to the occurrence of those events.
However, given the complexity involved in the estimation of such probabilities, the
assumption that they were constant at zero has been made. Therefore, we are treating these
shocks as completely unexpected.

13



e. Pr ility of lative Attack on th | ndar

We now have everything necessary to compute the time series of the probability of
attack, which is presented in Table 3 and in Figure 1. In Table 3, Figure 2, and Figure 3, I
also present the expected exchange rate conditional on the occurrence of an attack, the
exchange rate that would have prevailed if an attack had actually occurred (i.e. the realized
shadow exchange rate), and the gold point, which in this context is the relevant fixed
parity.

The viablity of the gold standard had never been a problem until the first half of 1893,
as shown by the behavior of the probability of an attack, which steadily remains around
zZero.

The period of maximum strain on the system was between August and November of
1893, which overlaps with the Panic of 1893 (May to September 1893).

The probability of an attack drops after the repeal of the Sherman Act and after each of
the bond issues.22 This is in accord with the theory that was presented in the cited paper.
The repeal of the Sherman Act produced a downward revision of the future expected
domestic component of the money stock, which implies a lower expected post-attack
exchange rate. Similarly, an issue of bonds has two possible effects. Either it produces a
reduction in the present and expected future DC (if subscribed in paper money), or it
reduces the perceived minimum reserves (if subscribed in gold). In both cases, this will
lead to a decrease in the expected post-attack exchange rate and thus in the probability of an
attack.

The above result seems to confirm that the trigger mechanism of the distress of the
period was the rapid increase of the paper money supply induced by the Sherman Act. Its

repeal, however, was not sufficient to restore the complete viability of the system. With

22 Note that the probability of attack is overestimated after February 1895, since we did not
take into account, in the computation, the line of credit that the Syndicate provided to the
Treasury.
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money stock at such a high level, any movement in the money demand could, and in fact
did, cause instability of the system.

The fact that the realized shadow exchange rate has always been below the fixed parity,
as shown by Figure 3, reveals how a speculative attack, even if it was a possible event ex-
ante, never actually occurred because it was never profitable to engage in it. At this point it
is legitimate to ask what the role of the Treasury was in guaranteeing the viability of the

gold standard. I dedicate the next section to this problem.

f. What Would Had Happened if Treasury Had Not Taken Action?

The experiment conducted here is to see how essential the actions taken by the
Treasury were for the viability of the system, i.e. investigate what would have happened if
the bonds had never been issued. In order to do this, the effects of bond issues are annulled
by adding the decrease in the domestic credit, implied by the issues, back to the post-attack
money supply.

In Figure 4a I present the actual probability, together with the hypothetical probability,
of an attack , given that none of the bond issues had ever been made. The simulated
probability reaches 47% in March 1895 while the actual probability was just 6% in the
same period. This emphasize the bond issues' essential role in preventing the collapse of
the system. The same conclusion is suggested by Figure 4b where I present the actual
realized shadow exchange rate and the hypothetical one. Without the bond issues an attack
would have occurred between January and February 1895, i.e. the time period where the
shadow rate would have exceeded the parity for the first time.

Figures 5a and 5b show the result of the same kind of experiment as the above, under
the assumption that only the third issue, i.e. the Belmont-Morgan contract, never occurred.

Even if the probability of attack would have increased, peaking in March 1895 at 17%

1

5



instead of 6%, the realized shadow exchange rate would have always been below the gold
point, preventing an attack from ever occurring.

This analysis suggests that even if the bond issue strategy followed by the Treasury
- was essential in preventing the breakdown of the gold standard, the Belmont-Morgan
contract itself, was not. However, it would be incorrect to claim that the Treasury made a
mistake in issuing the third bond, since this analysis provides ex-post conclusions, while

the Treasury had to make ex-ante decisions.

4. Reproducing the Belmont-Morgan Contract

The approach taken is to consider the Belmont-Morgan contract as the result of an
optimization problem that the Treasury had to solve in order to assure the practicability of
the gold standard.

We assume that the goal of the Treasury was to avoid the collapse of the gold standard
which, when interpreted in this framework, is equivalent to minimizing the probability of a
speculative attack. In order to achieve this target the Treasury had two possible
instruments, and it was subject to a set of constraints. The instruments were (i) a bond
issue and (ii) a short term line of credit provided by the syndicate. In addition, the Treasury
was facing three different kinds of constraints: (i) it was bound by a maximum cost of the
operation in terms of the interest rate paid on the bond issued (ii) it had to fulfill the $100
million gold reserves minimum and (iii) it had to guarantee 2 minimum level of profit to the
syndicate, in order to compensate it for underwriting the bond issue and for providing the
line of credit.

Formally, the maximization problem can be expressed as:

16



min  Pr(p'N+G¢)
N,G¢
st.  II=[pN)-pIN-I(G®) 2K

GT=GOT +G =100

r< I'max (or p'Z p'min )

Pr(+) is the probability of a speculative attack, a function of N and G€, representing the
number of one dollar bonds in the issue and the dollar amount of line of credit respectively.
IT is the profit of the syndicate; p, a function of N, is the price at which the bond is
purchased by the public and p' is the price at which it is underwritten by the syndicate; I(¢),
a function of GC, is the cost of providing the line of credit; K is the minimum level of profit

required by the syndicate in order to perform the services; GoT and GT are the level of gold

reserves in the Treasury, before and after the contract; r is the interest rate at which the

bond issue is underwritten and ryy 4 is its maximum possible level.

Note that, given the characteristics of the bond (i.e. 30 years @ 4%) and assuming that

the last constraint holds with equality, the knowledge of rp,,, implies the knowledge of
' P'min» and vice versa. The maximum allowed cost of the operation has been implicitly
revealed by the contract itself to be ry,,=3.75, and we take it as a given parameter.

The next sections are dedicated to the estimation of the additional elements of the
optimization problem which are necessary to explicitly derive its solution. In particular, I
will propose a way to derive the objective function of the Treasury, the profit function of
the syndicate, and the minimum level of profit required by the syndicate, in order to

perform the services prescribed by the contract.

a. Estimating the Treasu jective Function

The following is the methodology used to derive the probability function faced by the

Treasury. I computed the probability of an attack, at different levels of post-attack money



supply, in the month of February 1895. In this way I could trace the relationship between
the probability of an attack and the sum of the bond issue and the line of credit, which is
presented in Figure 6.

In order to get a functional form representation of the relationship obtained with the

above procedure I approximated it with a polynomial of the form:

Pr = b( + b *(N+GC) + bp*(N+GC)2 + ... + b *(N+GC)D (16)

In Figure 7 the actual relationship and its polynomial approximation, where n=4, are

presented. Note that, since the probability function is monotonically decreasing in N and

GC€, the minimization of Pr(¢) is equivalent to the maximization of N+G¢-

b._Estimating the Syndicate Profit Function

The estimation of the syndicate profit function requires information about the demand
for Treasury bonds, p(G), about the costs of providing the line of credit, I(G€), and about

the amount of profits, K, that the syndicate intended to make.

Demand for Tr Bon

In order to derive the relationship between the size of the bond issue and the price at
which it could have been allocated by the syndicate, the following strategy was used.
As mentioned in section 2, in November 1894 the Treasury issued a $50 million, 10 year
bond @ 5%, in order to replenish the gold reserves that had fallen below the required

minimum of $100 million.  All the bids made for the bond are recorded in the report of

18



the investigation conducted by the Committee on Finance in 1896.23 Making use of this
data, the demand function faced by the Treasury can be traced out, and it is presented in
Figure 8.

In addition to this function, the report provides an additional piece of information. In
particular, it reveals that a syndicate of bankers, J.P. Morgan among them?4, made two
separate bids for that bond issue. They offered to purchase the whole issue at a price of
1.17077 or to purchase any part of it at 1.168898. Note, however, that if the syndicate
expected to face the same demand function that the Treasury was facing, it would have
incurred a loss by acquiring the whole issue at 1.17077, since the equilibrium price along
the Treasury demand curve was 1.16306. If we assume that the syndicate was behaving
rationally, we have to conclude that it expected a larger demand for the bond than the one
faced by the Treasury.

The reason for this difference is that the individuals may have had an incentive to
report a price that was lower than their true reservation price. This is because of the
particular structure of the auction used to allocate the issue. The Treasury, in fact, was
adopting a discriminating auction, in which the bonds were assigned at the price bid,
starting from the highest bid and working downward until the whole issue was allocated.
In the auction literature it is known that, under a discriminating auction, the mean and the
variance of the bids are lower than they would be a under competitive auction-- which
would force the agent to reveal his true reservation price.2> This implies that the demand
curve derived from the bids has to be flatter and have a lower intercept than the true demand

curve. It is the latter one that the syndicate expected to face. Despite the fact that the actual

23 The Committee was appointed in order to investigate the Treasury bond sales
thatoccurred during the years 1894-96.

24 Contrary to the Belmont-Morgan syndicate, the composition of this syndicate is known.
Even if we cannot be certain about it, it is very likely that most of the members of the
syndicate of November 1894, were also members of the February 1895 syndicate.

25 These results can be found in Vickrey (1966), Smith (1966), and Harris and Raviv
(1981), among others.
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allocation mechanism used by the syndicate is not known, a close examination and review
of the journals of the time suggests that competitive auction was utilized.

We must recover the actual demand faced by the syndicate-- a demand different from
the one faced by the Treasury. Knowledge of this syndicate's function will be used to
construct an estimate of the demand faced by the syndicate in February 1895. Since the two
issues occurred within 10 weeks from each other, we can make the reasonable assumption
that the demand did not change in such a short period of time. As a result, after accounting
for the fact that part of this demand was satisfied by the November issue ($50 million), we
can consider it to be the demand for the February 1895 bond as well.

The demand function has to pass through the price at which the syndicate sold the
issue (1.19).26 This condition, with an assumption of linearity, identifies a set of possible
demand curves. This set can be further narrowed by recognizing the existence of a
maximum price that any individual would be willing to pay for the bond. The maximum
price has to be less or equal to 1.24; this corresponds to a yield of 2.3%, the interest rate on
British consols of comparable maturity, which were expressly payable in gold. Moreover,
the maximum price has to be greater or equal to 1.21, otherwise the function would be
flatter than the demand faced by the Treasury. In the next section, the contracts
corresponding to different demand curves in this family will be computed in order to see if

any of them support the Belmont-Morgan contract as an optimal outcome.

b.2 The Syndicate's Expected Profit

The report on the November 1894 issue also contains information that can be used to
identify the level of profit that the syndicate intended to make, as a return on the
underwriting services. If the Treasury had accepted the "all or nothing" bid the syndicate's

expected profit would have been:

26 Commercial and Financial Chronicle, December 1, 1894,
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K1 =N -p1Ny ¢y

where p(°) is the demand funtion faced by the syndicate, N1 is the size of the issue ($50

million) and pj is the price offered by the syndicate for the “all or nothing" arrangement. If

the Treasury, instead, had accepted the "all or any part" offer, the syndicate profit would

have been:

K2 = (p(N2) - p2)N2 an

where N2 is the number of one dollar bonds that the Treasury would allocate to the

syndicate, and p7 is the price offered by the syndicate under the "all or any part"

arrangement.?’ Note that, as described by Figure 9, the price at which the syndicate is able

to sell the bonds it underwrites, is the same under the two arragements, that is
p(N1)=p(N2)=1.19. If we assume that the syndicate profit is a linear function of the
underwritten securities28

K=ky+ k; N

equations I and II can be solved to obtain kg=0.19 and k| = 0.015.

b.3 The Cost of Providing the Line of Credit

The last piece of information needed to solve the maximizaton problem is an estimate

of the cost of providing the line of credit. By providing the line of credit, the syndicate lost

27 The value of N,=50-16.5=33.5, where 16.5 is the quantity of bonds on the Treasury
demand function, corresponding to p,.

28 This linear form is often used in actual contracts. See Mandelker and Raviv (1977).



the opportunity to earn the interest that is obtainable by lending the gold on the London
market. The cost of the operation in terms of the interest loss is i6* G€, where i6* is the six
month interest rate in London.2%

The syndicate, in addition to the interest loss, was also bearing a second cost
component, i.e. the capital loss that it expected in case the gold standard collapsed. If the
Treasury were forced, by a speculative attack, to abandon the defence of the parity, the
dollar would have been devaluated vis-a-vis the pound, thus increasing the price of gold.
Since the syndicate was exchanging gold for dollars, it would have suffered a loss
proportional to the size of the devaluation. This expected capital loss is given by the spread

between the domestic and foreign interest rates, and it is represented by the interest parity

condition. Therefore, the total cost of providing the line of credit can be approximated by ig

G€, where ig is the domestic six month interest rate.

5. Solving the Maximization Problem: the Belmont-Morgan Contract

We finally have all of the elements to solve the maximization problem. As we
mentioned above, we will compute the optimal contract supported by different demand
curves in the permissible set desribed in the previous section. The results of this grid
procedure are reported in Table 4.

In Table 4, a and b are the parameters of the linear demand functions, N and G¢ are in
millions of dollars, and p(62.3) is the price implied by each demand curve, given that
N=62.3. Since the syndicate actually sold the issue at a price around 1.125,30 we can
confidently restrict the set of feasible demand curves to the ones for which 1.23 < a <1.24.
Recall that in the actual contract N was $62.3 million and G¢ was at least $20 million.

Therefore, our analysis produces a set of simulated contracts which is quite similar to the

29 Remember that six-months was the duration of the contract, i.e. the period during which
the syndicate had to provide the line of credit.

30 Commercial and Financial Chronicle, February 1895.
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Belmont-Morgan contract. Using the estimate of the Treasury objective function, that we
derived in Section 4.a, and the contract produced by a=1.235, we conclude that the

probability of a speculative attack was reduced to 0.025, as a result of the contract.

TABLE 4
OPTIMAL CONTRACTS

a b N GC¢ p(62.3)
1.21 0.0004 140.39 55.17 1.16508
1.215 0.0005 112.31 43.10 1.15885
1.22 0.0006 93.60 35.05 1.15262
1.225 0.0007 80.22 29.30 1.14639
1.23 0.0008 70.20 24.99 1.14016
1.235 0.0009 62.40 21.64 1.13393
1.24 0.001 56.15 18.96 1.12770

7. Summary and Conclusions

The objective of this paper was to examine the empirical relevance of theories of
investment banking contracts in a speculative attack environment. Given the impossibility
of applying standard regression analysis, I propose a different approach to tackle the
problem.

To begin with, this unconventional procedure involved the reproduction of the
environment in which the Belmont-Morgan contract took place. During this first phase, we
obtain results which are interesting per-se. A speculative attack model was estimated from
January 1885 to December 1895. This allowed us to identify the periods of the greatest

stress on the system; here the discriminating criteria is the probability of an attack on the

23



gold standard. Moreover, we were able to determine the effects of the Treasury's fiscal
policy on the viability of the gold standard regimes.

Next, we provide estimates of the additional parameters and constraints involved in the
contracting problem, facing the Treasury and the Belmont-Morgan syndicate.

Finally, by using the elements estimated in the first two steps of the procedure, we
solve the optimization problem that the Treasury was facing, according to the theory under
investigation. We find that there exists a reasonable set of parameters which supports the
Belmont-Morgan contract as an optimal outcome. We therefore conclude that the

hypothesis-- that the Treasury and the syndicate behaved following the proposed theory--

receive some support.
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