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|. Introduction

The pioneering works of Sargent and Wallace (1981) and Sargent (1982) put forward aview
of the pricelevel determination which involvesafiscal behavior driving an accommodative monetary
policy, with the monetary authority using base money growth to finance a budget deficit. That
weak-formfiscal theory of the pricelevel (WFT) assumesfiscal dominancein the sensethat thefiscal
authority commitsto apath of primary budget surpluses, forcing the monetary authority to generate the
needed seignioragein order to maintain governmental solvency. Therefore, the WFT has questioned
the two more prominent propositions of the conventional monetarist (quantity) theory of the price
level (MT), namely that (i) money isthe only government liability which can affect macroeconomic
variables, and (ii) thepricelevd variesin proportion to the current nomina money supply. Aiyagari and
Gertler (1985) have made operationa the WFT by showing how it providesalink between the current
pricelevel and thetotal nominal supply of government liabilities (money and debt outstanding) asa
function of the specific fiscal-financia-monetary program followed by the government.

Which of thosetheoriesof the priceleve isempiricdly relevant? Unfortunately, economic researchers
cannot conduct controlled experimentsin an actual economy in order to see whichtheory fits better the
data. Fortunately, history providesoncein awhilerare episodesthat closaly resemble such controlled
experiments. The 1628 Castilian copper currency crydown isan incredibly good historica episode for
answering the above question.

The Cadtilian monetary regime a the beginning of the seventeenth century wasadeiuretrimetalic one
(gold, silver, and copper) but since gold did not circulate, it had become ade facto bimetallic one.
Hugeissues of copper currency from 1597 to 1608 and, mainly, from July 1617 to May 1626, drove
slver dmost out of Castilian monetary circulation by 1625. From that year onwards, Snce copper coins
werefar away from full-bodied", the Castilian economy becamelike afiat copper currency one, with
rising prices (in copper terms) and silver premiums (market quotations of the ratio copper
maravedi/slver maravedi).. On August 7, 1628 the Castilian government implemented an overnight
deflationary redenomination by reducing the legd face value of al copper currency by aproportion of
one-half. After the redenomination, the demand for real copper money balances diminished, so that
both the price level (in copper terms) and the silver premium fell much less than the legal face value.

The predictions for the price level behavior of both the WFT and the MT after a deflationary
redenomination are obtained by adapting a Ricardian model to the 17th-century Castilian economic
environment.

1

Though they were no purely token coins. According to Motomura (1994), the legal face value
of a Castilian copper coin was almost three times higher than itsintrinsic value.
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We define aRicardian fiscal-financial-monetary program (FFMP) asonethat, for al prices, satisfies
the government'sinfinite-horizon budget congtraint with equality. Following Aiyagari and Gertler (1985),
it can be identified a continuum of FFMPs cases which vary according to the fractions of the
government debt backed by seigniorage and the budget primary surplus. A polar budget surplus FFMP
is defined as one in which the government budget primary surplus backs fully the government
interest-bearing debt. In addition, we define a polar seigniorage FFMP as one in which all that
government debt isimplicitly backed by seigniorage. In thisRicardian framework, wefind that apart
from the polar budget surplus FFMP, the nominal stock of government bonds mattersto the economy's
nomind variables so that the price level isnot proportiona to the nominal money stock but dependson
the particular composition of the total nomina supply of government liabilities (money and bonds). In
other words, theWFT findingsareobtained if the FFM PisRicardian and seigniorage backs ether fully
or partialy the government debt. Furthermore, the MT findings need aRicardian polar budget surplus
FFMP.

Expressions for the impact on the price level of a 50% crydown of the nominal stock of copper
currency are obtained under both theories of the pricelevel (MT and WFT). Using actual fiscal and
monetary datain those expressions, the effect on the price leve predicted by them can be eva uated.
The MT predicts aone-time decrease in the price level. In apurely fiduciary model, this decrease
would be equal in percentage terms to the decrease in the money supply (50%). However, in a
commodity-money model with free coinage of silver there exist bothaminting and amelting point that
impose boundswithin which the priceleve must stay (Sargent and Velde, 1999). Asaresult, according
to the MT, the 50% crydown would have reduced the price level by about one-third. The WFT
predicts a one-time decrease in the price level smaller than the MT prediction, about one-fourth.

Both predicted impacts are then compared to the actual effect. It isfound that the WFT predicted
impact is closer to the actual onethan theMT predicted effect. Our explanation why the WFT fits
better the datarunsasfollows. Asof 1628, the burden of Castilian nomina government debt was so
heavy and the previous copper issues to obtain seigniorage had been so huge that the weight of
anticipated money issues--to raise future seigniorage-- on the current price level was even higher than
the weight of the current nominal money stock. Thus, a crydown that reduced the current nominal
money stock --whileleaving unaffected the nomina stock of government debt-- diminished significantly
the current price level but much less than the proportion predicted by the monetarist theory.

The rest of the paper is organized asfollows. Section |1 presents the historical background to the
Castilian crydown of 1628. In Section |11, we describe the analytical framework and derive the
theoreticd findings. Section |V comparesthosefindingsto actud datain order to andyzetheprice-level
effects following from the crydown. Section V' concludes.

II. Historical background
After along and turbulent period of medieva monetary history, the Catholic Kingsreformed

theKingdom of Castilesmonetary systemin 1497. The new system was based upon three metals: gold,
dlver, and an dloy of slver and copper, cdled billon. The (abstract) unit of account was the maravedi
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so that priceswere quoted in maravedis. The gold coin was the ducado, representing 375 maravedis.
The silver coin was thereal, equivaent to 34 maravedis. The billon coin was named the blanca,
corresponding to 0.5 maravedis. As a result, there were high-denomination gold coins,
medium-denomination silver coinsand|ow-denomination billon coins. The 1497 regulationforbadethe
operation of private mintsand limited the number of roya mintsto seven. It established thefree coinage
of gold and silver, but thecirculating nomina stock of billon was quantitatively limited and its coinage
remained aroya monopoly.

That monetary system kept in operation fundamentally unchanged until aKing Philip I1'sdecree of
December 31, 1596 removed the silver content from billon coins. Previoudy, the silver cost and the
copper cost were each about 30% of the lega tender value of ablanca, so that the totd mint fee was
about 40% (brassage was 30% and net seigniorage was 10%). Thisdecreelimited the annua minting
of the new copper coinsto 100,000 ducados® and, in addition, it mandated that the same quantity of
previous billon coins be retired from the domestic circulation. The nominal amount minted between
1597 and 1602 was 497,259 ducados.

A King Philip II's ordinance on June 3, 1602 reduced the weight of new copper coins by a proportion
of one-half. The lighter copper currency minted between 1602 and 1606 amounted to 2,561,012
ducados. Moreover, on September 18, 1603 the King decreed to have the pre-1597 billon coins
restamped at twicetheir original face value. The copper currency arising to domestic circulation due
to the restamping operation amounted to 1,235,872 ducados. After an agreement between the
government and Parliament, adecree of November 2, 1608 stopped theminting of copper coins. The
nominal copper currency minted between 1607 and 1612 amounted to just 464,660 ducados, while
no currency was minted between 1612 and 1616.

Nevertheless, in 1617 King Philip 11 requested the Parliament its consent for the minting of new copper
currency, but only to approved amounts (800,000 ducadosin 1617 and 1,000,000 in 1618) since the
seigniorage from it was inexcusably needed to finance the 1618 budget deficit (Gelabert, 1997, p. 55).
In 1619, the Parliament forbade the coinage for the currency minted had far exceeded the approved
amounts. In fact, between 1617 and 1620 the copper currency minted amounted to 4,459,859
ducados. However, one of the first King Philip 1V's decrees (June 24, 1621) ordered, without
Parliament's approval, anew copper coinage of 4,000,000 ducados. This large-scale program of
minting copper that started on July 3, 1617 was stopped by the decree of May 8, 1626. In between,
the copper currency minted had amounted to 22,508,555 ducados. When the minting of copper was
halted by the 1626 decree, the nominal stock of copper currency had reached 27.5 million ducados.
Asaconsequence, it seemsthat Castilian monetary policy wasdictated by fiscal policy or, in other
words, the Cadtilian government implemented aRicardian FFM Pinvolving afiscal dominanceof the
typeclaimed by the WFT. Accordingwith a1623 official statement quoted by Gelabert (1997, p. 69):

Copper minting was the foundation, the most solid backing of budgetary operations; given the

2

From 1535 onwards the ducado had no longer been a gold coin, but it retained its role as a unit
of account, worth 375 maravedis.
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current state of affairs, those operations would have been impossible without it.

The policy adopted by the Castilian government under King Philip 111 (1598-1621) and inthefirst years
of thereign of King Philip IV (1621-1626) through the issue of copper currency and mandatory
restampings provoked the saturation of the demand for real monetary balances by mid-1620s and
largely displaced the full-bodied silver coins from domestic monetary circulation®,

Therefore, from mid-1620s onwardsthe Castilian economy became afiat money onesincetheintrinsc
value of acopper coin (copper cost plus brassage) was amost three timeslower than itslegal face
value. Under those circumstances, subsequent issuesof copper currency wereinflationary. According
to Hamilton's (1934) priceindex (averaged for al Cagtile), pricesin copper maravedisrose by 3% per
year between 1621 and 1625. In 1626 and 1627 those prices rose by 13% and 6%, respectively.*
Hamilton's (1934) slver premium (averaged for al Castile) jumped from 1.04in 1620 to 1.4627 in
the second quarter of 1628. The daily Madrid seriesfor silver premium reported by Cosme Micon
(1668)° shows thet the silver premium rose from1.04 as of January 1, 1620 to 1.84 on August 7, 1628.
Figure 1 summarizes those events using Motomura's (1997) data.

On August 7, 1628 the government cried down al copper coins by a proportion of one-haf in order
to either reduce or diminatethe silver premium?®. The results were the following. The nomina stock of
money fell overnight by 50% and the silver premium diminished from 1.4627 to 1.1345 in thefourth
quarter of 1628 (Hamilton's(1934) dataaveraged for dl Cadtile). It remained at that level until thethird
quarter of 1629.” According to Micon’s(1668) Madrid data, thesilver premium fell overnight from

3

An anonymous commentator estimated on July 1625 the fraction “circulating silver money to
circulating copper money” to be very small, about 1.6 percent (Manuscript 6731, p. 84, Spanish
National Library). In addition, Hamilton (1934) and Urgorri (1950) report some anecdotal
evidence on therarity of circulating silver coins by mid-1620s. They also report that before early
1620s prices were quoted in maravedis, while they became quoted in copper maravedis after that.

4

Hamilton’ s data pertain to thethree Castilian provinces. Andalusia, New Castile and Old Cadtile.
In Andalusia, pricesin copper maravedisrose by 2% per year between 1622 and 1625. In 1626
Andalusian prices rose by 18% and they remained more or less constant in 1627. In New Castile
pricesrose by 3% per year between 1621 and 1625, and they rose by 15% and by 6% in 1626 and
1627, respectively. The same datafor Old Castile are, respectively, 2%, 11%, and 14%.

5

Manuscript 18433, pp. 126-133, Spanish Nationa Library, Madrid. The series has recently been
published by Serrano Mangas (1996). Madrid is atown inside New Castile. The discrepancies
between Hamilton's series for New Castile and Micon’s series are due to the fact that the former
was mainly based upon Toledo quotations, atown located 43 miles southwest Madrid.

6

The crydown order was published in Andalusia (Seville) on August 11.
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1.84to 1.1 and remained at that level until February 1629.

The effects of the crydown were deflationary. It reversed the inflationary path of previousyears and set
the stagefor afal in prices expressed in copper maravedis. According to Hamilton (1934), these prices
(averagedfor dl Cadtile) fell from 1627 to 1635 at a 1.66% annual rate. Overdl, the priceleve fell by
13.329¢%. Figure 2 displayes Hamilton's (1934) annual priceleve and quarterly silver premium datafor
al Cadtile.

7

The silver premium in Andalusiawas 1.445 in the second quarter, 1.6 in the third quarter and fell
to 1.1275 in the fourth quarter of 1628. The figures for New Castile were, respectively, 1.4733,
1.345, and 1.176. Thefigures for Old Castile were 1.47, 1.312, and 1.1, respectively.

8

The figuresfor Andalusiawere 1.62% yearly and 12.93% overall. The figures for New Castile
were 1.45% yearly and 11.64% overall. The figures for Old Castile were 1.92% yearly and
15.34% overall.
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FIGURE 1.- Motomura s (1997) data on minting, nominal, and real stocks of copper currency
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FIGURE 2.- Hamilton’s (1934) annual price index and quarterly silver premium
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Inanimportant paper, Sargent and Ve de (1999) present acommodity money model, avariant of which
--what they call "thestandard formulawithout convertibility"-- isused tointerpret the Castilian monetary
history in the period prior to the 1628 crydown. Their cash-in-advance MT model explains why the
episodica huge increases of petty money issues (copper currency) pushed silver money out of the
Castilian monetary circulation by mid-1620s. The model also provides the rationale of the 1628
crydown. In their words (p. 157):

This regime is useful in understanding certain monetary experiments, particularly that
undertaken by the government of Castile in the seventeenth century... In that experiment, a
conversion of full-bodied pennies [ copper currency] to token..., led to a complete replacement
of the [silver] money supply with pennies [ copper coing], followed by redenominations as the
government struggled to gain control of the price level.

The Sargent-Velde model incorporates demands for and supplies of two coins that differ in
denominationandin meta content. Inthe" Cadtilian” verson of Sargent and Ve de's (1999) modd, there
are silver reales and copper blancas. In addition, the government issues huge quantities of copper
blancas, which eventualy lead to rising prices (in copper terms), to apremium of silver maravedisin
terms of copper maravedis and to the crowding-out of slver from domestic monetary circulation. Once
slver has disappeared, the Castilian economy becomes astandard cash-in-advancefiat currency one,
withitspriceleve being governed by acopper currency quantity theory. Inthat Situation, further issues
of copper currency (in order to raise seigniorage revenues for the government) result inrising prices (in
copper terms) and silver premiums. If the government triesto diminish both thepricelevel andtheslver
premium, it can do so by reducing the nomina stock of copper currency through an overnight crydown
of the copper coins. Being astandard cash-in-advance fiduciary economy, if the government criesdown
the copper currency, both the nomina copper money stock and the current priceleve (in copper terms)
should fall proportionately to the crydown, since the demand for real copper money balances do not
change. In other words, in the standard cash-in-advance fiat currency Castilian version of the
Sargent-Veldemode, thepricelevel variesin proportion to the nomina money supply of copper (the
MT), with that nominal supply being the only government liability affecting the price level.

Notwithstanding, asof 1628 the nominad stock of Cagtilian nomina government debt outstanding was
huge. Since Emperor CharlesV'sreign there had been important i ssuesof long-term bonds, or juros,
inorder to finance secular budget deficits. Although thejuroswere essentialy annuities, they camein
avariety of types since some of them were life annuities, otherswere perpetual, and still otherswere
perpetual but redeemable by the government at any future date. Juros were bearer certificates and
though there was an active secondary market, almost all juros were owned by domestic Castilian
residents (Dominguez-Ortiz, 1960, chapter 8; Conklin, 1998). Sincethe government honored all its
debts in juros born by Castilian subjects before 1635°, there should had been some credibility




mechanism that backed juros. Conklin (1996) provided an andysis of that enforcement mechanism.
According to him, there were three basicinstitutional features that bound the government to repay
domegtic holdersof juros. (i) the high palitical standing of most juro bearers, (i) the Cadlilian indtitutiond
structure that made these subjectsindispensable to the Crown, and (iii) theinfeasibility of asdlective
default dueto theimpaossbility of knowing which juroswere born by influentid subjects sncejuroswere
traded in an active secondary market.

Juros were denominated in the unit of account, the maravedi. Thus, people could buy it and the
government could serviceit by paying legal tender money (copper, slver and gold coins). However,
once silver and gold had been driven dmost out of domestic monetary circulation and were exchanged
a apremium, thegovernment serviced itsdebt by paying copper coins(indeed, Sncesiver coinsamost
did not circulatein the 1620sand afterwards, the bulk of tax revenueswere collected in copper coins).
Therefore, the Castilian government debt as of 1628 can be considered as copper denominated
(Dominguez-Ortiz, 1960, ch. 8).

K oenigsherger (1958) has estimated thenominal stock of Castilian jurosto be 20, 50, and 100 million
ducadosin 1556, 1573, and 1598, respectively. Cadtillo-Pintado's (1963) estimate for 1598 debt is
85 million ducados. Dominguez-Ortiz (1960, p. 325) has reported officia figuresfor the nomind interest
paid on juros. Thoseyearly figuresare: 4,634,293 ducadosin 1598, 5,627,000 in 1623 and 6,418,746
in 1637. In addition, he (1960, p. 318) reportsthe nomina stock of government debt amounting to 112
million ducadosin 1623, according to an information released to Parliament by the Castilian government.
It can be seen that, since the government debt paid a5% nomina interest, 112 million ducadostimes
5% equals 5.6 million ducados. Although in 1626 Parliament authorized the government to issue an
additional principal of 10 million ducados (Gelabert, 1997, pp. 74-75), most -if not all- of these
additional juroswereissued after 1628 (Dominguez-Ortiz, 1960, p. 341; Gelabert, 1997, p. 80). Thus,
we can be confident that the figuresfor thenomina stock of government debt (112 million ducados) and
for theinterest paid onit (5.6 million ducados per year) arerather reliable and gpproximately constant
for the period 1617-1628.

I11. The Modd

Themoded isdesigned to mimic theingtitutiona features of the Castilian monetary systemas of
1628, assuming that silver had (almost) completely been driven out of domestic monetary circulation.
Itisavariant of the Aiyagari and Gertler (1985) overl gpping generationsframework, modified toinclude
perfect foresight, arepresentative household and copper currency, and to express the government's
FFMP in nominal termsin order to make it consistent with our dataset.
Therefore, it isaneoclassical intertemporal general equilibrium model with full price flexibility.

9

Apart from 214,000 ducados of the interest paid in 1625 in order to save fundsto help the city
of Cadiz which was menaced by an English squadron. To compensate the bearers, they were
given new juros.
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Consider an economy cons sting of arepresentative household and the government. Thetime horizon
isinfinite. The household obtains utility from anon-storable consumption good and leisure. To acquire
the consumption good the household must expend time in shopping. The amount of time so spent
depends positively on the volume of consumption but, for any given volume, it isreduced by additiona
money holdings sincethese holdingsfacilitate transactions. Asaresult, leisurein every period will be
negatively related to consumption and positively related to real money holdings. Thus, fromasimple
shopping time model a utility function can be obtained where the household gets utility from the
consumption good and real money balances

(Croushore, 1993). The government consumes, levieslump-sum taxes, and issues copper money and
government bonds.

In this economy, money consists of a coin --the blanca-- made from copper. Copper coins are
produced by the government at no cost, excluding thereal cost of buying the copper from aforeign
country, which for smplicity we assume constant. The government specifiesthe amount of copper in
theblancaand, inturn, thered cost of coining it. The currency unit isan abstract unit of account --the

maravedi-- so that the money price of the consumptiongood in periodt ( P Jisexpressed in maravedis.
The government also specifies the legal face value of the blancain terms of maravedis (e).

The household can usetwo financid devicesif it desiresto transfer wealth from the current period to
the next one. Thefirst deviceisthe storage of copper coins. The second method is the purchase of
interest-bearing government bonds.

The consumer

The representative household's utility at timet can be expressed as the following infinite sum:

oy @& 10 eM,.,
A o874 5 Y G 0 —)

+

where:

i - household's consumption at period t+i

M. - stock of circulating copper coins at the close of period t+i

eMt+i : nominal supply of copper currency at the close of period t+i

M. / R : real supply of copper currency at the close of period t+i

1
0<—«<1
I+ . discount factor

Let B be the nomina stock of government bonds at the closeof periodt. At the beginning of period
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t, agovernment bond yields anominal interest equal to i1, Thus, the representative household's
budget constraint in nomina terms (maravedis) for period tis:

pte t eMt-l+ (1+ it-l)Bt-l = ptct + eMt t Bt t Tt
where:

€ : constant endowment of the single non-storable good received every period by the household

T, : lump-sum tax in nominal terms

The household'sgod at period t isto choose valuesfor G and M, , Subject to itsintertempora budget
constraint so as to maximize its intertemporal utility function.

Assume alogarithmic utility function:

t

U ( 'eMt)-aIn +|neM
v s} a k. a>0

The first-order conditionsyield:

1) the Euler equation:
_(+r)g
e 1+ l1

where "1 isthe real interest rate yielding abond at the beginning of period t.
i) the demand function for real money balances.

eM,, 1a&l+i_,0

T L¢ -G
B, ae l, o

Substituting 1) into ii) yields

eM,, _ 1(A+r)d+p,)

P, @& i1
1+i

l+ pt 0 t-1

where 1+ i1

-12-



Government

Each period the government consumes a fixed fraction g of the total endowment € . Thus, the
government consumption in nominal termsis

G = gen

The government finances its expenditures and the copper cost of making new coinswith lump-sum

taxes ( T, ), government bonds and gross seigniorage. Its period t budget constraint in nominal terms
Is:

LB = (M- M)+ (B- By)+ S

where:

e( Mt ) Mt-l) isthe period t nominal gross seigniorage

z isthe constant real copper cost per blanca coin, < €

(M- M,y isthe period t nominal cost of minting new copper coins
S{ ’ -I; ) Gt ) Zpt(Mt i Mt-l) isthe period t primary budget surplus.

Z( Mt ) Mt— 1)

Thereal cost of copper coinage, is assumed to be aforeign country's revenue.*

Assumethat the government usesits primary budget surplus 3 to meet itsdebt obligation. It obeysthe

following Ricardian FMMP: afraction O£ (1-d)£1

(A+i

of the debt obligation in nominal terms,
t- 1) B. 1, including principa and interest payments, is backed by the nomina primary budget
surplus. Theremaining fraction Ofd£l of the debt obligation is backed by gross seigniorage.*

10

In the 1620s and before the 1628 crydown, e @3Zpt . After the crydown, €= 0% @lSZpt :

11

In the 1620s, the Castilian government bought copper mainly from Sweden.

12 Observe that this FFMP is a Ricardian one since it imposes that the government's
infinite-horizon budget constraint holds with equality for al prices. The present discounted value of
the primary surplus backs a fraction of the debt obligation, while the complementary fraction is
backed by the present discounted value of seigniorage. As aresult, the debt obligation is fully
backed by the present discounted value of government net revenues (including seigniorage).
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d=0 corresponds to the polar budget surplus FFMP, while d= listhe polar seigniorage FFMP.

Let 9t bethe present discounted value of the nominal primary budget surplusfromt to ¥ . Asa
result,

g, = (- d)A+i.)B ,

To obtain the current value of the primary budget surplus, S , werealize that 9 must satisfy
g =S+ fi—]lt

Thus:

(- d)A+i)B = §+(1-d)B

Rearranging:

§=@1- d[(A+1.,)B.,- Bl

and

e(Mt ) Mt-l) = d[(1+ it-1) Bi-l' Bi]

These expressions show that the nomina primary budget surplusequals, each period, (1- d) times
the difference between the current nominal interest obligation on the debt and aterm which correctsfor

the adjustment in the nomina stock of government debt. In addition, grossseigniorage equals d times
that difference.

Equilibrium

The representative household's period t budget constraint in nominal termsis:
pte + eMt-l+ (1+ it-l)Bt-l = ptct + eMt + Bt + Tt

When expressed in real terms:
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eMt-l

T UET ey

e+
P, 1+p, B,
where
(o0& poB
Since
T +G + M. - M
tto _to S 1 Zpt( t t-l) :i‘l'ge'I'Z(Mt' Mt_l)

S} S}

we find, after substituting and rearranging:
tt = (1' d)(1+ rt-l)h-l_ (1' d)h +ge+ Z( Mt ) Mt-l)

Thus, the representative household's budget constraint in real termsis:

eM 1
e+ —=tt +(1+r_ )b, =
pt_l 1+pt tlhl

o+ GZ' P+ (- d)(L+ )b, - (- d)b + ge+ Z(M, - M)

After rearranging:

e'vlt-l
-1

(1' g)e+ (1+ rt-l)[ + dh-l] =

eM I, eM
Ct+( t"'dh)'}'t;l—t-l'}'z(Mt' Mt-l)
s 1+p, Py
Substituting into the right-hand-side the previously obtained value for

eM,, _ 1(d+r)d+p,)

pt-l a It-l
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yields:
(1- ge- z(M, - 'Vltl)+(1+n1)( Q ~+dh.,) =

Consolidating the household's budget constraint and the government's budget constraint, we find the
good market clearing condition:

G = (1' g)e' Z( Mt B Mt-l)

Substituting the market clearing condition in the above expression and rearranging yields:

Mt By Laa g+ (R

P4 pt )

L+ r0)(

Since Obstfeld and Rogoff (1983) it iswel known that monetary model economies have alarge number
of equilibrium pricepaths. The conventiona sdlection deviceisthebubble-free or "fundamentals’ device
that rules out equilibriawith purely speculative time trends in velocity by choosing the stationary
equilibrium price. We use this selection device that does not include any self-justifying bubble or
bootstrap components. Therefore, welook for agtationary solution wherethered interest rateis constant

and given by = =1
Since

_(@+r)g
- 1+ 1

consumption is also constant: G.=G=C

Thus:

oM., +dB, 1 1 eM+df
P, a lrr° p

)

In the equilibrium steady-state:
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eM+dB_ eM, +dB _eM,,+dB_;
p P P

Substituting and rearranging, the equilibrium price level is obtained:

_ar(eM +dB)
© (1+r)c
Asaresult:
_areM,  _ar(eM +dB) _ar(eM, + B)
P(BSF 1y e £ P o ERSR 0

where BSand SR denote, respectively, the polar budget surplus and seigniorage FFMPs.

It can be seen that a MT relationship between money and the price level emerges only in the polar BS

case(d = 0). Otherwise, government bondsmatter. Their influence on thepriceleve increaseswith d ,
the commitment they represent to mint copper money. The resulting anticipated risein future currency

minting associated with an increasein d ' |owersthe current demand for nomina ly denominated assets,
whichinturninducesahigher priceleve. Thus, if gross seigniorage backs apostivefraction of the bond
liability of the government, the nomina stock of government debt maitersfor the pricelevel determination.

IV. Analysis of the 1628 crydown

The redenomination policy implemented overnight in 1628 by the Cadtilian government provoked
afall of thelegal face value of the copper currency eto one-half of thepreviousone (¢ = 0.5€). Inthis
sensg, it corresponds exactly to the traditional conceptua experiment of an overnight helicopter lift of
purely fiat money, leaving untouched both the nominal stock of government bonds and the stock of
circulating copper coins.

The price level after the crydown resulting from the WFT is given by:

,_ar (05M, +dB)
C (1+r)g

so that the deflationary effect provoked by the redenomination policy is:

Py . - 05eM,
o eM, + dB,
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Now, the value of d must be found. AsFigure 1 shows, from the beginning of the large-scaleissues of
copper currency in 1597 to itsstopping in 1626, there were three very different phases, dl of them lasting
about ten years. Thefirst one (1597-1608) witnessed the issue of 4,679,558 ducados. Between 1608
and 1617, the Cadtilian government decided to halt the copper coinage. Thus, there was no copper
minting, gpart from avery smal issue of 79,250 ducadosin 1612. However, after most ten years of no
copper issues, on duly 3, 1617 the Castilian government decided the resumption, with renewed energies,
of the copper coinage. Asaresult, the nomina volume of copper minted in the third phase (July 3,
1617-May 8, 1626) was ailmost five times larger than the one issued in the first phase. 22,508,555
copper ducados were coined --the gross seigniorage-- and the net seigniorage obtained from that

coinage amounted to 15,489,313 ducados. We assumethat the value of d isthe one obtained from the
third phase copper issues.

Since the expression for gross seigniorage as afraction of the government debt burden is
e(M,- M) =d[(d+i.,)B ;- B]
and we assume that B.. @ B =112 million ducados, we can write

e(Mt ) Mt-l)
Y

d

Thus, the ratio "gross seigniorage/interest paid on juros' in the eleven-year period 1617-1627
corresponds to the parameter d X

22,508,555/11
5,600,000

d@

Thenomina stock of copper currency beforethe 1628 crydown fell very likely intherange 27-30 million
ducados, according to governmental sourcesand contemporary estimates (Dominguez-Ortiz, 1960).
Motomura (1997) estimates 27,439,963 ducados at the end of 1626 by assuming 1% annual lossfrom
wear and tear of coinage (see Figure 1). Thus, asof August 1628, the stock should have fallento 27
million ducados. If no depreciation isassumed, hisestimate beforethe crydown is 30,267,357 ducados.
Thus, we can be confident that the range 27-30 million ducadosis very reliable.

Therefore, the deflationary effect on the price level resulting from the WFT would be given by:

R, - 135

2 IWFT = = . 19.88%
D 1 27+ (0365 112) °
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B ) .15
o IWFT - 30+ (0.365" 112)

= - 2116%

Therefore, snce seigniorage had been backing more than one-third of the government debt burden and
thenomina stock of government bondswasfour times higher than the nomina stock of copper currency,
the WFT predictsthat the weight of the current nominal stock of government debt on the current price
level was heavier than theweight of the current nomina stock of copper money. Thus, the 1628 crydown
that diminished overnight the nomina stock of copper money by aproportion of one-haf should have
reduced the current price level by aproportion of one-fifth.

The MT correspondsto the polar budget surplus FFMP ( d= O). In such a case, the model predicts
that the price level should have fallen by 50%. However, even in such acase, sncein the 1628 actual
Cadtilian economy dlver currency was still legd tender and there was free coinage of silver, an effective
floor to thefal in prices expressed in copper maravedis was binding. If we use Hamilton' sdatafor all
Castile, a[(1/1.4627) - 1] = 31.6% fall in priceswould have driven the silver premium to zero and a
dightly larger fall would have triggered the minting of silver coins and their return to the domestic
monetary circulation, thus preventing additiona pricefals. Asaresult, the 50% crydown would have
reduced the price level by about one-third. That effective floor to thefal in prices expressed in copper
maravediswould have been dightly larger than [1/1.84)- 1] = 45.65%, if Micon's Madrid dataare used.

Now, we can compare those theoretica effectson the priceleve resulting from both theories of theprice
leve to theimpact feltin practice. Usng Hamilton's (1934) datafor the slver premium before and after
the redenomination, the overnight impact on theprice level can aso be obtained. Indeed, since the modd
is aflexible price one and silver coins were quoted in terms of copper coins in free markets, the
immediate change of thesilver premium after theredenomination decreeisthetrueempirical mirror of
our theoretical expression®

P
P

1

Hamilton'ssilver premium datafor all Castile (copper maravedi/silver maravedi) are 1.4627 (second
quarter, 1628), 1.4190 (third quarter, 1628), and 1.1345 (fourth quarter, 1628). Since the
redenomination policy was implemented overnight on August 7, and Hamilton's quarterly data are

Note that silver coins were still legal tender and that their legal face value did not change

(infact, it remained unaltered between 1497 and 1643). Thus, the overnight copper crydown
neither modified the purchasing power of silver coins nor the price level expressed in silver
maravedis. Asaresult, achangein the silver premium just reflected the change in the purchasing
power of the copper coins or, in other words, the change in the price level
expressed in copper maravedis.
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averagesof severd observations during the quarter, there are two relevant comparisons. the one between
thethird and fourth quarters and the one between the second and fourth quarters. These two vauesfor
the deflationary impact provoked by the crydown are:

B 11345
—- Jactual = ———— = - 20.05%
o~ dectial = 7o °
&' _ 11345 0
0 lactual = L2607 - 22 4%

The same calculations can be performed for Andalusia, New Castileand Old Castile using Hamilton's
(1934) dataand for Madrid using Micon’s (1668) data.

For Andalusia, we have:

B’ 11275
. Jactual =~ = - 2953%
0 lactu 6 0
D, 11275
—- Jllactual = ——— = - 21.97%
P, 1 1445 °

For New Castile, we have;

P, 1176
P Jactual = =2 = - 1256%
o, doctual = Tor °
P 1176

P Jactual = = = - 2018%
o, Jocta = 7 °

For Old Castile, we have:

P 11

. Jactual = —— = - 1616%
D, 1 1312 °
P’ 11

. Jactual = —— = - 2517%
o, docta =0 °

For Madrid (Micon’s daily data), we have:
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P 11
— - llactual = —- 1= - 40.22%
o} ]J 184 0

Despite our modd isfree of pricerigidities, another possibility would beto look at actual commodity
prices, but taking into account that these priceswere probably duggish to adjust. According to Hamilton's
(1934) price data (base period 1621-1630), the priceindex for all Castile was 114.28 in 1627. After
the 1628 crydownit fell until 99.06in 1635. Therefore, another figurefor the deflationary impact of the
1628 redenomination would be:

P _ 2%
o, Jectud =4

= -1332%

These figures were -12.93% for Andalusia, -11.64% for New Castile and -15.34% for Old Castile.

Overdl, theslver premium datadata show that the actual deflationary impact of the 1628 crydown fell
between 12.56% and 40.22%. The price index datasuggests the magnitude of that deflationary impact
falling between 12.93% and 15.34%.

The WFT predicted effect falswithin the interva for the sillver premium and is stronger than the actud
impact computed from commodity prices. In addition, the actua impact (whether onsilver premium or
commodity prices) was significantly smaller than the predicted one by the MT, the silver premium
remained far away from unity and silver did not return to domestic monetary circulation. Thus, we can
concludethat the datado not support the MT. Therefore, at thisparticular historica episode, our findings
provide evidence more favorable to the WFT than to the MT.

V. Conclusion

We show how the monetarist theory and the weak form fiscal theory offer different
explanationsof the priceleve behavior after aonce-and-for-all decreasein themoney supply. Wehave
then used the exceptiond experiment the Castilian government put forward in 1628 through thereduction
of thelega face vaue of dl copper currency by aproportion of one-hdf in order to see which theory fits
better actual data..

At thetimeof implementing the crydown, the stock of nominal government debt and itsannual interest
burden amounted to 112 million ducadosand 5.6 million ducados, respectively. Inthedeven-year period
prior to the crydown the Castilian government had issued 22.5 million copper ducadosin order to obtain
seigniorage so that, as of 1628, the nominal stock of copper currency had reached 27-30 million
ducados. Asaresult, gross seigniorage through the minting of copper currency had backed about 36.5%
of theinterest burden of government debt. Therefore, according to the weak-formfiscal theory, the
weight of anticipated copper issues --to raise future seigniorage-- on the current price level was about
60%, being about 40% the weight of the current

nominal copper stock. Thus, aredenomination policy that reduced thelega facevaue of copper currency
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by aproportion of one-half whileleaving unaltered the nominal stock of government debt could just
provoke areduction of the price level by aproportion of one-fifth. The monetarist theory predictsa
50% decrease of the priceleve, but snce silver could be fredly coined in the Castilian economy, there
existed afloor to the price level decrease (about one-third).

Existing datashowsthat in an economy likethe Castilian oneas of 1628, with along trgjectory
of monetization of budget deficits and a heavy burden of interest-bearing government debt, the

weak-formfiscal theory providesabetter explanation of the pricelevel behavior after the crydown than
the monetarist theory.
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