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ON THE DUALITY BETWEEN FIXED AND FLEXIBLE EXCHANGE RATES*

Entraé&gtién’

_ - F@xsd aﬁﬁ f?ax&b?e exzhange rate ragzm@s are gfﬁaﬁ thought as being
h: 4£h§ Enrrer 1ma§e - or ﬁh& dual - 0? ﬁne aaﬂther, Under a gold standard-like
iV‘regime the ex&haage rate zs f%xed ana it is the responsibility of the c&nirﬁi
6  baﬂk {s? anatﬁer @ffﬁa%aé agancy} ta brzég& any gap betweeﬁ §rxya%s demand
‘f@r ané gugp?y &f far%sgﬁ exahaﬂga ﬁnzess 5&&??112&@1@& @pe%&t@gﬂs are
| canduﬁted szmu?t&&eﬁas?yg iha 3ﬁtervﬁntzﬂﬁ mechaﬁzsm will &ear on the ésmegzgc
mﬁn@y 5upp?ya Tﬁzs is in contrast with a f§$x¢b§a sxakaﬂge rate regime
wﬁerey in th& aﬁgeﬁce of eff?cxaé trading, the role Qf ﬁaianczﬂg the foreign
exchan§ﬁ mark&t 33 ieft to the exﬁhaﬂge rate Qhanges }ﬂ't%e money supply

'are ﬂﬁb éxat&t&@ hy ba!aﬁcewﬁfwgayweats cans}daratﬁans hence mﬁﬁetary policy

j.ﬂﬁy he d??&ﬁi@ﬁ tawarés 3ﬁﬁerna? %&rgets @%steaé A flexible exthange rate

| reg%ma may therefe?e be chawagt&r&zaé hy an %ﬂd@gﬁﬂsﬁs exchange rate and an

ex&g@ﬁeus manay su&p%ys wh%ie the reverse waw%ﬁ be true in a fzxeé ﬁxchaﬁge
Vl%&te regime. Indeed, savera% auth@rs have @?ﬁgased models of th@ balance of

.‘Hgaymﬁnéﬁ meant ﬁa éas&r?ba both ?egzmesﬁ the only adgsstmeni necessary to

A:fﬁgthch fram one agerat1sg mode to the cher being th& p&rmgﬁat@an of the
“msﬁ&y sugp%y and the exchange rate as endogenous and exogenous variables, !

N Eﬁ th%s paper we use the term dual &xxhaﬁge rate regimes to designate

a ga%r af regzmeﬁ for wh%eh all real v&rga&ia& in the maée% reaat in identical

faghzan ta real and m@netary ghécks*‘ In a well-known artxs?eg Mundell (1964]

aatab?&shed the &symmetrlcaE ?&Eﬁﬁﬁﬁe of real warﬁabies tg f%ggg} and monetary

shﬁeks deﬁeﬁd%ng on %h@ exchange rate ragxme %uﬁée}é s resa?tg however,

rests en%xr@?y on his asssmgﬁzga of rigid prices; in the absence of rigidities



of any sort, the symmetry between the two versions of his model would be
complete. It is our contention, however, that the duality between fixed
and flexible exchange rate does generally not exist if the fixed exchange
rate regime is indeed meant to be a system where the fixed parity is enforced
ﬁhrswgh official intervem%éong in the gﬂéd or in the foreign exchange market
as it is the case 1in ﬁhe ga%é (bu??xeﬁ or exahange) standard and under the
arecﬁaw MQQ§J agreement Th% symmetry Gniy GX?SﬁS if the éxchange rate is
controlted thr@ugh appropriate pub?zc debt managemant paiiczes There is a
 fundamenta] asymmetry betwwen a f?exxh}e exahaﬁge rate regime and a sygtem
such as the gold standard, even under perfect pﬁxae f?exxbtllfy 1n the
former reg@me the ba?anﬁe of payments is necessarw%y a?ways in eguziﬁbr}vm
" This d1fferenc% is far reacb1ﬁg§ ané it seems that it has not been fuiiy
appr: czat@a in the ixterature As a sonsquence mode}s whefe the m@n@y supply
is &ﬁﬁﬁ encus and the exchange raﬁe exagenaug may in fact h& descrzbzng a
regime other than the qa%d s%andarﬁ 2 ané madeis suited to expiazn the working
of a Qafd Sﬁandard Tike reg7me may be uﬂf?ﬁ tﬁ describe in any meanxngfu? way

3 This %néicatas that the

the fuﬁctlan}ng of a f?ex%b g eXQhange rate sySaem
passage fram flxed ta f?exzbie exchange ?atas is general?y far frsm being
tr@V?aE
In ihzs paper We use a szmp@e model @f the ba?ance of paymentsg and,

besides a fé@x@b%& exc%ange rate system, we cansxder =3ve types of f@xed
ﬂxr%aﬁge F&t% regsm&a uqder a?ternatxve hypotheses of znternaﬁéana* cagwtaf
mabz}ity we find that tne m@dei respgﬂds aaymmetr1ca}¥y both in the short
run and in the ?ang run ﬁa a numﬁer of real and mﬁneﬁawy shocks dependzng on
the exswange rate rﬁgxms | ;

| Thﬁ remasnﬁér of this paper is arganized as faﬁicwc Iﬁ sect10n 1 we
examine the case of a szmple ﬁmai¥ apeﬂ economy speratzng uader 1nternatxﬁna%

capi tal smmah1?1ﬁy We establish the asgmmetﬁy betwaen a gaid st&ﬁdard Tike

regime and a flexible exchange rate system, and we identify the fixed exchange



rate case that can best be considered as the dual of a flexible regime. The
validity of t&@gﬁ‘reggits is Qeyéfieé in section Z for the case of perfect
capital mobility, and Mundell's mode! is re-examined in the light of our

findings. Some concluding comments are offered in the last section.

1_Fixed and Flexible Exchange Rates without International Capital Mobility

1.1 The Model

?é this section we examine a simple model of a sma%%_sﬁeﬂ economy
sperat%né‘aﬁéer various exchange raﬁe're§§ma5 in the abﬁeﬁca of interpational
capital mobility. We assume a single perishable commodity that'is produced
~at home and abroad. The quantity of domestic output is exogenous (at full
’emp¥ﬁymeﬁt %e§e¥}§ but the country is small enough for the reﬁtwefwthewwcr?é
excess demand for commodities to be treated as infinitely elastic. Domestic
residents hold two types of assets: outside money (M) and Qﬁts%ée bonds (B}.
Neither of these assets is traded internationally.

Money is issued by %he central bank which holds two assets: international
reserves (R} - gold, for instance - and government bonds (C). The central bank
acquires reserves by intervening in the foreign exchange market, and it can
vary its holdings of bonds through open market eﬁe%atiﬁﬁa,

Bonds are issu&é<by the government; they are fixed price bhonds with
variable yield r,@ The outstanding quantity of bonds (B+C} is ﬁ??&&%, on
the asset side, by a balancing item {negative net worth, A}, and it can be
- yaried hy once and for all taxes and transfers that leave (permanent) income
u%chénged” ‘Alternatively, government indebtedness could be viewed as
resulting from government purchases of goods: this possibility is ignored
here for simplicity as we concentrate our attention on debt management
policies. We also ignore the effect of government interest payments on

private income: we may think of these payments as being financed through
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taxation.” In what follows we focus our attention on private behaviour,
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tear understanding of public activity and of the public balance

sheets 1is necessary for the discussion of the various exchange rate regin

our accounting framework is summarized in table 1:

The backbone of the model 4s as follows:

Mp = Q{yﬁkrg‘w} Qy >0, %P § 0, 0< ﬁw < ¥ {1.1)

- { E R s o 4
B/p = kiy, rs W) ky %y’ kr % s kw 1 RW (1.2}
W= (il +B)/p | (1.3)

(output), z is absorption, t is the balance of trade, w is real wealth, and

& 1s. the exchange rate. As indicated earlier, M and B are the {beginning-cf-
period) stocks of money and privately-held bonds. Throughout this paper we
adopt a beginning-of-period view of asset market equilibrium: 2{-} and k()
thus F%Q?ﬁﬁéﬂt<&@§€ﬁﬁin§;ﬁf*$e?iﬁd éem&&és°6 Asset market eguilibrium
conditions are given by (1.1)and (1.2); portfolic holders must choose at +
start of every period to hold their wealth in the form of either money or

I N o . ; _ Ty .
bonds,” hence the derivative conditions in-(1.2). 1In addition, in view of

i,

1.3)s it is clear that one of (1.1) and (1.2} is redundant: we may choose

~to omit (1.2} for instance. {1.4) shows that money can be decomposed into

an international reserve component and & domestic asset component (domestic
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ﬁé&dit}, ﬁbsarptiﬁa is determined by (1.5), the balance of trade is defined
in real terms by {? 6}, and (1.7} reflects pu?chaszng power parity. Income
'ané foreign prices are exogenous, and real wealth, absorption, the balance
of trade, the rate of interest and the domestic price are endogenous; the
money supply, given by technical re?ati&nshﬁp {1.4), is formally endogenous
\ﬁS well, Treatment of the remaining var%ab?ﬁs {Ry €, B and e) depends on

he exchange rate regime.
1.2 The Gold Standard

We first examine the case of a gold standard (GS) or simj?ar regime.

The exchange rate, the supply of privately-held bonds (B} and démest?c
ﬂ credit (C) are exogenous. In addition, international reserves (R} must be
considered constant in the short run; since bonds are not traded internationaliy
{no capité% mobility), intérﬂat%aﬁai reserves cannot vary instantaneously: the
international component of the ﬁgaa§ supply can only change over time as the
kesait of a trade disequilibrium. Hence version GS of the model consists of
six independent equations (1.1, 1.3 - 1.7} which determine the short-run values
of the six endogenous variables (M, r, z, w, typl. The»pf%ce“?sve? is
determined by the purchasing power parity condition, and the rate of interest
can be v%ew&& as being determined in the money {alternatively the bond) market;
the reﬁainéﬁg variables are determined in an abvéaag Way.

v Star@zﬁg from an arbitrary position (i.e, thh arbitrary R, B and C}
ba?aﬂced trade would be fﬁrt&z?aas Instead one may expect a trade dig-
equilibrium requiring official fnt&rvantiaas in the foreign exchange market
isince the capital account is nil). Consequently, international reserves
will be vgﬁyiﬂg‘s?er time; resulting interest and wealth effects, however,
will bring absorption in line with income eventually: the economy will then
have reached a long-run equilibrium characterized by balanced trade. The

Tong-run equilibrium values of all variables can be obtained directly by



treating international reserves as endogenous, and by adding to the model

the constraint that trade must be balanced:
t = 0. o S - (1.8)

. The . model just described is a meaningful model of the balance of

- payments under a gold sﬁaﬁdaré~??§e‘regéme. It shows how trade needhﬁo be
balanced in-the short run, but that an initial disturbance will eventually
be overcome by an international re-distribution of wealth aS‘émpﬁasiZed by

the monetary approach to the balance of gaymeﬂtﬁ,g
1.3 Indirect Fixed Exchange Rate Regimes

The gold standard is only one of the five fixed exgﬁaﬁgé rate ;égémes
that we examinewin this paper. In general, for thé'&kéhange‘raﬁe to remain
constant one requires official action to s suppress any dzvergence beﬁween
- demand for and supply a? foreign exchange that might apgear at *?e chcsaﬂ
parity. This. can be doné ir a number of ways: 1) directly, by step@%ng into
the market, and 11} indirectly, by taking appropriate policy measures to
shift one or both the demand and supply schedules, ane?ve§€¥aﬂs of the
first type have just been examined; we now turn our atteaﬁfsm éoAths second
~way of enforcing a fixed parity. There is abvzﬁﬁsiy a wide range of policies
that can be applied to shift the excess den?nd for foreign @xchange ke
need only think of ;aﬁgvgﬂ*exchaﬂg& controls, trade controls, ménetawy
measures, and fiscal policy. In what follows we only P&n33der man@tary and
fiscal interventions: even then, however, our simple msdei enables us to
identify several forms of monetary and fiscal péfiqy; Spécif%ca?%yﬁ we
examine four ways of indirectly implementing a fixed exchange rate reg%mm

i} domestic credit management (DC), i1) open markat gpevatzsng {0&6}9
111) pure fiscal policy (FP), and iv) equiproportionate chaﬁges wn the supply

of money and bonds (M/B}.
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?ﬁe 3avernm&ﬁ% can znsr@agg the volume of domestic credit through
ﬁ?&ﬁ&f&fﬁ t& ina g@&?s ?3nanseﬁ by sal fes of baﬁa¢ to the central bank
for an egmzvaiﬁﬂ% am@uﬂt ?he increase in C is matched by an increase in
4the ha?a&c;ng z%ém (A&} in tﬁi g&yerpmeﬂi s b33¢FC9 sheat and by an increase

in t&é maney Sappﬁya fsr tﬁé §wzvate seft&r 1t amomnts to a straight increase

9

in sas% ba?ancesa i.e. aeteras @ar}ﬁms an iﬁC?&&@& in wea%th In a fixed

’hexaﬁéﬁge rate regzme 0% var gﬁy &5 the 0@2?cy makmrs wugt canﬁr&? the money
supp}y thrawgﬁ ¥a?§&i¥ﬁﬁ@ in ztg ﬁamest}c aﬁmpaﬁent to maintain balance-of-
p&ym&nts aquz§§brium at &he tnaﬁén parxty Eﬁternat?anaé reserves and the
stgck of pr%v&ﬁaéy he?ﬁ ﬁﬁﬂﬁw are exsgen&us but ﬁomesi}c creﬁst is endﬁgensas
in the short run as we?? as in the ?Qﬂg run. '

An open markei agerat}an 1&@@2#@3 a purchase (or saie} of bonds by the
| ceatraé ﬁank from {Lﬁ} the pr%vaa& Sect@r The ceﬁtraé bank's balance
V/s%eet w*?? shsw a s2ma:t&ae&ws %acwease in ha?dznga of gaverﬂmaﬁt bonds and
in the m@ney Qappiy F?Gm tﬁ@ grivaé@ S&ﬁi@? 5 V36§§ﬁ§3t3 it means a
va?xatzgn in cash ba@aﬂces accamgan*ed &y an Gf¥sﬁtizrg chaﬁge in ban&
he?d&agt ?@r g%%en S?Ife, wea?ﬁb is HG% affecteé hy the 0§erat30n, Eﬁ a
fixed exchange rate wmgzm& of th@ OMO varzeiyﬁ 1b is tﬁe task @f the central
:baﬁk to maxﬁtafn %hé f&xed ﬁ&??ty by ap@%ﬁprxﬁte open market aperaﬁsans
Domestic credit ané ?&ﬁ Stﬁﬁk of privately-held bgﬂdf are ﬁnéageneus in the

short run as well as in the long run, but the following must hold:
gé‘{: '-"-”EE',V ; G e : Fano Sl o “ {3,§}

zye the assﬁt szde of *he gaveram&mf*s ba?&ﬁcé shéei is ﬂat’affecteé by
open market Gﬁ@?ﬁ@?QﬂS '> . .‘ ‘
Pu?e fiscal pa%zay %wva%vea %rans?efs ia ﬁhe amé?za f%ﬁaﬂeed ay the
f%ﬁatzﬁg G? &ﬁndg to t&e ﬁr?vate :ﬁftﬁrw echﬁieaizy iand Eﬁ @raa%zge} it
can ba v2ewgé as @he agn§1ﬁe§ gff@ﬁt sf é éam&st%c *reé&t exgaﬁaxaﬁ &ﬂcomp&n?;@

.by a sa%e ﬁf b@péa af &qua? magﬁztuée in the G?@ﬁ market by the cenfrai bank,



but conceptually it is of course a very elementary policy. The net effect

]

n the central bank's balance sheet is nil: the private sector experiences

el

a windfall increase in its bond holdings, and, ceteris paribus, an inc?eaﬂe

in wealth. The government’'s balance sheet shows a simuitaneous Tﬁcreace in
Aiaﬁd in L. In a fixed exchange rate regime of variety FP the Stac& of
mrévaté%yahe?d bonds ié endogenous in the shar%irun as well as‘in the long
run, but both components of the money supply are exegenaus

The last pe@wcy we examine *ﬁva?ves transfers to the public financed
by new?y\printed money and sales of bonds to the private sector such as to
:'k@ep the si%uctu?e of the pubééc debt constant, i.e. ma%ntaéning a f%xed
ratio between money and p ,r%vate3y~he}d‘b@nﬁz, This ieadﬁ t0 an increase 1in
‘ %bﬁ X;aui%xzxes of the central bank and in its hsidzngs of government bonds.
Thekéet effect on the gavernment’s halance sheet is an increase in all three
items (A, B and C}, a?thaugh if international reserves are non-zerc the
changes are not equiproportionate. For the private sector policy M/B leads
to an equiproportionate increase in holdings of money and bonds, and hence,
other things equal, to an increase in wealth. In a fixed exchange rate
éegéme @% vériety M/B domestic credit and the supply b? privatelymheéd bonds

are endogenous in the short run as well as in the long run s&bjéct to:
M/B = o - : a > 0. s A 1L0)

This ensures that the composition of wealth remains constant over time.
It is evident that the four indirect exchange rate regimes that we
consider do néi all réiy on the same mechaniéms to maintain external
eqguilibrium. Version OMO relies mainly on interest rate effecﬁs; while
?efsions DC, FP and %/B all emphasize wealth effects. Table 2 summarizes
the treatment of the four key variables (C, R, B and &) aCﬁQrdwng to ﬁhe
exchange rate reg?mea Before we examine the w&rkzﬂg of the 3nd1rect f;x

Lxchaﬁge rate regimes, one more point must be nated: in a?i fauf regzmes



policy is directed at equilibrating the balance of payments for the selected
exchange rate; with the balance of gaym@ﬁts‘éﬁ éq&%?%by%a§ at all times, and
with neither money nor éaﬂés traded internationally, trade must necessarily

be éaiameﬁg j.e.. [(1.8) always holds.

Consider now fixed exchange rate regime DC. The model consists of
equaiiaas,(?.%}‘agﬁ {1.3) = (1.8). ¥, p*, e, B and R are exogenous, and the
seven independent equations determine the equilibrium values of p, v, W, Z,
M, t and £. These values are valid in the short run as well as in the long
run, i.e. regardless of the starting position, the economy always
instantaneously moves to a stationary equilibrium with balanced trade.

The description of fixed exchange rate vegime OMO is given by (1.1} and
(1.3) = {1.9), with p, v, w, 2z, M, By C and t endogenous. For given y, p*,

e and R the economy also moves instantaneously to a stationary equilibrium.
The interest rate can be viewed as equilibrating the trade account given the
exchange rate and wealth, and the open market poiiéy must ensure that port-
- folio equilibrium obtains at this rate of interest.

- When the model operates ynder regime FP, it is g%veé by (1.1} and (1.3) -
(1.8), but, in contrast with regime DC, with B rather than with C endogenous:
long~run eéﬁii%briam a%éﬁ obtains instantaneously.

1f the exchange rate is controlled by equiproportionate changes in the
supply of money and bonds (regime M/B}s the model ?s described by (1.1},
{1.3) - {1.8) and (1.10}, in the short run as well as in the long run. These
eight independent equations determine the equilibrium values of p,r, W, Z,
M, B, C and t. Once more long-run equilibrium obtains in the short run.

We thus find that our model is of little interest for balance-of-payments
theory when it operates under any of the indirect fixed exchange rate regimes
since it predicts that the economy is always in long-run equiltibrium with
balanced trade. As we will see in the next section, the assumption of no

international capital mebility bears heavily on this property of the model .
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1.4 Flexible Exchange Rate Regime

Under flexible exchange rates the central bank does not intervene in
the foreign exchange market, and it lets the rate be determined by private
demand for and supply of foreign exchange. Mornetary policy can be assigned
to internal targets, and B, C and R are exogenous in the short run as well
as in the Tong run. The balance of payments is always in equilibrium, and
since the capital account is nonexistent, trade must be balanced at all times.
The model is given by (1.1} and (1.3) - (1.8), with p, ryo w, z, M, t and e
endogenous. For given B, C, R, y‘and p* it is clear that equilibrium is
stationary; hence in this model and under flexible exchange rates the economy
" is always in long-run equilibrium, a proposition of Vittle interest for

balance-of-payments theory.
1.5 '?he'DuaEéiy between Fixed and Flexible Exchange Rates

Of the six exchange rate regimes exawined here, only one - the gold
standard - is capable of conferring some interest to the model of subsection
1.1, This reveals the asymmetry that exists between the gold standard and &
flexible exchange rate regime. Starting from a tong-run equilibrium position,
a real shock (e.g. a change in income} or a monetary shock (e.g. a change in
foreign prices) would be accommodated instantaneously under a flexible excnange
rate, but would generally throw the economy out of tong-run equilibrium under

the gold standard with the subsequent adjustment process §éssib}y exténding
over a considerable amount of time. -

What is the dual of a flexible exchange rate regime? As indicated in
the introduction, by dual exchange rate regimes we mean a pair of regimes for
which all real variables in the model react in identical fashion to real and
mﬁnetahy shocks. It is clear from our earlier results that if a dual to the
flexible exchange rate case exists among the regimes we have examined, it

must be one of thz indirect fixed exchange rate regimes. Consider the flexible



exchange rate case: the mode] of eguations {1.1) - {1.8) can be reduced to:
(R + C}/(ep*) = &[y, r. (R +C + B)/(ep*)] , (1.11)
¥y - z[y, v, (R +C + B)Y/{ep*)] = {(1.123

Inspection. of (1.11) - {1.12) reveals that an equiproportionate increase in
the supply of money (R+ () and bonds (B} leads to an increase in the exchange
_rate {a devaluation) in the same proporticns, and leaves the values of all
real Va?i%b%es {z, r, w) unchanged. The model is neutral to the monetary
shock just described. It can easily be seen from (1.11) - (1.12) that an

increase in foreign prices is neutral as well, but this is not true for other
10

monetary or real shocks. Of interest is an exogenous change in real inc
It can easily be sﬁgwa that ap increase in y does not éﬁ?y lead to an
appreciation of t&e exchange rate and %Q a fall in domestic prices, but aiso
to an iﬁg?ease’%g wealth, absorption, and the rate of @ﬁi@?ést,é}

Consider now the indirect fixed exchange rate regimes, and examine ihe
effect of a devaluation (an increase in e}. It is apparent from {3.??) -
(1.12) that this shock does generally have real effects (e.g. the interest
rate ehanges}iéggéasg the money supply and the sﬁag&‘af priyate§y~he§d bonds
are increased in the same proportions as the exchange yat Thus in this
,@QdeékdayéEmatie@ségrﬁ non-negtral under all fixed excﬁangg rate regimes
except regime M/B. Another monetary shock that we may consider is a ahang&
in foreign prices. This sh % was found neutral under f%axab?e exchange
rates; it is visible from {1.11) - (1.172) that a change in p* is neutral
under f%xéé exchange ra-es only if it is offsel by an eguiproportionate
variation ‘in the supply of money and bonds. If the exchange rate regime is
of variety GS or OMO, weelth necessarily decreases as a result of a rise in
p*, and {1.11)Y%indicates vhat for unchanged interest and wealth, an expansion
of domestic credit (supply of bonds) necessarily leads to excess supply

{demand) in the money market. Alternatively we may examine a real shock,
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e.g. an increase in income; it is clear that the appreciation of the exchange
rate that we detected in the flexible exchange rate regime case can be
avoided by appropriate increases in B and/or C. In addition, 1f the supply
of money and the supply of bonds are increased in the same proportions as

1/e would have, both the real money supply and real wealth take the same
values as in the flexible exchaﬂgé rate case and hence the rate of interest
must be the same as well.

Looking at equations (1.11) - (1.12), we can observe that the model
always yields the same equilibrium values for all real variables, whether e
is left endogeﬁaas with C and B constant, or whether e is fixed with C and
B endogenous subject to (1.10). The discussion in this géctianvhas shown

| that in this model the dual of a flexible exchange rate regime is a regime
where the exchange rate is fixed through equiproportionate variations in
the supply of money and bonds, without official interventions in the foreign
exchangé market. We have found, however, that our model is unable to explain
short-run balance-of-trade disequilibria in all but one exchange rate
regime; hence it is of limited interest for balance-of-payments theory. This
restrictive feature of the model has actually been asefu¥ by exposing more
forcefully the asymmetry between the gold standard and the flexible exchange

12 This is done in the next section

rate regimes, but it must now be relaxed.
where we verify that our results also hold when we allow for international

capital mobility.

2_Fixed and Flexible Exchance Rates under Perfect Capital Mobi

We have seen that the model of section 1 gives a meaningful representation
of the balance of payments when it operates under a gold standard or similar
regime? but that it is devoid of interest under flexible or indirectly fixed
exchange rates. HWhere does this asymmetry stem from? = The weakness of the

model of section 1 results from the necessity for trade to be balanced at all
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times if official interventions in the foreign exchange market are ruled out:
since neither money nor bonds are traded internationally there is no way i
finance a trade disequilibrium. The home country and the rest of the world
are then little more than a pair of closed economies. In order to get a
meaningful model of the balance of payments, and to be able to explain short-
run trade deficits or surpluses, it is ﬁecessary to allow for transfers of
wealth from one region tﬂvthe other. Such a possibility does not exiét
under flexible exchange rates or under any Qf ﬁhe éﬂéirecé fixeé‘exchange
rate regimes if asset markets are segregated, but it ﬁiwayé exfétsiié a gold
standard-like regime: official inte?veﬁtiaas in the foreign exchange market
in effect allow residents of one country to trade money for commodities with
residents abroad. To grsvéde for such a wealth tyanafg? mechanism under all
exchange rate regimes one should allow for éntern&ﬁ?aéa? aéaétai‘mﬁbélity.

We continue to assume that domestic money and ﬁsmestic bonds arekhe¥d'&y
domestic residents only, but we now allow dgmesti¢ residents to ha?d‘f@reégﬂ
bonds as well. We assume that foreign bonds can be freely traded, and that
the home country is sufficiently small for the foreign interest rate fo be

considered excgenﬁusﬁgg

The model of equations (1.1) - {1.7) needs some modifications associateu

with the addition of the extra asset. We now have:

Mip = 4y, r, ™, W) by 2 0, 2, <05 By < 0,0 <ig, < 1 (2.1}
B/p = k{¥, r. r*, w) k. >0, 0< k, < 1 (2.2}
¥/ = LEI e T . Hon » 23
eB*/p = k* (¥, r, ™, W) KF gy gy’ kr ﬁr kr’ {2.3]

. . e H . *:. - - {'\

kgﬁ == R~ Ky > 0, ik T8, k, > 0

W= (M+B + eB¥)/p | (2.4
M=R+LC : (2.5%
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z = z(y, s ¥*, W) 0<z, <1, 2,<0,24<0,2, >0 (2.6
t=¢ -z (2.7
p = ep* (2.8)

B* is the 3t0§k of foreign bonds in the hands of (private) domestic residents,
r* is tﬁe fa?eign.ra%e of iﬁterestgbaﬂé k*{gé'%s the domestic demand for
_fareign bonds. {2;3} seﬁs'the domestic demand for foreign bonds equal to the
ava%?ab?é SﬁOCk“fﬁﬁﬁigﬁ baﬂdg are counted in wealth (eq. 2.4Y, and the foreign
k%nﬁerest rate is included in the ab%ﬁF§t7ﬂﬁ and asset demand functions. We
assume in (2. T} that domestic aﬂd foreign bonds are substitutes for money.
) Eg additian5 it 53 reasqnab?e to assume kﬁﬁ and k; positive; ‘the other
%egtrictiéns in (2.3) a%ebimp?%ed by the balance sheet identity: ‘One of the
assét market eqai?%érium cgndiﬁiéms is again redundant; wé may choose to
GmTE !2 3) far instance. T

The model is of znter&st‘gf its owh r%ghf, and it can be used to obtain
short run and iang run camparﬁt@ve stﬁfzcs results for a large variety of
shocks. Ne Ezmzt our atféﬁt10m$ haw&ver, to the working of the model under
, ,aiternative exahange rate regimes. In a gold standard-like regime, equations
| (2.1} - (2.2) and (2.4) ~ (2.8) give the short-run configuration of the
model. y, p*, r* and e are of ﬁééése exogenous; B is exogenous as well, but
it is no longer true that R must %& constant in the sﬁert run under perfect
capital mobility, it is at all times possible for ﬁgmestic recideﬁtg to sell
{(buy) foreign bonds abkﬁads and @b%ige the central bank to intervene in the
foreign exchange market and to supply (absorb) domestic currency in the
desired amounts. This is a case of asset substitution whéch;kwe assume, can
take place instantaneously. Bgtéfﬁ and B* are therefore eﬂdogeﬁaﬁg subject

to the restriction:

R + eB* = R, + eB¥ ) | (2.9)



where the subscripts indicate initial values. The eight independent equations

(2.1} = (2.2) and (2.4} - (2.9) determine the short-run values of all

endogenous variables (p, r, w, z, M, R, B* and t). Starting from an arbitrary

position trade will generally not be balanced, leading to an accumulation or

a decumulation of wealth over time. In the long run (2.9) need not hold, but

trade must be balanced instead (eg. 1.8). The long-run equilibrium values

of all variables can therefore be calculated directly from (2.1) - (2.2),

(2.4) ~ (2.8) and (1.8). HWe have again a meaningful model of the balance

of payments where ?Qng-ran‘eqai?ﬁhrium need not obtain instantaneously,

wealth being fixed in the short run. Note that this model is somewhat more

interesting than the model of section 1 (version GS) since it allows for

- instantaneous portfolio shifts, i.e. changes in portfolio composition that

do not require an act of saving. The model (2.1) - {2;8} is also able fo

draw the distinction between the balance of trade and the balance of payments:

the capital account is given by the variation in the stock of domestically-

held bonds from one period to the @the?.zé
We now turn to the four indirect fixed exchange rate regimes. Consider

regime DC. p*, r*, y, e, B and R are exogenous in the short run as well as

in the Tong run. C is endogenous at all times, but because foreign bonds are

the only asset which is traded internationally B* is fixed in the short run:

it can only vary over time as the counterpart of a balance-of-payments

disequitibrium. Equations (2.1} - (2.2)-and {2.4) ~ {2.8) determine the

short-run values of all endogenous variables (p. r, w, z, M, C and t). There

is no need for trade to be balanced in the short run, but Tong-run equilibrium

requires (1.8}, and B* must be treated as endogenous. Since the balance

of paymenis- is necessarily nil at all times {in the absence of official

%ntervé&tiaﬁs in the foreign exchange market) the capital account is equal

to minus the balance of tradel
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If the fixed parity is enforced through open market operations B* is
fixed in the short run, but B and C are endogenous subject to (1.9). The
- short-run description of the model is given by (2.1) « (2.2}, (2.4) ~ {2.8)
and (1.9) with p, v, z, w, M, B, C and t endogenous. Long-run equilibrium
is characterized by (1.8) with B* becoming ead@genaﬁs»?ﬁh}

Fixed exchange rate regime FP is symmetricéé to DC: all that is needed
is to interchange money and bonds.  We find again that trade need not be
- balanced in the short run..
Consider next the case where the fixed parity is maintained through

equiproportionate changes in the supply of money and bonds {operating mode

M/B). (2.1) - (2.2), (2.4) - (2.8) must be completed by addition of (1.10).

4+ These eight eguations determine the short-run equilibrium values of p, r,

w, z, M, B, C.and t. B*, which is fixed in the short-rﬂny becomes endogenous
in the long run, and {1.8) then closes the model.

.. We finally examine the working of a flexible exchange rate regime. vy,
p*¥, r*, R, B and C are exogenous. In the short run B* is exeg&nﬁuﬁ as well,
and (2.1} ~ (2.2} .and (2.4} - (2.8} serve to determine the short-run
equilibrium valtues of p, vy W, z, M, e and t. In the long run B¥ is -endogenous.
but (1.8) once more applies. The treatment, in the short run-and in:the
Tong run, of the key variables for all six exchange rate regimes 15 summarizec
in table 3.

For all exchange rate regimes examined here the model of this section
gives a meaningful representation of the balance of payments in the-sense thas
it does not pequire long-run equilibrium to obtain at all times. Instead the
balance of trade (and the capital account) may remain out of eguilibrium for
some time thus adding a dynamic dimension to the model. While this is true
for all six exchange rate regimes, there subsists an asymmetry between the

gold standard and all other regimes, although it is not as dramatic as in the

3

case of the model of section 1. We have already noted that model (2.1) - (2.8}

H

i
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allows for instantaneous substitution between domestic assets and foreign
assets under the gold standard; this possibility does not exist under the

1 . .
'8 nder flexible exchange rates, or in

alternative exchange rate regimes.
any of the indirect fixed exchange rate regimes, holdings of foreign bonds
can only vary over time as the result of an act of saving (or dissaving).
The asymmetry again stems from the fact that under a gold standard-like
regime money can effeciive?g be transferred f?ém residents of one country
to residents of the other aﬁuﬁtryg1? Under the gold standard, the official
intervention mechanism thus equips model (2.1) - (Z2.8) with a second
international asset. In order to account for the possibility of international
asset substitution under all exchange rate regimes one would have to allow
" for at least one additional asset, but even then the gold standard wou'ld
generalily retaiﬁ its distinctive feature by providing for one extra avenue
for interpational transfers of wealth. This discussion reveals that if
there is a dual of the flexible exchange rate system "mong the regimes
examined here, it must again be one of the indirect fixed exchange rate
regimes.

Under flexible exchange rates the model can be collapsed into the

following three equations:

(R + C)/(eP*) = ¥, v, ¥*, (R+ C + B + eB¥}/(ep*)] (2.10)
B/{ep*) = k[¥s vy P*, (R + C+ B + eB*)/(ep*})] (2.11)
t=§ - z[y, r, 7%, (R+C+B + eB*)/{ep*)]. (2.12)

(2.10) = (2,12} can be used to determine the equilibrium values of ey, r and t
in the short run, and of e, r and B* in the long run {setting t = G}. The
values of the other endogencus variables can be obtained in an obvious way
from the remaining equations of the model. From (2.10) - (2.12) it can

casily be seen that starting from an arbitrary equiTibrium position (short-run



or long-run) an equiproportionate change in the supply of money {(R+C) and
the stock of privately-held bonds {B) has no effect on any of the endogenous
real variables (r, t or B} if offset by an eguiproportionate change in the
exchange réﬁe; the shock just described is neutral under flexible exchange
rates, S%mé?&riyﬁ a change in the foreign exchange parity leaves any
&qui?ihriﬁm'undistgrbed if it is accompanied by an equiproportionate change
in the supply Qf money and bonds. ' This finding again peints out at the
duality between a flexible exchange rate system and a fixed exchange rate
regime of type M/B. Any shock, whether real or monetary, even if it does
have real effects, will lead to the same short-run and long-run e@éi?ibrium
values for all real magnitudes, whether the exchange rate is Teft free %o
vary, or whether it ié held constant with the supply of money and the stock
of privately-held domestic bonds maintained in fixed proportions,

We should emphasize that we have established the asymmetry between a
gold standard-like regime and a flexible exchange rate system without assuming

rigidities of any sort. IF prices are inflexible, it is well known that fixed
18

and flexible exchange rate regimes yield asymmetrical results. It is clear
aiso that price flexibility is essential in establishing the duality between
a flexible exchange rate system and a fixed exchange rate regime of the M/B
variety.

Models that treat the monay supply as endogenous under Fixed exchange
rates often describe a regime of the DO ar M/B variety rather than a system

¥ ’g 4 * - ¥ oy
such as the gold sﬁaﬂdaré«‘g This is because under a gold standard the

money supply is either fixed in the short run (in the absence of internation
capital mobility), or endogenous but subject to a constraint such as {2.9)

nstructive to examine Mundell's

o

(under perfect capital mobility). It is
{1964} model in this respect. Mundell's model is somewhat more complicated
than ours because it describes the home economy as well as the rest of the

world, but this need not concern us. Other distinguishing features of Mundell's



model are that home and foreign commodities are not perfect substitutes for
each other, that output is endogenous, and that prices are assumed constant.
Mundell does not consider domestic bonds; heaée no distinction can be made
between Tixed regimes DC ané/%/ﬁ. In addition, wealth is not included in
the demand for money and the absorption functions; this implies that for
given iﬁteyesﬁ and income dsm&stfc residents are willing to hold any amount
of foreign bonds, and hence it makes no difference, as far as the equilibrium
of the model is sanée?ned, whether or not variations in the stock of money
are accompanied by changes in the supply of foreign bonds: it is therefore
not possible to distinguish regime DC_from regime gs‘za- A consequence of
the exclusion of wealth from the analysis is that the model lacks any kind
of internal dynamics; any short-run equilibrium perpetuates itself, i.e. the
economy moves instantaneously into a "pseudo long-run équi$ibriam“, a
stationary equilibrium where balanced trade would be fortuitous. MWhile the
fixed exchange rate regime of Mundell's model can be interpreted as of either
the GS or the DC type, duality with the flexible exchange rate regime does

not obtain because of the assumption of price rigidity.

3 Concluding Remarks

Using two simple models we have ési&b}ishﬁd‘the fundamental asymmetﬁy
that exists between a gold Séaaéarﬁ~§i%e regime and 3 flexible exchange rate
system. The agymmetry exists even in the absence of rig%dftées‘af:ahy sort.
The official intervention mechanism allows éﬁkeffecf for the éntérnati&ma%
transfer of money; this possibility is inherent to the gold standard system,
but it might not exist in an alternative regime. As a conseguence a trade

disequilibrium can always be financed in a gold standard-like regime, even

if capital is immobile internationally. Under flexible exchange rates, howe
by g

some form of international capital mobitity is a necessary condition for the

existence of short-run trade disequilibria.
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The dual of a flexible egchang@ rate system is a fixed exchange rate
regime where the périty is maintained %h%@ugh equiproportionate ahéhges in
all components of wealth which are denominated in domestic currency (money
and bonds hére). These changés are assumed to take the form o?kénce and
for all transfers and taxes. Variations in net gbverﬁmeét‘exgéééiﬁures on
goods and services have not been' considered here, but they would of course
be of interest as well. It would be necessary, however, to take the
corresponding once for all shifts in the absorption function into account.
1t can easily be seen that an equiprcporf%gﬂate increase in the supply of
money and bonds used to finance once for all géverﬂméhﬁ purchases of
‘commodities rather than ﬁransfe%ﬁ would generally have real short-run effects.
“He have caﬁgi&ered four types of %ndérect’?ixed exchange rate‘r&g%mes*
In a deterministic world with perfect information it %s‘iﬂdeedkpasaibie to
fix the exchange rate through policies such as the ones exami ned
here, It is clear though, that such pr&c%séaﬂ'might not be achieved in
reality, just as most other macroeconomic Ghjétiives are usually not exactly
" met. Expectations could probably be usefully built into the'ana%ysiﬁg since
they might have a stabilizing effect if the exéhange rate policy is announced.
It might be appraprﬁaﬁeﬁ however, to refer to the four indirect exchange rale
regimes as regimes as managed float rather than as rigidly fixed exchange
rate systems. To this one might add that there are few exampies of rigidiy
fixed:éxchénge rates, even in gold standard-like regimes where the price of
féreignAexthange is typ%ca}iy allowed to fluctuate within a narrow band set

by the official intervention points.
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FOOTNOTES

I wish to thank, without implicating, E. Kiernan, G. Mills and

A.J. Phipps for a number of useful commentis on an eariier draft
of Lhz@ Qaﬁﬁ?

See Mundell {%?6 } and Bilson (1978} for example.

This appiies to Bilson Eﬁfaﬁ for insiance.

Dornbusch's {1973) model is a good example.

“Alternatively one could consider perpetuities with price 1/r. This

would allow for the effect of changes in interest on wealth {the
Metzler effect); this, however, would necessitate allowance for
central bank capital gains or losses.

Interest payments by the government to the central bank may be
ignored if one assumes that the profits of the central bank are
transferred to the government.

See Foley (1975} and Kohli {1980).
The "balance sheet identity"; see Foley (1975).
See Johnson (1972) for instance.

This process is similar to the "helicopter” mechanism of monetary
creation; the operation is assumed reversible. It is a matter of
semantics whether this g&iiﬂy ought to be considered as pure monetary
policy, or as a combination of fiscal and monetary policy.

Our condition for neutrality is analogous to Patinkin's condition (1965,
p.445 for instancel.

A wealth elasticity of the demand for money around unity is assumed here.

Note, however, that this model is somewhat more general than other
models found in the literature; see Dornbusch (1973} for example.

The financial part of this model is similar to Genberg and Kierzkowski
(1976). For simplicity we ignore the effect of international interest
payments; alternatively we could assume that the additional asset [B¥*)
is foreign money with a zero return. The assumption that domestic
assets are not traded internationally is a convenient one for it
enables us to omit the rest of the world from our model; although this
assumption does result in asymmetrical treatment of the home economy
and of the rest of the world, it is probably a reasonable hypothesis
for a small open economy whose currency is 1ittle used in international
transactions.

In general we may expect a balance-of-trade deficit to be accompanied
by an outifow of capital as well as by a balance-of-payments deficit:
this follows from the assumption that £ , k and k* are all positive,
but less than one. wew v
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We could also examine the case of open market operations in foreign
<

bonds. Except for the central bank's balance sheet this case is
similar to the cold standard regime.

Note, however, that under regime OM0O domestic asset substitution is
generally possible.

m«é-)
L]
-
[4+]
2]
pon
)
f
-3
e
B
jos:]
(9]
h
o
i
oot &
[
ke
1]
%v--%v
Lo
5]
%]
o)
i
43
[
—r
i
1]
~
ﬁ«
-
53]
e
[
ek
[N
(73]
o
1Y)
&
ke
n
132
b
o
o=
[
5
~
j

See Mundell (1963) for instance.
See Bilson (1978) for example.
Private wealth would differ according to the regime, but this does

not bear on the equilibrium values of the other variables in the
model .
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Accounting Framework

(No International Capital Mobility)

Private Sector Central Bank Government
Mo R B
§ W i M A
B . i c | C
; i A
"M = stock of money

B = stock of privately held bonds
W = nominal private wealth
R = international reserves

= domestic credit

#

A = negative government worth

Hote: assets are entered on the left hand side, lisbilities on the right

hand side

£

()



TABLE 2

Treatment of Key Variables for Alternative Exchangg Rate Regimes

{No International Capital Mobility)

Regime e R C
Flexible N X X
Gold Standard (GS) X 1w X
Domestic Credit (bcy X X N
Open Market Operations (0M0) X X N
Pure Fiscal Policy (FP) X X X
Fixed Public Debt Structure (M/B) X X N

e = exchange rate
- R = international reserves
C = domestic credit

8 = stock of privately-held bonds

N = endogenous treatment

X = exogenous treatment

Notes: 1. 4in the short run only
2. subject to B+ ¢ = A

3. subject to M/B = o



TABLE 3

Short-run and Long-run Treatment of Key Variables

for Alternative Exchange Rate Regimes

(Perfect‘Iﬁéernatfaﬂal €§pita}'M§bi¥ity}

Regime . e e
Flexible N/N
_Gold Standard (65) XX
Domestic Credit (D) . . XX
Open Market ﬁ§é&a£fbh§ (oMO) X/%
Pure Fiscal Policy (FP) y XX
Fixed PubTic Debt Structure (M/B) X/X

The table indicates shért»?ﬁﬁliang~ru3 treatment

e = exchange rate

R = international reserves

£ = domestic credit

B = stock of privately-held bonds

B* = stock of foreign bonds held by domestic residents

N

i

endogenous treatment

#

X = exogenous treatment

Notes: 1. subject to R + eB* = R, + eB}

2. subject to B+ C =A
3. subject to M/B = o

XX

NN

XX

XX

Xf¥

X/X

/X

X%
/N
NN

t“»f K
N/N

x/X
X

L

N 2

N/N

VY
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