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ABSTRACT

The essenee:of the monetary approach to the‘balence of paymenﬁs is
identifiedsrwith the stock-flow dynamics that arise from phases of
private ‘sector stock adjustment towards:'a desired long - run
relationship'between assets and expenditures; This stock adijustment
,behaviour ‘provides the link between monetary and expenditure based
analyses of the open economy and demonstratee the consistency of the

' monetary approach with a model built around e Keynsian (aggregate
demand-aggregate shpply) structure. The model's dynamics follow from
~a wealth effect on expenditure and sticky weges, and drive the
economy towerds an equilibrium with a permanent balance of paymehts
deficit foilowing certain strucﬁural chaﬁges. ). flexible wage
yersion de the model is used to provide an analysis of balance of
payments c:ises within a monetary approach framework. ’The ongeing
reserve lbss inevitably cellapses the fixed rate regime,
‘preeipitated by a speculative attack on reserves. The attack must
link the stock-flow dynamics of the fixed regime with the current
aceount—porffplio balance dynamics of the post-collapse regime at a
given level 6f ‘wealth. These dynamics prohibit an analytical
solution for the level of wealth that satisfies this condition, and
_therefore for the time at which the collapse occurs. Simulating both
-flexible' ahd sticky wage versions of the model provides a solution
for the critical level of wealth that links the regimes, and thus

for the collapse time.



INTRODUCTION

The aim of this thesis is to examine the links between the monetary
approach to the balance of payments, economic structure and

speculative attacksf

It emphasisééjthat the monetary approach to the balance of payments
is primarily concerned with private sector stock adjustment and does
not imply commitment to a specific characteriéation of a structural
model, nor‘does it require explicit analysis of the money market.
These point$ are demonstréted'by undertaking a’monetary analysis of
a Keynsian model that fully complies with the monetary approach in
the short run, the process of dynamic adjustment and in the long

run.

This model;‘is then used to extend Krugman's (1979) analysis of
balance of payments crises which inevitably cause the collapse of a
fixed exchange rate regime in a speculative attack. The collapse can
result from either an exogenously imposed policy of credit
expansion, or, when the government's budget deficit is endogenous,
from changes in economic structure. It is _demonstrated that the
stock adjustment process of the monetary approach both prevents a |
self-righting balance of payments mechanism in these circumstances
but also préciudeé an analytical solution for the time at which the
inevitable q&llapse will occur. Finally the thesis demonstrates how
simulation techniques can be used to solve for the timing of

collapse within a monetary approach model.



1. The Monetary Approach. Economic Strucguge‘and Stock-Flow Dynamics

It is important to establish what is, and whét is not, essential to
the monetaff apﬁroach to the balance of - bayments. It is not
necessary tﬁét a monetary approach entail either a particular model
structure | (i.e.: that associated with monetarism) or the
"fundamental equation" which expresses the balance of payments via -
the balance sheet identity. It is also rather misleading to suggest
that the moﬁetary approach proposes the balance of payments to be
"an essentially monetary phenomenon" as Frenkel and Johnson (1976)

declare in their opening sentence.

What is essehtial to the monetary approach is the the way it relates
the balance - of payments to the issues of private sector stock
adjustment and expenditure decisions. In an open economy in which
money is the‘only asset and acts as a medium of exchange and store
of value, the decision by the private sector to spend less than the
flow of income it receives is the corollary of the decision to
accumulate mdney. In an open economy, a balance of payments surplus
provides bhe source of accumulation.v vHowever, indefinite
accumulation - or decumulation cannot be a feature of a stock-flow
equilibrium. - The essential insight of the monetary approach to the
balance of payments is to insist that the disequilibrium represented
by private éector net acquisition of assets mﬁst be recognised an an
adjustment phase to stock equilibrium, entailing intrinsic stock;

flow dynamics. Johnson (1976) writes:



» Deficits and surpluses repreSent phases. of
stock adjustment in the money market and not
equilibrium flows and should not be  treated in an
analytical framework that treats them as an
equilibrium phenomenon.

Johnson, p.153.

It is true that some Keynsian accounts of the open economy (notably
the Mundell-Fleming model), by concentrating>on the determination of
trade flows as derived from goods market equilibrium, ignored these
intrinsic dynamics. However, it is also true fhat the "fundamental
equation" of the monetary approach is based only on a flow
equilibrium, albeit in the money rather thaﬁ goods market. Thus it
too has no more intrinsic validity than an expenditure based
approach without the recognition that the flow demand for money
(i.e.: net'acquisition of assets by the private sector) is similarly
derived ffom stock adjustment. Furthermore this "fundamental
equation" 1is neither necessary nor sufficient to determine the

balance of payments, as noted by Montiel (1985):

The "fundamental equation" of the monetary
approach expresses the balance of payments as the
difference between the demand for money, which is a
function of a few key macroeconomic variables, and the
flow supply of credit, which is under the control of
the authorities. Because the derivation of this
equation relies only on a balance sheet identity and
the assumption of flow equilibrium in the money
market, this equation does not in itself constitute a
model  of the balance of payments ... it is not
neceSsary for a well specified, internally consistent



model  of an open economy to contain the "fundamental
equation" of the monetary approach. '
Montiel, p.179.

Whether choosing to adopt a monetary or expenditure focus,
a $tructural model must be appended to> determine the ‘"key
macroeconomic variables" that explain goods or monetary flows. No
analytical"efror is involved in highlighting either goods or
monetary flo&s: the error arises only if either approach is divorced

from the issue of stock equilibrium.

Thus the monetary approach to the balance of payments is an
essentiallyvdynamic concept, and from the earliest analytical models
in the monetary approach tradition developed‘at the I.M.F. (Polak
(1957), Prais (1961)) the driving force behind these dynamics has
been associated with the stock adjustment behaviour of the private
sector. Thié'stock adjustment behaviour posits that when the desired
stock of money exceeds the actual stock, private sector expenditure
will fall ‘short of income, with net savings'Being devoted to the
accumulation - of money, thereby graduallfv reducing the stock
disequilibrium. This behaviour, which hasv become known as the
"hoarding fuhctiﬁn", is central to the monetary apprﬁach to the
balance of payments. It may be captured either by an expenditure
approach, .working through goods market equilibrium, and
incorporatihg a wealth effect on expenditure, or through an approach
that works.through flow monetary équilibrium and relates the flow
demand‘ for':money to excess stock demand. Hence the hoarding

function, by integrating the monetary sector with the process of
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income detefmination, provides the means of relating the monetary
approach to the balance of payments with any specification of
economic stfucture. In chapter two of the thesis this point is
illustrated} by undertaking a monetary analysis of a Keynsian open
economy model, which is shown to be fully consistent with a monetary
focused approach in the short run, the dynamic adjustment process
and the lpng run. The emphasis is on how the hoarding function
proVides a precise link between the different approaches; its role

having been implicit in other syntheses.

The hoardihé function further draws attentiéﬁ to another crucial
aspect of the monetary approach: that it is private sector deficits
and surpluses, rather than balance of payments deficits and
surpluses, fhat represent phases of stock adjustment. It is the
behaviour of the private sector, and not therbalance of péyments,
that exhibits a self-righting mechanism. During adjustment, assets
acquired by the private sector can represent claims on government as
well as foreigners., The private sector can sustain a stock
equilibrium ;in which the rate of domestic credit expansion from a
public sector deficit offsets the rate of reserve loss from an
overseas septor deficit. When the government's deficit 1is
endogenously ~determined, with tax revenue linked to the level of
economic activity, certain structural changes mean the intrinsic
dynamics of the monetary approach necessarilykdrive the economy to a
stock-flow ‘equilibrium with a balance of payments deficit. This
rélationship between private sector stock-flow dynamics, endogenous

budget deficits and economic structure features heavily throughout
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chapters two, three and four of the thesis;

When a fixed exchange rate system involves fhe gradual decline of
reserves, a balance of payments crisis develbps. At some point in
time, beforé the gradual depletion of reserves would have exhausted
them, remaiﬁing reserves are eliminated in a speculative attack,

forcing a sWitch'to a floating exchange rate system.

2. The Monetary Approach and Speculative Attacks

Henderson and Salant (1978) demonstrated that when a reserve stock
of goods is used to stabilise the price of that good, that stock is
vulnerable to a speculative attack. Krugman (1979) applied this to
the case whefe a government uses its stock of foreign exchange to
peg the price of foreign exchange (i.e: thev exchange rate). 1R
balance of ‘payments deficit creates demand for foreign exchange;
when the gdvernment exhausts its reserve stock, this ~demand for
foreign exchange will cause its price tQ. start rising. Under
rational expéctations the anticipation of this creates an incentive
to acquire :foreign exchange before the governments stock is
exhausted byAlaunching a speculative attack. In order that arbitrary
windfall profits be avoided, the attack must éause no change in the

price of foreign exchange at the time it is launched.

Krugman's model deployed the simplest monetary approach structure,

with éxogenous output and continuous purchasing power parity - the

S)



balance offpayments deficit is determined solely by the excess of
absorption over income, or of the actual over the desired stock of
wealth. In chapter three the model is extended in a novel way by
incorporating a rolevfor relative prices in substitution between
domestic and foreién goods, and in the determination of output via
the labour market. The analysis is further extended by introducing
an endogen@us budgetvdeficit to examine the balahce of payments
crises that emerge as a consequence of structural changes as well as

from a policy of exogenously imposed credit expansion.

The speculafive attack condition of no exchaﬁge rate jump is used to
link the process of regime collapse with the post attack floating
regime; howéver, the analysis does not incorporate a solution for
the time at which the fixed rate regime must collapse. This issue
was first addressed by Flood and Garber (1984). Their method of

solution is as follows:

The céntral’problem in finding the collapse time 1lies
in cbhnecting the fixed rate regime to the post-
collapse floating regime. As our strategy we first
determine the floating exchange rate conditional on a
collapse at an arbitrary time z, referring to it as
the - "shadow floating exchange rate". Next we
investigate the transition from fixed rates to the
post-collapse flexible-rate system. ... Since agents
foreSee the collapse, predictable exchange-rate jumps
at time z are precluded. ... We use this condition to
determine the timing of the attack and the extent of
government reserve holdings at the time of attack.
Flood and Garber, p.3.



However, fhé usefulness of the "shadow fléating exchange rate"
concept in';Flood and Garber's method derives from a crucial
simplification in their model - the absence of a stock adijustment
proéess (their model is thus effectively a flexible price version of
the Dornbusch (1976) model). At all points. in time equilibrium
between the desiréd stock demand for money a@d the stock of money
available to be held is maintained. Given the exogenous conditions
that determine the desired stock of real balances the actual stock
must be constantly preserved at this level. A policy of credit
expansion d&es not alter the desired stock of real balances; the
actual. stock 1is kept constant by an equal and offsetting .rate of
reservé los$- and depreciation under fixed and - floating rates
respectively. Whenever the floating regime starts the economy
instantaneously Jjumps from one steady state to another. The
opportunity‘lcost of holding money instantaneously rises by steady
state depreciation, and the desired stock éf'money falls by this
amount aajusted for the elasticity of demand for money with respect
to depreciation. This provides the level of reserves that must be
attacked to. reduce the money supply by an edual amount and thus
preserve mohetary equilibrium without requiring a Jjump in the
exchange rate. (This steady state switch property is also exploited
to determine collapse times in models of balance of payments ctises
within a general equilibrium intertemporal optimisation framework,
instigated by Calv6 (1987)). Thus the corollary of reserves hitting
this critical level is that the shadow floating exchange rate hits
the fixed_éarity. The Flood and Garber model is thus able to focus

exclusively on asset market equilibrium, and the time path for the
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shadow floating exchange rate 1is entirely determined by the

(exogenous) time path for domestic credit.

However, a model which excludes analysis of stock-flow interactions
does not fall within the monetary approachvtradition - but when
monetary approach dynamics are introduced, - the shadow floating
exchange réfe is no longer an analytically tractable tool for
determining the timing of a speculative attack. This is because in a
monetary approach model, as wealth gradually adjusts to its stock
equilibrium ;evel, the dynamics of the exchange rate are driven by
the endogen§us development of the current account over time as well
as by the requirements of asset market equilibrium ét all points 1in
time. A non zero current account thus represents a process of two
forms of adjustment. Firstly, from the Hbarding function, the
private seétor adjusts its stock of wealth fq its long run desired
level throuéh the current account. Secondly,rfrom portfolio theory,
capital fldws (which, absent government intervention, must offset
the current account) represent the stock re-allocation of portfolios
to their ‘désired long run composition. The exchange rate must
reflect not only the contemporary portfolio cbmposition but also the
expected time path of net foreign asset hoidings (as determined by

the currentvaccount). Rodriguez (1980) writes:

- Introducing the time dimension, and - therefore stock
and flow markets, raises the possibility that some
pricés may be determined exclusively by one set of
market equilibrium conditions (stock) which are

independent from the rest of the bsystem. Under



rational expectations, however, expectations about
futufe asset prices are crucial elements in the
market clearing process and are bound to depend on
expected future developments in flow markets; the
total independence of stock and flow markets is
therefore not generally possible. To put it in simpler
terms, a full equilibrium, portfolio balance model of
exchange rate determination under rational
expeetétions will yield an equilibrium exchange rate
determined jointly by stock equilibrium and expected
developments in flow markets.

Rodriguez, p.1151.

Thus, in a"monetary approach analysie, linking the fixed and
floating regimes by the condition of no exchange rate Jjump, and
thereby determining the time of collapse, is a matter of much
greater complexity. The shadow floating exchange rate is contingent
not only on:how the entire model structure determines the ‘portfolio
balance-current account interaction following a collapse at some
time 2z, but also on the initial post-collapse valuesb for domestic
and foreign asset stocks entailed by attacking remaining reserves at
time 2. These values, inherited from the fixed regime, themselves
depend on how the model structure and stock-flow dynamics determine
the gradual decline of reserves and evolution of wealth in the fixed
regime. The exect point in time at which the‘dynamics of the fixed
regime implies that attacking the remaining stock of reserves
satisfies the adjustment dynamics of the floating regime without
requiring e Jump in the exchange rate is discovered by an iterative
- procedure used in the simulation of monetary approach models

conducted infchapter four.
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3, Outline of the Thesis

This section presents a brief summary of the contents and results of
the thesis.'A_more detailed explanation of the relationship between
this study "and the existing literature is provided in the

introduction to individual chapters.

Chapter one'presents an overview of the analyfical literature on the
monetary approach to the balance of payments ﬁnder fixed and
floating exchange rates, and also of a Flood and Garber style model
of a speculétive attack. It divides into three sections. The first
reviews the operation of the monetary approach under fixed rates,
the framewofk in which the theory was 6rigina11y developed,‘
concentrating on ﬁhe stock-flow dynamics imposed by private sector
stock adjustment. The central role of the hoarding function as a
link between‘monetary and real sectors, as featured in the earliest
analytical mbdels of monetary approach dynamiés (as developed at the
I.M.F. and by Robert Mundell) is stressed. The section concludes by
demonstrating that this stock adjustment behaviour also reconciles
the Keynsian and monetary approach expressions for short run balance
of payments outcomes. The second section examines this stock
adjustment fbehaviour under floating exchahge rates and in the
presence of rational expectations . It emphasises that a monetary
approach model must include the dynamics imposed by current accouht '
imbalances which reflect private sector stock adjustment. Thus the
models reviewed are those in the portfolio balance-current account

tradition developed by Kouri (1976). The third section presents the

11



Flood énd Garber method for determining the timing 6f a speculative
attack. It highlights the difference in the operation of their model
pre and post-collapse from the monetary apprdach models in order to
demonstrate',why the tractability of the Flood and Garber method

breaks down in the presence of the monetary approach.

Chapter two'develops a monetary analysis of a Keynsian open economy
model. It demonstrates that adopting the monetary approach to the
balance of payments does not commit one to a specific
characteriséﬁion of the economy by providing a synthesis of an
expenditure ‘énd a monetary based approach in the spirit of Montiel
(1985,1986). It particularly emphasises the hoarding function as a

link for equilibria derived from goods and from monetary flows.

The country  is assumed to be completely specialised in the
production vdf exportables and consumes both its own product and a
foreign produced good. The private sector can‘accumulate money, the
only asset, - from either a balance of payments surplus or an
(endogenousfibudget deficit. Cn the supply side the nominal wage is
pre-determined by contract, and employment is demand determined
according to the producer real wage. Wages gradually adjust to clear
any excess demand/supply for labour. In the long run the labour
market can clear at various levels of employment since the supply of
labour respénds to the consumer real wage. Any shock that alters the
domestic price level relative to the consumer price index, that is
any shock that causes a sustainable change in the real exchange

rate, will lead to a permanent change in employment and output.

12



The chapter'aivides into three sections. The first section presents
the short frun results, as derived both from an orthodox Keynsian
aggregate demand-aggregate supply framework and from a monetary
approach based around the "fundamental equation". The second section
examines the dynamics and stability of the model. The state
variables are wealth and wages; the wealth dynamics may be derived
from net private sector acquisition implied by equilibrium goods and
expenditure flows, or directly from the desired flow demand for
B money. The third sectioh solves for the stead§‘state results. These
results exhibit the propositions associated with "global monetarism"
vis-a-vis the long run neutrality of devaluation or step increase in
domestic credit. However, permanent real changes do emerge from
three structural shocks - a rise in the level of government
expenditure on home goods, a shift reduction in the demand for
exports, and a shift reduction in the supply of labour. These
structural factors ultimately determine the fate of credit expansion
and therefore, with zero private sector accumulation, of reserve
loss. On the goods focused approach, the balenCe of payments deficit
is ascribed to the budget deficit "ecrowding out" net exports at an
overvalued real exchange rate. The overvaluation is associated with
"excessive" = employment and output, but since labour market
equilibrium"end private sector balance prevail, the external deficit
exerts no defiationary pressures. On the monetary approach argument,
attainment of the desired money stock eliminates further flow demand
for money. ‘The ihcipient excess flow supply ef money from credit
expansion is‘removed by an equivalent rate of reserve loss from the

balance of payments deficit.

13



Chapter thrée presents an analysis of a speculative attack within a
monetary épproach model. Krugman's graphical method of linking the
pre and post collapse regimes is adopted} We extend Krugman's
analysis b?»étudying the collapse of the modél used in chapter two,
where that model is modified with the intr§duction of a foreign
asset (foreign currency) and by assuming that the wage

instantaneouély clears the labour market.

The first ﬁalf of chapter three deals with an exogenous budget
deficit. Thé model is studied under fixed and floating exchange
rates. Faced with the two real shocks of chapﬁer two (a reduction in
export demand and in labour supply), the economy evolves to the same
real equilibrium under either exchange rate regime, and there is no
long run aiteration in portfolio composition. The fixed regime,
which exhibits a self-righting balance of payments mechanism, will
survive given that initial reserves are sufficiently large to cover

the temporary deficit.

} However, when subject to a policy of credit expansion the fixed
regime, a 1a Khan and Lizondo (1987), evolves to an equilibrium with
higher wealth (and theréfore an appreciated real exchange rate and
higher output) and a pérmanent balance of payments deficit. The
floating regime, a la Calvo and Rodriguez (1977), returns to the
initial real equilibrium (with current account balance) but with
portfolio composition shifted towards foreign currency. The fixed
regime must C§11apse, and a speculative attack links the two regimes

via a stock transfer of domestic for foreign currency between the

14



private seétor and the government such that.the exchange rate does
not Jump wheﬁ the floating regime commences. There is fhus no change
in total real wealth on transition (so the real exchange rate
remains overvalued) and the post-collapse regime inherits the
extérnal deficit, gradually eliminated as wealth returns to its
initial level. The post-collapse dynamics reflect the "acceleration
hypothesis" pf the monetary approach under flqating rates - current
account deficits are associated with a depreciating exchange rate
(relative to trend). The section on the specﬁlétive attack concludes
by drawingt the distinction between attacks in monetary approach
models of stoék adjustment and attacks in intertemporal optimisation
models (which include solutions for the time of attack). It is
pointed out again that it is the stock adjustment dynamics of the
monetary approach which prohibit a tractable analytical solution for

the timing of a speculative attack.

The secondljhalf of‘the chapter further eﬁténds the speculative
attack literature by re-introducing the endogehous budget deficit of
chapter two. The three structural shocks analysed in chapter two are
examined (i.e.: fiscal expansion along with:reductions in export
demand and  1abour supply). The steady state of the fixed regime
involves the same stock of wealth as in chapter two and thus
associated real exchange rate and output levels that lead to a
permanent balance of payments deficit. Undervfloating exchange rates
wealth must fallvfurther since the current account must balance in
the steady state. The presence of depreciation in the floating

regime's steady state also requires a shift in portfolio composition

15



towards fdfeign assets (if the degree of curfency substitution is
sufficiently. high the exchange rate initially jumps to such an
extent that-rthe adjustment process involves a current account
surélus and accumulation of foreign currency under permanently

floating rates).

The collapse of the fixed regime is again inevitable and
precipitated by a speculative attack. The attack again involves an
initial "ovérshoot" in the portfolio switch towards foreign currency
since the vievel of wealth at the time of transition implies the
floating regime inherits an external deficit, and therefore

involves subsequent reductions in foreign currency holdings.

Chapter four completes our analysis of speculative attacks by
simulating 'the models to determine the time at which the fixed
regime will. cbllapse. The case of the thrée structural shocks
(fiscal expansion, reduction in export demand and labour supply) are
examined in the context of both the sticky wage model of chapter two

and the flekxible wage version in (the second half of) chapter three.

The search procedure adopted is to commence the post-collapse regime
at some time z with those domestic and foreign currency stocks that
would result from terminating the fixed regime in a speculative
attack at time z.vThese stocks are derived from the levels to which
domestic and foreign currency (accumulated  in fixed proportion
whilst the:fexchange rate remains pegged) have evolved by time =2

adjusted by the transfer of reserves remaining at time 2z from

16



domestic to foreign currency. The time at which commencing the
floating regime with these initial stocks preserves portfolio
equilibrium 'with no required jump in the exchange rate is the time

at which thé attack occurs.

The simulations _ére run for two values of fhe parameter &6, which
measures thé-responsiveness of net exports tolthe real exchange rate
(the choicés aré' 6=2.5 and 6=0.01 - so in the latter case the
Marshall-Lerner condition is only just met); Thus twelve cases of
collapse are examined in all (three shocks delivered to two models,

run on two parameter sets).

All resulﬁs comply with the qualitative aspects of adjustment
suggested by the theoretical analysis (and the steady state results
are Cross chécked against the analytical expressions). In particular
the smooth .linking of all state and endogenous variables at the
moment ofA,attack and the acceleration hypothesis description of

post-collapse dynamics are confirmed.

The principal results for the collapse times are as follows. Firstly
the fixed reéime always collapses earliest when hit by the fiscal
shock (even when reserves are more rapidly depleted foilowing the
export shock, as is the case when 6=0.01). Secondly the relative
collapse tiﬁes are significantly altered by the choice for 6 - when
6=0.01 collapse is delayed for the fiscal and wage shocks but occurs
considerabl& earlier for the export shock. Finally the presence of

sticky wages is found to delay collapse for the fiscal and wage

17



shocks and fd precipitate collapse in the case of the export shock.
In interpreting these results we draw ’ on the analytical
consideratidns outlined in earlier chapters. In particular the
synthesis of the monetary and expenditure based approaches to the
balance of ‘payment$ made in chapter two is found useful in this
respect, and we thus return to our early concerns of linking the

monetary approach to the balance of payments to economic structure.

4, Summary -

The principél contributions of this thesis to the literature are
perceived to be as follows. Firstly the demonstration that private
sector stock‘adjustment behaviour is not only the essential element
of the monetary approach to the balance of.payments but the 1link
between Keyﬁsian and monetary approaches to the open economy.
Secondly an$éxtension of the literature on collapsing exchange rate
regimes within a monetary approach model, and in particular an
extension to the case of an endogenous budget deficit with an

analysis of ' collapse induced by a change inv economic structure.
Finally we >demonstrate that the adjustment dynamics that are the
essence of the monetary approach also preclude ah analytically
tractable solution for the timing of a regime éollaése, and develop
a method that uses simulation to derive thé collapse time in a

monetary approach model.
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CHAPTER ONE

THE MONETARY APPROACH UNDER FIXED AND FLOATING EXCHANGE RATES

AND SPECULATIVE ATTACKS

INTRODUCTION

This chapter reviews the analytical literature on the monetary
approach to the balance of payments, under fixed and floating
exchange rates, and presents the Flood and Garber (1984) solution

for the timing of a speculative attack.

The chapter divides into three sections. The first section sets out
the fundamental stock-flow dynamics under fixed rates, the framework
in which thé monetary approach originated. The accounting framework
that links pfivate, overseas and public sectors is set out, and we
then go on to consider their inter-relationships. First the essence
of the monetary approach, the stock-flow dynamics imposed by the
process of private sector stock adjustment to a desired long run
relationshiﬁ _between assets, income and expenditure, is taken up.
The hoarding function is introduced. This provides a simple analysis
of the private sector's behaviour during phases of stock
disequilibr;um. It featured in the first anal?tical models developed
in the monetary approach tradition at the i.M.F. (Polak (1957),
Prais (1961)) and continues to provide the heart of all monetary

approach models. In the next section the role of relative prices is
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introducedtin an examination of the relation:between private sector
~ stock adjuSFment, alternative adjustment mechanisms in the home
goods markef, and fhe balance of payments. This draws on the
analysis of Mundell (1968). In section 1.1.4. the public sector is
introduced. We emphasise the point made by Parkin (1974) and Cufrie
(1976) - since the stock-flow dynamics derive from private sector
stock adjustment, the monetary approach is fully consistent with
chronic balance of payments deficits which are matched by budget
deficits. The monetary approach entails no intrinsic self-righting
mechanism fér‘the balance of payments. The section on fixed rates is
concluded by focusing on the balance of payments in the short run.
Both Keynsian and monetary approaches are examined. Two points are
emphasised'ff firstly that it is the structure of the model, rather
than the ."fundamental equation" of the monetary approach per se,
that determines the balance of payments, as stressed in Rhomberg and
Heller (1977)'and Montiel (1985). Secondly, although the analysis is
short run in nature, the two approaches arg'connected by the stock
adjustment /behaviour of the private sector, as captured by the

hoarding function.

The second »main section of the chapter dealé with models of the

monetary approach operating under floating exchange rates in the
presence of ratiqnal expectations, as develéped by Kouri (1976).
These models combine the asset market determination of the exchange
rate at a point in time with the implications of the current account
as a sourée of exchange rate behaviour over time. The current

account dynamics correspond to the stock adjustment behaviour of the .
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private sector in moving towards its desifed stock of overall‘
wealth, wﬁilst the desired composition of wealth in agents'
portfolios 'détermines the exchange rate.. Rational expectations
reconcile v;éontinuous portfolio balance and current account
adjustment - since the stocks of assets are pre-determined, and the
time path df the exchange rate is determined by the adjustment  to
stock-flow = equilibrium, there is (given the assumption of
convergencéi‘ a unique level for the exchange rate that will enable
portfolio balance to hold continuously during this adjustment. Thus
thé exchange rate does not play a role analogous to that of reserves
under fixed:rates. Reserve flows equilibrate the flow money market,
with the flbw demand for money derived directly from private sector
stock adjuStment behaviour; under floating rates the "flow demand
equations" for individual assets in the portfbiio are unspecified -

the stock adjustment process relates to overall wealth.

Finally seéfion 1.3. considers the literature on the timing of-
collapsing exchange rate regimes. This literature works by using the
speculative - condition of no exchange rate jumps to link fixed and
floating raﬁe models. However it is argued that the model wused,
which is baéed on Flood and Garber (1984), lies outside the monetary
approach literature by excluding stock adjustment dynamics. By
relating thé Flood and Garber method to the_previous analysis of
monetary approach models, we explain why it loses tractability once
these stock  adjustment processes, that lie at the heart of the

monetary approach, are re-introduced.
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1.1, THE BALANCE OF PAYMENTS UNDER EIXED EXCHANGE RATES:
SECTORAL _EQUILIBRIA AND ADJUSTMENT

1.1.1. The Accounting Relationships

As is the case for closed economy modelling;_where models are often
built by functional specification of the components of national
income, accounting relationships can play an important heuristic
role in motivating open economy theory.- For the open economy,
particular interest focuses on relating the flows of the national
income accounts to changes in stock holdings of the various sectors,
with a surplus in any sector yielding net acquisition of financial

assets by that sector.

Thus, from the familiar identity Y = C + I + G + X - M, adding and
subtracting taxation T, and noting the definition of private sector
saving as S=Y-T- C, we are able to re-express the relationship
in terms of the "budgets" of the overseas, private and public

sectors. Representing the net acquisition of financial assets by

these sectors as NAFA,, NAFAP and NAFAg respectively, we have:(l)
B =‘( X-M)=(8-1I)+(T-G) (1.1)
. NAFA, = NAFA, + NAFAg

In this thesis, investment receives no independent analysis, and the

label C henceforth stands for overall private sector expenditure, so
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that any positive saving,’ s > 0, yields net private sector

accumulation, Thus we re-specify (1.1) as:

(vd-cr+(T-06) ( 1.1a )

B=(X-M)

- NAFA, NAFA,  + NAFAg

where saving is replaced with S = Yd - C, with Yd being disposable

income, Yd =Y - T.

For the present, we assume the only financial asset that any sector

(2) The sources of money, denoted H, in the

(3)

can accumulate is money.

open economy are foreign reserves, R, and domestic credit, D:
H=R+D (1.2 )

Thus when the overseas sector is in surplus ( X > M ) reserves are
accumulated ﬁ > 0; a private sector surplus ( Yd > C ) vyields
accumulation of private sector money balances ﬁ > 0: a budgep
surplus for the public sector ( T > G ) vyields 6 < 0. Thus,
combining these considerations with tﬁe national income
relationships, we have:

(vd-¢c) + (1-6) ( 1.3 )

B=(X-M)

Current Account = Priv. Saving + Govt. Surplus

~ NAFR, = NAFA,, + NAFA,
R = H - D
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In the next three sections, 1.1.2. to 1.1.4., we concentrate on the
modelling of these three sectors and the interactions between the

budget constraints and general macroeconomic behaviour.

1.1.2. The Private Sector

The privatekéector's behaviour provides the corner-stone to monetary
analyses of the balance of payments, since it drives the process of
adjustment :to stock-flow equilibrium. In the present section, we
provide an analysis of this behaviour V#ithin what might Dbe
considered  a "pure" monetary approach to the balance of payments
model. Howéver. the analysiﬁ of private sector asset-ekpenditure
decisions posited here is the basis for all.the stock-flow models

presented in this thesis.

A "pure" monetary approach to the balance of payments combines this
stock-flow.interaction with a simple monetarist macroeconomic model,
of a type uﬁilised by many contributors to the Frenkel and Johnson
(1976) volume which did much to revive interest in the monetary
approach. This macroeconomic model posits a world of perfectly
competitive . markets with prices instantaneoﬁsiy eliminating excess
demand in vflow markets. These instantaneou§ adjustments preclude
quantity adjustments in goods and factor markéts, so output is fixed
at its fuli employment level, and since all markets are perfectly
competitive' érbitrage behaviour means all agents face perfectly

elastic deménd curves, so that each good fetches. the same price
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wherever it'is produced and sold (i.e.: Purchasing Power Parity):

Y=Y ' . (1.4 )
p; = Ept, | (1.5
iF i ‘ .
As noted in Bruce and Purvis (1985), i indexes all goods, so that
the presenée of continuous PPP effectively yields a one good world
(thus we drop‘the goods index i henceforth - note also that the

exogenous foreign price level is henceforth fixed at unity).

Hahn (1977); reviewing the Frenkel and JohnSon volume, highlights
the simplicit& with which one can proceed from this specification of
the real sector to the monetary approach ré;ult of a one to one
correséondence between excess demand (supply) of money and balance
of paymentsj surpluses (deficits). This follows from +the budget

constraints of all agents which requires:
EDg,f EDp-B =0 : B ( 1.6 )

where EDg. EDm are excess demands for goods and money respectively,
and B = X - M is the balance of payments. Since it has been assumed
that instantaneous market clearing maintains EDg = 0, the monetary

approach conclusion (B = EDp) follows directly.

However, as Hahn aCknowledges, the essence of the monetary approach
is its highlighting of the joint nature of aéents' asset-expenditure

decision, Which (as we shall see) can be combined with various
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macroeconomic specifications. Thus we proceed to outline the nature

of this choice.

Following the spirit of the monetary approach, it is assumed that
the demand for assets accords with the quantity theory. Thus the

desired stock of real balances is:
% .
H /P = kY : ( 1.7 )

It remains t& link this asset modelling with expenditures, and here
we invoke what Dornbusch (1973) has dubbed the "hoarding function"..
Thié >functibn, which relates monetary (stock) disequilibria to
expenditures (flows) lies at the heart (albeit frequently implicit)
of all monetary approaches to balance of payments modelling, as

acknowledged in the following quote from Krueger (1983):

One .way or another, all neo-classical models of the
payménts mechanism for current account posit
expenditure functions of a form such that expenditures
increase or decrease relative to income as desired
cash balances fall short of or exceed actual money
holdings.

Krueger, p.4l1.

In particular, it is interesting to note that this relationship was
central to all the early analyses of open economies with a monetary
sector made‘by the I.M.F., some years before the Frenkel and Johnson

(&)

volume, and has continued to play a central role in I.M.F.

analysis - see Polak (1957), Prais (1960), Keller (1980), Montiel
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(1985, 1986). Thus the expenditure function is specified as:

- Y + o( H¥/P - H /P ) - (1.8)

Q
"

'BY + BH/P : ( 1.8a )

where the relationship B=1-8k provides the link between the hoarding
function and an orthodox "Keynsian" consumption function with a real
balance efféct. ‘The hoarding function derivation of (1.8a)
emphasises that the real balance effect on cdnsumption in this model
is a directiconsequence of stock disequilibrium - by wusing excess
wealth to ':aise their level of consumptioh. agents are reducing

assets towards their desired stock.

Finally, by noting the accounting relationships(s) for the balance

sheet H =R = PB, and goods flows Y = C + Bg we derive a simple

dynamic equation for accumulation from private sector savings:

w
]
9]
n

= ]
1
e |
1]

Y-C=86(kY-H/P) (1.9)

PB = 8( kPY - H ) j o (1.10)

Thus the s?Stem is clearly stable as 8 > 0 - from any inherited
wealth stock Hp, the economy converges back to H* at the rate 8 as
saved income is used to clear the excess stock demand for money. The
time path for wealth is:

Hp = Ho + ( Hp - H Jexp O° ' ( 1.11)
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Suppose from initial equilibrium ey a monetary expansion raises the
. % .
stock of wealth from H to Hp, then the convergence of the system

back to equilibrium is illustrated in figure 1.1.

In the top half the expenditure function (1.8) is shown - it has

slope 6, the proportion of excess money stocks diverted into demand
for goods. The excess of absorption over income at point A measures
the balancérof,payments deficit shown in the bottom half. However,
the higher.feal balances at Hy (recall the price level is fixed by
(1.5)) only temporarily raise expenditures ébove their equilibrium
level as the excess supply of money is gradually eliminated via the
balance of payments deficit until the original equilibrium is

restored.

Figure 1.1;‘also shows how the same stock-flow interaction process
determines the response of the balance of payments tova devaluation.
From the initial equilibrium at point eo, a devaluation, via
purchasing .power parity, requires an instantaneous and equal
increase in 'domestic prices from Pg to Py - causing the various
schedules to shift up as illustrated. The devaluation thus deflates
real balances, given the pre-determined initial stock of nominal
wealth H*, >producing an excess demand for money. This implies a
reductidn in'kexpenditure which préduces an excess of income over
absorption, measured by BA which constitutes the initial balance of
payments surplus. However, the surplus is oniy temporary, as agents
use the excess of income over absorption to accumulate wealth to H*l

(the new desiredblevel) by running a balanceiof paymen£s~ surplus.
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The accumulated wealth, wvia the real balance effect, raises
expenditurés until the income absorption discrepancy, and hence the
balance of payments surplus, is eliminated. Hence a devaluation only

produces a témporary improvement in the balance of payments.

The above describes the operation of the moﬁeﬁary-approach in its
most classical form. However, a number of points warrant emphasis.
Firstly, it is unnecessary that the anéiysis be "essentially
monetary". ‘The evolution of the balance of cayments can be equally
well descfibcd by specifying a consumption function with a real
balance effect. and utilising the accounting relationships of
national income flows. The monetary focus (working via excess money
stocks and fhe financial balance sheet) may appear preferable to the
extent that it places a clearer emphasis on the issue of stock
adjustment. Secondly the structure of the above model offers the
monetary focus additional primacy since analysis of the balance of
payments can be conducted in exclusively monetary terms due to the
simplicity . with which the real sector is specified. Conversely, as
one specifies more elaborate goods and factor market structures, it
becomes necessary to account for the spill-over effects of stock
diseduilibrium on flows, and the expendiﬁﬁre approach becomes
increasingly - attractive. Finally the above stock-flow dynahics are
intrinsic tc‘the private sector rather than fhe balance of payments
per se. It islonly when the public sector is excluded that a private
sector surplus necessarily entails a balance of payments surplus,
and adjustment to desired asset stocks by the private sector

necessarily entails a self-righting balance of payments mechanism.
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1.1.3. The Overseas Sector

In the érevious section, no independent analysis of the
determination of trade flows was offered. As the model presented
assumed continuous purchasing power parity (the "as if" one good
world) there was no role for relative pricos in determining the
flows  of éXports and impofts. Here we introduce goods that are
differentiated in demand to allow a part for.their relative price in

the adjustment process.

The choice of goods disaggregation we adopt in this thesis is that
fof what B#anson (1983a) terms the "semi-small" country - the
domestic ecohomy is completely specialisedvin the production of
exportables, = and consumes both the home produced good and
importables - which are available in the worid market in perfeotly
elastic supply. This is the disaggregation sometimes referred to as
the "Mundell-Fleming" specification, and has been frequently used in
Keynsian demand determined and aggregate demand/aggregate supply

models.

If we denote the domestic currency price of the foreign produced
good by Pf; the domestic currency price of foreign currency (the
exchange rafe) by E; and the domestic currency price of the home
good P, then the relative price of the imported good faced by
domestic consumers and producers is:

o = epf/p C(1.12)
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which is often referred to as the "real exchange rate". (In the
present goods disaggregation the "terms of trade" - the price of

exportables-over importables - is simply the inverse of 0).(6)

A real depreciation, a rise in o, induces domestic consumers to
substitute out of imports and into the home good, whilst exports
become more  competitive abroad. These substitution effects will
improve the = trade balance if they are sufficient to outweigh the
revaluation ,§f the pre-existing export and import flows (since a
given quanfity of imports becomes more expensive) caused by
depreciatidn‘— this is the Marshall-Lerner condition. Formally, the
trade balance‘in terms of domestic output is defined by B = X - oM, |
thus, starting from initial trade balance, a real depreciation

yields a trade surplus iff:

dB/do = &

dX/do - M - odM/do ' ( 1.13 )

M(egtep-1) > 0

where ex and ey are the (absolute values of) elasticities of demand
for exports and imports with respect to the real exchange rate

respectively.-

Historically some controversy arose from .comparing the above
considerations in determining the balance of payments as opposed to
the approadh  of the previous section - the "elasticities" versus
"income-absorption" approaches. However, as noted by Michaely

(1960), the incorporation of a real balance effect (as present in
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the previous section) provides a resolution of the two approaches.
(This point is pursued in a short run context in section 1.1.5.).
Thus we incdrporate these relative price effects into the stock-flow

model presented earlier in the following macroeconomic model:

weew | (1.7)
¢ =Y + 6HS/B-H'/P) (1.8 )
M=m(C o) m >0, m<0 - (1.4 )
. |

x( 2z, 0) X1 <0, x>0 ' (1.15 )

Thus imports constitute some proportion of overall expenditure, with
that proportion falling with any depreciation; whilst there is a
downward sloping demand for exports subject to a negative shift

factor, z.

As before, we ébstract from the public sector, so that the dynamics
of private‘sector accumulation are associated one for one with the
balance of bayments. However, here the assumption of instantaneous
clearing of'goods markets is abandoned, and inétead gradual price or
quantity adjﬁstments to excess demand for domestic goods, which is

equal to (C+B-Y), are posited:

H=P(X-oM) - (1.16 )
P=a(C+B-Y),a>0 : ( 1.17a )
Y=8(C+B-Y),8>0 A ( 1.17b )
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Thus a second order dynamic system is obtained, constituted by
(1.16) andl_(1.17a) or (1.16) and (1.17b).(7) illustrating what
Mundell (1561) terms the "price-specie flow mechanism of Hume" and

the "income-specie flow mechanism of Keynes".

These systems link the stock-flow aspects considered earlier to a

more explicit consideration of the goods market. As noted in Mundell

(1968); in such a model:(a)

Three conditions must be met before the.system can. be
said to be in equilibrium. Firstly, the supply of
money«‘must be equal to the demand for money; second,
the balance of payments must be in éqﬁilibrium; and
thira; the demand for domestic output must equal the
supply of domestic output. If the first condition were
not met there would be a tendency for spending to
exceéd or fall short of income; if the second
“ condition were not met the money supply would be
increasing or decreasing; and if the third were not
met the domestic price level would be rising or
falling.(g)
Mundell, p.114.

The two systems in figures 1.2.(a) and 1.2.(bf. Consider the price-
specie flow  mechanism in figure 1.2.(a). The HH locus indicates
monetary (étock) equilibrium, where the supply of money equals
demand as specified by the quantity theory in (1.7) (the slope of
this locus. is 1/kY) so that points of stock-flow equilibrium are
situated along HH. The external balance locus ﬁ = 0 has slope

émq/(6mq-6) ~(where & is defined in (1.13)). Given P, a rise in H
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clearly worsens the balance of payments via a real balance effect
which raisés imports; an equivalent rise in P would eliminate this
effect. Howéver, as drawn, a fall in P is required due to the
substitutionveffect‘in favour of domestic goods as they become ‘more
competitive> (this is sometimes referred to as the "Mérshall-Lerner

plus" assumption - in this case the assumption that 6 > emj).

The internal balance locus 5 = 0 is clearly positively sloped (with
gradient e(ifml)/(etl—m1)+5)) - given P, higher levels of H produce
excess demaﬂd for goods via a real balance effect, requiring a rise
invP to eliﬁihate this excess demand by offsetting the real balance
effect andv‘inducing substitution away from domestic goods.
Furthermore, the internal balance locus must be flatter than the
monetary eqﬁilibrium ldcus HH. To see this; consider a move from
initial equilibrium eg to point A, which. preserves monetary
equilibrium; énd therefore equality of income and absorption, C = Y.
There — are thus no real balance effects to ‘consider at point A
(according ito the nature of the hoarding fﬁhction); however, the
move from eQ.to A involves real appreciation, which, given 6§ > O,
produces a>,balance of payments deficit. Heﬁce. at point A, there
must be excess supply'of goods, that is ( C+ B - Y ) < 0, since at
point A we have C = Y and B < 0, implying a falling price level. BAn
increase in wealth is required to boost demand and obtain the 5 = 0
locus. This argument also shows why, if the Marshall-Lerner
condition does not hold, the stability of the price-specie
adjustment mechanism breaks down, as emphasised in Milani (1989).

(In" this case the P = 0 locus must be steeper, and the, positively
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sloped, H = 0 locus flatter than HH, implyihg‘instability in regions

of excess demand/supply and external surplus/deficit).

The staticé-bf this model are readily seen as points on the stock-
flow equilibrium ' HH locus. A devaluation (negative export shock)
shifts P =0 and H = 0 up (down) from original equilibrium at eg,
initially creating excess demand for goods and a balance of payments
surplus (ekCess supply and deficit), causiﬁg a procesé of rising

(falling) léyels of H and p. 10

In figure i;z.(b) the case of quantity adjuétment to excess demand
for domestic goods is shown. The systeﬁ is assuredly stable
(stability»being independent of 6). Higher levels of both income and
wealth raise'imports, s0 ﬁ = 0 must be negatively sloped (the slope

is -e/(1-ek)). 1)

As for internal balance, given the leakages of
imports and-vsavings, a rise in income is nqt‘matéhed by an equal
rise in expenditure on domestic goods, reqﬁiring a higher level of
wealth to eiiminate excess supply (thus ; = 0 has the poéitive slope
8(1-mp)/(my+6k(1-my)). The Y = 0 locus must also be flatter than HH

by the argument outlined earlier - again by comparing points such as

ep and A.

This model'Shows that even in an apparently‘"Keynsian“ world with
wages énd pfices fixed, and analysis conducted in income-expenditure
terms, there is a self righting balance of payments adjustment
mechanism.  so long as one incorporates a real balance effect on

expenditures. In particular, consider a "Hume style" experiment of
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an increase'in the money supply, taking the‘ecOnomy to a point like
Q. At point Q there is an excess supply of money, some of which is
diverted to expenditures so there is also an excess demand for goods
and a baiance of payments deficit. The' deficit stimulates
decumulatioh,e reducing expenditures until internal balance obtains
at a point euch as Q'. However, at Q', the excess supply of money
has not been eliminated and is offset by a ‘balance of payments
deficit (theiclassic monetary approach relationship), so adjustment
continues, es wealth‘will still be falling according to the stock-

adjustment rﬁle.(IZ)

1.1.4, The Public Secto

It has been seen in the previous sections that whether specifying a
Keynsian orre,Monetarist style model, stock-flow dynamics produced a
self-righting  balance of payments adjustmenti mechanism. However,
this is only a special case for stock-flow equilibrium in an open
economy. The driving force behind these dynamics is the private
sectors adjustment towards its desired asset stock, accumulation
ceasing once ‘this is attained - thus the condition of stock-flow
equilibrium is simply that savings be zero, so that private sector

wealth is constant.

From the accounting relationships the condition that private sector
savings be zero is the condition that the pﬁblic sector deficit

(surplus) be equal to the balance of payments deficit (surplus):
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(G-T)+(X-M)=0 f ( 1.18 )

(6-T)=D=(X-M)=R 20

Thus any rate of change in reserves is consisﬁent with a given stock
of money if it is offset by an equal rate of change in domestic
credit. Thus although the stock-flow dynamics determine the
equilibrium. 1evel of the money stock, they impose no conditions on
its composition. (13

The conditibn .(1.18). which is simply a gehéral statément of a
monetary approach stock-flow equilibrium, is often associated with

the fiscal approach to the balance of payments.(lh)

Nevertheless it
is an entifely general result for any type of model specification,
since we have seen that the Stock adjustment behaviour of the
private seétor can be incorporated in a variety of macroeconomic
specifications. The point that private sector balance is compatible
with any (offsetting) non-zero public and overseas sector balances :
tended to be overlooked by early proponents of the monetary approach:
since their models often assumed output fikéd at a given full
employment level and, by abstracting from explicit consideration of
expenditure = functions, ignored the effect of.fiscal policy on the
home goods market. However, in a more general macroeconomic model,
allowing for: variable output, the fiscal approach relationship
becomes more relevant éince tax revenue is often linked to the level
of economic - activity, a point emphasised by Currie (1976) in his

review of thé Frenkel and Johnson volume:
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. in the long run the relationship between the money
stock and domestic credit must be regarded as
endogenous, primarily determined by real factors. This
reflects the fact that a government - budget deficit
matched by a balance of payments deficit need not
distort private sector portfolio equilibrium, merely
requiring a run down in government held international
reserVés. ... A rigorous insistence on the analysis of
full = stock-flow equilibrium must result in a
recoghition that domestic credit is an endogenous
variable and largely determined (in relation to the
money supply), in the long run, by real factors.
Currie, p.521.

The consequénces of the endogeneity of the composition, as well as
the level, of the money stock in a fixed exchange open economy are

considered at-length in later chapters.(ls)

1.1.5. Monetary and Expenditure Based Approaches to the Balance of

Payments in The Short Run:

One of the most frequently quoted passages invthe literature on the
balance of;péyments is the following extract from the Frenkel and
Johnson introductory essay to the 1976 volume on the monetary

approach:

. the monetary approach should in principle give an
answer no different from that provided by a correct
analysis in terms of the other accounts.

Frenkel and Johnson, p.22.
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The point has been addressed in various synfheses of Keynsian and
monetary approaches (Frénkel et al (1980), McCallum and Vines
(1981), Montiel 1(1985)). Here we approach the issue slightly
differently by determining the balance of payments separately in
terms of the trade and monetary accounts (a la Khan et al (1986) and

(16)

Khan and Mdntiel (1989)) and then showing that the hoarding

function ensures the similarity of the two methods.

From the aqcounting relationships reviewed in section 1.1.1., we
know that tﬁe balance of payments can be equivalently expressed in
terms of tiade or monetafy flows. An expenditure approach seeks to
explain the trade flows of exports and imports as in (1.19); whilst
a monetary_‘approach examines flows of mone? demand and supply to

obtain an outcome for the reserve flows required to equilibrate the

money market, as expressed in (1.20)-(1.22):(17)
B=X-M | ( 1.19 )
DH® = DR + DD - (1.20 )
pi® = pr® = pH | ( 1.21)
DR = DH - DD ( 1.22 )

Since the two relationships express the same thing, it is clear the
results obtained for the balance of payments should be invariant to

the choice of approach.

However, the alternative expressions for therbalance of payments in

(1.19) and_(1.22) emphasise that there is indeed a prima facie need
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to demonstrate that the outcome for the balance 49f payments is
independent ' of the particular account through which one chooses to

express it, as acknowledged by Frenkel et al (1980).

By positing conventional determinants for the demand for money,
exports and: imports, apparent contradictions arise. Consider,
ceteris pafibus, bthe effect of a rise in income - the demand for
money rises in (1.22), implying a balance ‘of payments surplus;
imports rise in (1.19), implying a deficit. Similarly consider,
ceteris pafibus, the effect of a rise in priéé - again the demand
for money risés, whilst exports fall and imports rise. Furthermore,
moving away‘ from this partial equilibrium framework to a casual
consideratibn of macroeconomic effects seems equally troublesome. A
positive expenditure shock would conventionally raise both price and
income, again producing apparently different balance of payments
outcomes - a deficit by the Keynsian expression (1.19); a surplus

via the "fundamental equation" of the monetary approach (1.22).

A resolution of these problems requires that the alternative balance
of payments expressions be 6arefully rélated to | a éiven
macroeconomié structure. Thus we build a short run macroeconomic
model based on a simplified and modified version of the model
presented iﬁ McCallum and Vines (1981). The short run balance of
payments outcomes in response to devaluation and fiscal expansion,
as derived from expenditure and monetary approaches, are examined.
We see that the merging of monetary and real‘Sectors suggested by

the hoarding function provides the required resolution.
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Thus consider how the flows of exports and imports are determined in

(1.19) in thé'following simple Keynsian model, with prices and wages

fixed and exéenditurelflows specified as:(le)
c =~ﬁ( Y-T) +6H ' (1.23)
T = tY . ( 1.24 )
=6 - : (1.25 )
X=6(E-P) - (1.26 )
M = IC o (1.27 )

Output is demand determined according to Y = C + G + X - M, and the
consequent flows of exports and imports determine the balance of

payments thféugh (1.19):

n-

dY = { 6dE + dG } / Q 3 ‘ (1.28 )

dB

~{ 8(1-8(1-t))dE - B[(1-t)dG } / Q (1.29 )
where @ = (1-8(1-I')(1-t)) > 0.

Such a model‘may be used as a paradigm case for démonstrating the
"dual target-dual instrument" message of Keynsian demand management
in the open économy. In order to preserve both internal and external
balance, a uﬁique_combination‘for the "expenditure changing" (G) and
"expenditure: switching" (E) instruments of government policy is

required.

g % ¥
From a position of internal balance, denoted Y =Y (where Y 1is a

target output level), a fiscal expansion (a rise in G) directly
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raises  demand for home goods. Thus, in order to remove excess
demand, a fevaluation (a fall in E) is required to switch
consumption _away from home goods. The maintenance of internal
balance requires that G and E be adjusted adcdrding to the negative

relationship * (dE/dG)y=yx = -1/8.

However, thé‘ policy instruments must be adiusted in a positive
relationship in order to preserve external balance ( according to
(dE/dG)g=q ?VBP(l-t)/S(l—B(l-t))). From a posifion of balance a rise
in G induces higher imports and an external deficit; a devaluation
(rise in E)‘ié thus requifed to switch expenditure in favour of home
goods. The : intersection of the two schédules in E, G space
determines thé unique combination of instruments which achieves the

two targets.(lg)

We now turn'from this Keynsian analysis to derive the balance of
payments via the "fundamental equation" of the monetary approach,

(1.22).

In adqpting é monetary approach, we concentrate equilibrium in the
money market, (1.21), rather than the goods market. It is' thus
necessary to.specify explicitly the flow demand for money. We again
-assume tha£~the flow demand, (1.31), rises as the actual stock of
money H falls,short of the desired stock H*,vspecified in (1.30):

*
H

pud

‘k(Y-T) ( 1.30)

n(H -H) | (1.31)
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Recalling the accounting relationshiés of section 1.1.1., we know
that the net accumulation of financial assets by the private sector,
represented ih this single asset model by the flow of money DH, must
be equal t6 private sector savings and can derive from the public

and overseas sectors:
DH=S=(G-T)+(X-M) | (1.32)

Thus we cdmbine the monetary sector of (1.30)-(1.31) with the
previous specifications for G, T, X and M as defined in (1.2&)-

(20)

(1.27). We substitute (1.30) into (1.31) and set the flow demand

for money .equal to flow supply in (1.21),‘ and then substitute
(1.24)-(1.27) into (1.32). This produces a two equation reduced form

in savings DH, and output Y:

1 -nk(1-t) || DH 0 0||E

» = (1.33 )
(1-T) T(1-t)+t || Y & 1|6

The system may be solved for the jointly endogenous variables DH and
Y in terms'of the exogenous variables E and G. In (1.3&) below we

express the solutions in matrix form:(21)

ADH. 1 | 6mk(1-t) mk(1-t) dE

- - (1.34 )
dy L 6 1 dH

where the determinant is I = (I'(1-t)+t+nk(1-t)(1-T')) > 0.
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Finally, the’"fundamental equation" of the monetary approach, the
baléncé shéef identity (1.22), provides the reserve flows that are
required to»ensure‘monetary equilibrium is preserved in the face of
either shock. The results are again expressed in the form of (1.34)

above:

. dE
[6(nk(1-t)+t) - (1-Tk )T (1-t) ] de ( 1.35 )

dDR. = L
Just as the‘ Keynsian approach provided a paradigm case for
considering management of the balance of payments in the short run,
the above honetary approach constitutes what KXhan, Montiel and
Hacque (1986) identify as the "basic monetary model" pioneered by
Polak and  Robichek for use in I.M.F. "financial »programming"
exercises.(ZZ? In this framework, the exchange rate remains an
"expenditure: switching" instrument; government expenditure is

perhaps best regarded as a "savings inducing" (rather than

ﬁexpenditure‘changing") instrument.

It can be seen from (1.34) and (1.35) that the same conclusions hold
for the effects of the two policy instruments on internal and

external balahce.

Internal balance, or the response of output, is now determined along
with the requirement of monetary equilibrium. A rise in G and E both

raise the flow supply of money to the private sector via (1.32) -
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fiscal expéﬁsion creates a public sector deficit, and devaluation
creates an éverseas sector surplus - just asiboth instruments raised
the flow demand for domestic goods in the Keynsian analysis. Thus,
in order tb prevent an incipient excess flow supply of money,
monetary equilibrium, (1.21), requires a rise in the flow demand for

money, which, by (1.31), is associated with a rise in output.

However, given the monetary flows relationship DR = DH - DD, the two
instruments‘ have opposite effects on external balance. Devaluation
raises the flow demand for money (DH > 0) and, through higher tax

revenue, reduces the flow of domestic credit (DD < 0) - thus the
other component of the»flow supply of money, reserves, must rise to
meet the incipient excess flow demand. The fiscal expansion, despite
raising the flow demand for money, also brings a substantial
increase in the flow of domestic credit so that an incipient excess

flow supply'is created, requiring a negative flow of reserves.

Finally, note that the qualitative similarity of these results for
determining the short run balance of payments can be shown to be
identical outcomes if (and only if) one invokes the parameter

(23) _ i.e.: if one explicitly

relationships ® =mn, and 8 = (1-1k)
links the real balance effect in a Keynsian expenditure function
with the fexcess stock supply of money..-This provides the
relationship between monetary and expendituré flows suggested by the
hoarding funétion. Setting © = m ensures that that part of an excess

money stock diverted towards consumption is equal to the desired

reduction in the flow demand for money which also results from an
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excess stock. The relatiohship B8 = (1-nk) equates the propensity to
save from disposable income (which is (1-8)) with the propensity to

hoard - since all savings must be held as money.

The above énalysis shows that itvis possible to link a thoroughly
Keynsian apéroach that concentrates solely on goods market
equilibrium with the analysis of the monetary approach based around
the "fundamental equation". It has been seeﬁ that that link is
provided by What is truly fundamental to the monetary approach - the

stock adjustment behaviour of the private sector.

The analysié has also emphaéised that the aﬁparent simplicity with
which the balance of payments can be analysed via the  "fundamental
equation" of the monetary approach is illusory - the balance of
payments canhot be determined without referénce to the economic

structure. This point is emphasised by Montiel:

An explanation of how the variables that affect the
demand for money are themselves determined is required
- that is, implementation of the monetary approach to
the balance of payments requires that a structural
general equilibrium model of the economy be appended.
Without such a model, the "approach" is
underdetermined as a theory. The important operational
consequence - is that it is the wunderlying structural
model, not the "approach" per se, that determines how
the -balance of payments and other endogenous
macroeconomic variables will respond to stabilisation
policy-and to exogenous shocks. |

Montiel, p.180.
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In chapter two we return to the themes of this section within a more
‘complex macreeconomic structure involving exélicit consideration of
the labour_-market, and thus allowing for the endogeneity of the
price levei-in the short run. Once again we_ahow the similarity of
the expenditure and monetary based expressions for the balance of
payments wheh the two apprqaches are linked by the hoarding function
(we also sho& the compatibility of the two approaches in the dynamic
and long run contexts). The analysis proves particularly useful in
examining the simulation results of chapter four, where relating the
evolution of the balance of payments to economic structure is a

critical element in explaining the collapse of fixed rate regimes.

1.2. THE MONETARY APPROACH UNDER FLOATING EXCHANGE RATES

In this section we examine a floating exchange rate model that
incorporates the stock-flow dynamics that we have seen to be

essential to the monetary approach to the balance of payments.

These stock-flow dynamics are preserved in terms of overall wealth,
but under a floating exchange rate regime the composition of wealth
also plays a key role in the dynamics of the economy. Thus the
single asset assumption that has been made to date is now dropped,

and foreign assets (in the form of foreign currency) are introduced.
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The presence of‘foreign denominated assets.is important when the
exchange rate is allowed to float since 'the expectation of a
depreciating (appreciating) exchange rate raises (reduces) _the
desirability of holding stocks in the form of foreign assets. Thus
the introduétion of foreign assets requires analysis of the capital

account of the balance of payments.(zg)

It is important to note that the literature on capital flows under
floating ethange rates falls into two main strands. It is common to
each approach to emphasise the role of rational expectations in
affecting the desirability of holding wealth denominated in domestic
and foreign_durrency and the role of the exchange rate as an asset
price (i.e.: the relative price of monies) which 1is thereby
primarily determined by the requirements of asset market
equilibrium. | Thus each approach emphasises the asset market
determination of exdhange rates, and it is the exchange raté itself
that instanfaneously jumps to ensure asset stocks are willingly

held. However, the two approaches differ in other respects.

One approach' (as found in Dornbusch (1976), Gray and Turnovsky
(1979), Buiter and Miller'(1981),'and Mussa (1982)) éoncentrates on
applying exchange rate expectations to versions of the Mundell-
Fleming model. This approach generally assumes perfect capital
mobility (i.e.: instantaneous portfolio adjustment between foreign
and domestic assets that are perfect substitutes) so that
‘differential ‘returns on foreign and domestic assets only arise if

precisely offset by exchange rate expectations. However, the more
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important pdiht vis-a-vis the monetary approach is that the Mundell-
Fleming model abstracts from the wealthi effects of external
imbalance and stock-flow adjustments. Hence, under a fixed _exchange
rate regime, these models would yield a fully and instantaneously
endogenous  money supply and ignore the implications of a stock of
wealth thaﬁbdeviates from its desired level, in marked contrast to

the monetary approach as described in section“l.l.

The second étrahd of the literature (e.g. : Koﬁri (1976); Calvo and
Rodriguez (1977), Dorhbusch and Fischer (1980), and Branson and
Buiter (1983)) tends to differ in its modelling of capital mobility
and wealthA effects. Capital mobility is viéwed as instantaneous
portfolio édjustments between imperfectly substitutable assets -
thus differéntial returns do not lead to chronic capital flows, but
to a readjustment of portfolio composition. This approach also
associates current account imbalance with the deviation of wealth
from its stock-flow equilibrium level, and takes cbgnisance of the
implications' of the current account, éiong with portfolio
composition, for exchange rate dynamics. Hence it is this strand of
the literature which we explore as being anaiogous with the stock- .
flow dynamics that the monetary approach to the balance of payments

applies to fixed exchange rates.

As mentioned above, the introduction of foreign currency requires
the introduction of the capital account of the balance of payments,

and thus an alteration of the accounting framework that was outlined
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in section1.1.1. It is assumed here that foreign residents do not
hold domesti¢ currency, so that the capital account is simply
changes in dbmestic residents' holdings of fdieign currency. Hence a
net capital inflow (outflow), or a surplus (deficit) on the capital
Aaccount is constituted by a net reduction (increase) in domestic
residents' purchases of foreign currency - i.e.: f <0 (f > 0).
Balance of payments accounting states that the sum of the change in
government reserves blus the current accbunt plus the capital
account mustibe 2ero - however, when the government ceases to buy or
sell foreign exchange'in:a freely floating regime, the balance of
payments relationship reduces to the condition that a capital

account surplus (deficit) must offset a current account deficit

(surplus), so:
F=B8B ( 1.36 )

This»relationship ensures that the foreign exchange market stays in.
equilibrium over time - any excess demand for foreign exchange
arising from a current account deficit (net pﬁrchases of goods) 1is

met by a capital account surplus ("net sales" of foreign currency).

However, (if36) is an accounting identity; and should not be
regarded as én ex ante equilibrium condition for the exchange rate
(the price of foreigh exchange), since portfolio balance models
determine the exchange rate in asset rather than flow markets. Thus
portfolio balance is instantaneously achieved through changes in the

valuation of existing asset stocks (i.e.: changes in the exchange
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rate) according to arbitrage behaviour which leaves market demand

equations in terms of changes in desired asset holdings undefined.

These points were emphasised by Kouri (1976), in an early analysis
of the monetary approach to the balance of payments under floating

exchange rates:

The point of ‘departure in the literature on the
foreign exchange market is usually the ex post balance
of payments identity. The problem inherent in this
appréach is that, in general, this accbﬁnting identity
has  hQ meaning as an ex ante equilibrium condition.
The reason 1is that when using the assumption of a
continuous portfolio equilibrium, the "flow demand
equations" for individual assets cannot be defined.

Kouri, p.153.

Hence, wheﬁeas under fixed exchange rates the monetary approach to
the balance of payments can focus on the "fundamental equation" that
relates the flow of assets via the balance‘ of payments to the
desired fldw‘of assets derived from the deviation of the stock of
assets from  their desired 1evel, this is nbf so under floating
exchahge rates. Although the stock adjustment behaviour of the
private sector remains in terms of adjusting the overall level of
wealth to its long run desired level through the current account,
these stock-flow dynamics do not define the system alone. In a
flexible ekchange rate regime, this stock-flow process must be
combined with an explanation of how the exchange rate is determined

by the requirement that a desired allocation of wealth between
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domestic and foreign assets is maintained during adjustment.

If portfolio‘equilibrium is to be maintained at all points in time.
the nominal\ exchange rate must adjust to ensure that the
predetermined stocks of assets in agents' portfolios are willingly
held. Thus analysis of portfolio equilibrium requires a behavioural
function specifying the determination of the desired allocation
between domeétic and foreign denominated assets. The nature of
portfolio choice between domestic and foreign currencies under
floating eXchange rates is described as follows by Calvo and

Rodriguez (1977):

If we let an asterisk denote the proportional rate of
change in a variable (i.e.: X' = (1/X)(dX/dt)), the
real rate of return on domestic currency holdings is
'given“by -P*. where P is the domestic price level
(however defined) while the real rate of return on
foreign currency holdings is E*-P*. The difference
between the rates of return of domestic and foreign
currenoy is, therefore, the rate of depreciation of
the domestic currency, E*. '

Calvoiand Rodriguez. p;6l9.

Calvo and Rodriguez thus specified their portfolio balance function
as E* = L(M/EF)}, L'C 0 (where EF is the domestic currency value of
the stock of foreign currency). Here, we wofk with a log-linear
specification: (where lower case letters denote logs, and a
proportional rate of change is given by § = (dx/dt)). Thus the

portfolio balance function may be specified as:(25)
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m-e-f=28-mle } (1.37 )

e

e -(m-e-f)) ‘ { 1.37av)

where é represents thé actual and expected rate of depréciation by
rational expectatipns. This formulation of portfolio balance
determines the desired composition of wealth as follows: since &
represents the desired ratio of domestic to foreign currency in the
portfolio when there is no depreciation (e = 0), agents will only
willingly hold a ratio in excess of this (i.é.: (m-e-f)> &)
if they expéct to bebcompensated for holding the higher proportion
of 'domestic“assets due to the anticipated appreciation of their

value (é < 0).

Solving (1.37) yields:

: T
et = et+Texp-“t + fJ(mt+x -9 - ft+x)exp_“xdx ( 1.38 )

0
This provides a continuum of exchange rate paths, and thus requires
the imposition of the transversality condition (the condition that
ets+7exp "U->0 as T->»). This eliminates the first term in (1.38) and

thereby defines a unique and stable solution: .

T

et = “J(mt+x - % - ft+x)exp-“xdx ( 1.38a )
“0 :

Thus the exchange rate is determined by the expected future time

paths for domestic and foreign currency.
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This rational expectations solution raises two important points.

Fifstly, rational expectations provide a recoﬁciliation of the asset
market detérmination of the exchange rate at all points in time
according to_ﬁhe portfolio balance relation (1.37) with the balance
of payments flows identity (1.36). Since the equilibrium level of
the exchange rate depends on the (correctly) anticipated future time
path for fbreign currency, the planned change in the stock‘ of
foreign currency will equal the realised ex post change in (1.36).
Note also that the solution for the exchange rate in (1.38a) implies

the balance of payments flow account (which defines the change in
the stock of foreign currency) defines a second order differential

equation in the exchange rate.

The second: point is that the assumption of continuous portfolio
equilibrium "does not divorce stock and flow sectors (in
contradictioﬁ- to the spirit of the monetary'approach) when agents
form expectétions rationally. Niehans (1977) suggested that a
floating e#dhange rate version of the monetary approach tov the
balance of payments should involve individual Astock adjustment
equations for domestic and foreign assets, rather than assuming
portfolio balénce is instantaneously achieved, and that without such
individual stock adjustment equations, trade flows would have no

role in determining the exchange rate.(26)

‘As noted above, when
continuous portfolio equilibrium is assumed, the flow demand
equations for individual assets are undefined - however, the stock

adjustment process remains in portfolio balance-current account
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models in terms of the adjustment of overall wealth to its stock-
flow equilibrium level. This adjustment determines the evolution of
the current account, and thereby the time path for foreign assets.
Thus, from'(i.38a), the exchange rate cannot be determined in asset
markets alone, even with continuous portfolio equilibrium, since
knowledge of present and future trade flows is required for the
rational eﬁpectations solution. Rodriguez (1980), responding to

Niehans, writes:

In a "rational" economy we need not resort to the
assumption of portfolio disequilibrium in order to
find a contemporary connection between the exchange
rate and the level of the trade account ... a full
equiiibrium, portfolio balance model of exchange rate
determination under rational expectations will vield
an équilibrium exchange rate jointly determined by
stock equilibrium and expected developments in flow
markets.

Rodriguez. p.1151.

Thus, assumihg the stock of domestic currency to be exogenous (there
is no governmént deficit), consider an economy faced with persistent
structural :factors that produce a current account deficit, and
thereby expected reductions in foreign currency over time. By
(1.38a[ the expectation of a persistent deficit means the current
exchange rate will be over-valued (over-appreciated) relative to its
"fundamental"™ level - the level that will balance the current
account and leave foreign currency holdings constant. This

overvaluatioh is a consequence of the expected persistence of the
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structural féctors combined with the slow response of the endogenous
determinants. of the current account to the position of stock-flow
disequilibrium. This slow response derives from gradual monetary

approach adjustments towards desired stock levels.

It remains to combine these floating exchangé rate dynamics arising
from the portfolio balance-current account interaction with a
macroeconomic model based‘around the hoardingvfunction that we have
seen to be>C¢ntral to the stock adjustment process'of the monetary

approach.

Here we build models analogous to the price and income specie-flow
models as described under fixed rates in section 1.1.3. However, as
noted above, . the portfblio balance-current account process implies a

(27) Thus, instead of postulating

second orderjdifferential system.
sluggish price or quantity adjustmentvas found in section 1.1.3.,
we now assuhe either price or quantity instantly clears excess
demand for goods. Thus, with this exception, we write a log-linear

version of the models presented in section 1.1.3. to examine their

behaviour under flexible exchange rates:

a = ky B ( 1.39 )

c =By + 0a ﬁ ( 1.40 )
b=6-Tc- 2 : (1.41)
é = n( 3-(m-e-f)) - { 1.37a )
£ = db v ( 1.36a )
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where, following previous notation, o = ( é -p ) 1is the real
exchange rate and I’ the propensity to import. A wealth effect in
expenditure'jremains the key to analysis of stock-flow interaction,
but wealth must now include both assets in deriving the hoarding
function relationship. Thus, real wealth, a; (in terms of traded
goods) is _defined as a=(m-e+ f) aﬁd B=1-6k as before.
(Henderson ahd Rogoff (1982) explicitly note:that the incorporation
of wealth in expenditure by Calvo and Rodrigﬁez (1977) and Dornbusch
and Fischerx(1980) yields a savings function in which agents save to

reduce the gap between target and actual real wealth).

The models  produce a second order dynamic system in e and f, as
described by (1.37a) and (1.36a). For both models, the transition
matrix has a negative determinant, a sufficient condition to produce

(28)_ Thus the transversality

one stable_vand one unstable root.
condition is imposed so that the free variable (the exchange rate)
jumps to a value that obtains the unique convergent equilibrium path

by eliminating the unstable root. In figure 1.3.(a) the resulting

saddle path stability is illustrated.

For either model, the é = 0 locus has a slope of -1. The reason for
this is clear on examination of (1.37a). Rlong é = 0, the ratio of
domestic to foreign currency, ( m - e - £ ), must remain constant,
and a.rise‘in the value of foreign currency from a unit rise in f
can be offset one for one by appreciating the value of domestic
currency With a unit fall in e. Consider a point such as Q to the

. o
right of e = 0: at such a point, the proportion of foreign currency
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in agents' portfolios has increased, and agenﬁs only willingly hold
the additional stock of foreign currency in their portfolios if they
expect its Qalue to appreciate over time - i.e.: e > 0, as the
arrows of motion indicate. In order to restore a position of =zero

depreciation, the ratio of domestic to foreign currency must be

restored to its initial value of &.

The current account balance locus f =0 is upward sloping. In ‘the
flexible price case, E = 0 has a slope of unity. This is because,
given exogenous values, there is a unique real equilibrium in this
model and é continuous relationship between the real exchange rate
and real wealth - a rise in real wealth mus£ be met by a instant
real appreciétion to clear excess demand for goods. However, higher
levels of real wealth and the real exchange fate clearly worsen the
current account via real balance and substiﬁution effects. Hence a
unit rise ih:f requires a unit rise in the exchange rate to maintain
real wealth, a =m - e + f, constant along E = 0. In the output
clearing model the slope of E = 0, though stiil positive, must be
flatter. Forlin this model, with the domestic goods price fixed, the
real exchange rate moves one for one with the nominal exchange rate.
Hence if a unit rise in f were accompanied by a unit rise in the
exchange raté, real wealth would be unéltered but the real
depreciation” would produce a current account surplus. Hence a less
than proportibnate rise in e is required to maintain current account
balance, so that higher real wealth offsets a higher real exchange
rate. In either model, f will be falling to the right of é = 0, as

the higher wealth creates a current account deficit.
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The saddlelbath‘is negatively sloped, and flatter than é = 0. The
negative slope means a current account surplus must be associated
with an appreciating exchange rate. This accords with the "stylised
fact" of ffexchange rate behaviour dubbed the "acceleration

hypothesis" by Kouri (1983):

Domestic currency appreciates whenevér ‘the current
account is in surplus and depreciates whenever it is
in deficit. |

Kouri, p.

Thus consider point R in figure 1.3.(a). There is a current account

surplus, f.k 0, and the exchange rate is appreciating, é ¢ 0; and

m-e+f=(f-e)> 0). The adjustment

o

wealth is rising (a

process from A to ep gradually eliminates the current account

surplus.

In the fixed putput case this is achieved since the rising level of"
wealth 1is éccompanied by an appreciating real exchange rate (which
removes excess demand for domestic goods). The rising level of
wealth also has a real balance effect - hence the endogenous
determinants of the current accountbgradualiy remove the surplus
until equiiibrium is established at e where'ﬁéalth has obtained its
desired long run level. In the flexible output case, a further
element reducing the current account surplus'during adjustment is A

due to imports rising along with real income.

Portfolio balance is maintained in this adjustment process as
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follows: the appreciating exchange rate is ~ anticipated, so that
agents will wish to hold a greater propOrtionbof domestic currency
in .their portfolios during adﬁustment than they do in the steady
state. As the saddle path is flatter than e = 0 this is indeed the

case, since points to the left of e =0 implyA( m-e-f ) >a.

Figure 1.3.(b) illustrates the effect of an unanticipated permanent
structural deterioration in the current accoﬁnt, brbught about by a

(29) The current

shift reduction in the demand for exports - dz > 0.
account balance locus shifts to the left at a lower level of wealth;
the é = 0 'locus is unchanged (since there 1is no steady state
depreciation{ no permanent change in portfolio composition is
desired). Hdwever, with the stock of foreigﬁ'currency predetermined,
wealth canhot immediately fall to the lower level that is held in
the final equilibrium e1, and the only way.'that wealth can be
reduced, and portfolio composition remain unaltered in the steady
state, is "via an adjustment process (point A to e;) involving a
current accOunt deficit and overvalued exchange rate. (Note that in
the steadylétate the nominal stock of foreign currency has fallen
and the giQen nominal stock of domestic currency depreciéted in
value). Thev exchange rate initially jumps from eg to R so that
portfolio equilibrium is instantaneously prgserved - the Jjump re-
allocates the portfolio in favour of foréign’currency due to the

anticipated depreciation involved during adjustment from A to er.
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1.3. A MODEL OF R SPECULATIVE ATTACK

In this sectibn we present an analysis of a ;beculative attack on a
fixed exchaﬁge rate regime when the government pursues a policy of
unsustainaﬁle monetary expansion, and solve for the time at which
such an attack occurs. The analysis of a spéculative attack on a
stock of quds held for purposes of price stabilisation was first
developed b§' Salant and Henderson (1978), -and first applied to
attacks on government reserves of foreign exchange by Krugman
(1979). Krugman illustrated the inevitability and nature of a
speculative attack within a monetary approach model, but did not -
solve for the timing of collapse for reasons which will become

apparent.

The first presentation of an analytical solﬁtion for the precise
timing of the collapse of_a fixed exchange réte regime was developed
by Flood and}Garber (1984), using a more simplified macroeconomic
model than that deployed by Krugman. This>model consists of fixed
output, continuous purchasing power parity, and, most crucially, the
assumption _Of continuous monetary (stock) - equilibrium, so that
stock-flow dynamics and the nature of the priVate sector's asset-
expenditure  decisions during stock adjustment phases are set

aside.(BO)

Thus the Flbod and Garber model is built in. the Mundell-Fleming
tradition (albeit with fixed output and flexible prices), since it

involves an instantaneously endogenous money stock under fixed
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exchange rates. Under flexible exchange rates the model follows the
asset mark¢£ theory of exchange rate determination but again
abstracts ffom stock-flow adjustment by ignoring current account
dynamics (So it 1is effectively a flexible price version of the

Dornbusch (1976) mddel).

By the arguments presented earlier in this chapter, the Flood and
Garber model -is thus incompatible with the monetary approach to the
balance of payments. However, we shall see that the abstraction from
stock adjustmént issues is a necessary simplification for obtaining

an analytical.solution for the timing of an attack.

The key to'finding the timing for the collapse of an unsustainable
fixed rate 5regime lies in connecting this regime with the post
collapse freely floating regime. Thus we vfirst consider  the
behaviour of this simple model, subject to:é policy - of moﬁetary
expansion, under fixed and floating regimes. The model (using a log-

linear form and discrete time) is:

mg = vyt dg | (1.42)
Pt = eg + pft . ( 1.43 )
mg f>pt = ayg - mig . ( 1.44 )
ip = ify + x¢ | ( 1.45 )
Xt =

Etet+1 - et ( 1.46 )

The equations specify the money stock, consisting of reserves and

domestic credit, purchasing power parity, the demand for money and
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uncovered interest périty (reflecting the assumption of perfect

capital mobility) respectively.
Substituting (1.43), (1.45) and (1.46) into (1.44), and equating
money demand to money supply (1.42) enables the model to be reduced

to a single équation expressing monetary equilibrium:

re t.dg = 2 + e - Wt ' ( 1.47 )

where & = (fpft + ayg - nift ). Output, the fbreign price level and
the foreign interest rate are all exogenous variables, and

henceforth we set & = 0.

With the assumption that other exogenous variables remain constant,
the behaviour of the endogenous variable that adjusts to maintain
monetary equilibrium (reserves or the exchange rate) 1is entirely
determined by the governments policy for domestic credit. Here, we
assume that‘ at t = 0 the government announces and introduces a

policy of domestic credit expansion at the permanent growth rate n:
dg = dg-g t 1, t=1,2,.... ( 1.48 )

Under fixed exchange rates (so et = €), there is no expected

depreciation - (x¢ = 0), so the equation for monetary equilibrium is

simply:

-dy =€ -dp - nt " ((1.49 )
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Hence any . expansion of domestic credit is iﬁstantly lost through
reserves, and the monetary policy rule (1.48) leads to reserves
being lost at the rate p from the time of implementation. By
contrast, in a monetary approach model, this is a property that only

holds true when private sector stock adjustment is complete.

Under flexible exchange rates reserves are exogenous, and the
exchange rate (or, equivalently, the price level) is now determined

by monetarYIEquilibrium. thus (1.47) now yields:
et = di/(1+n) + BEtetsq ( 1.50 )

where 0 < B = u/(1+n) < 1. Rolling this equation forward, and using
the law of iterated expectations and the rational expectations

assumption'gives:
er = (1+m)71 5" B Eedess + 8" Ererenst ( 1.51)

Equation (1.51) contains two endogenous variables (et and Eretin+1)-
Thus, in order to obtain a unique solution, we impose the

n+l

transversality condition, supposing 8 -> 0 as n -> «, which rules

out explosive paths for the exchange rate. Equation (1.51) can then

be solved and reduced to:
et #fdt +mn = dg + put + p ' ( 1.51a )

Thus any expansion of domestic credit is instantly deflated by the
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exchange rate, and the_monetary policy rule.(1.48) leads to a rate
of depreciatibn equal to p from its inception. Once again this is a
property that only emerges in the steady state for a monetary
approach model;;‘during adjusﬁment the equilibrium exchange rate
depends on"the” time path for foreign currency (as endogenously
determined by the:current account) as well as that for domestic
credit. (Thus (1.51) and (1.51a) should be cdntrasted with (1.38)

and (1.38a) of section 1.2.).

Equation (i;Sla) provides the time path for what Flood and Garber
call the "shadow floatihg exchange rate" that evolves from the onset
of monetarym expansion during a fixed rate regime. BAs explained
below, when’fhe shadow floating rate reaches-fhe level of parity, a

speculative attack is triggered.

We now turﬁ'to the issue of analysing the collapse of a fixed rate
regime running an expansionary credit policy such as that in (1.48).
The first pbint to note is that, from (1.49), so long as there is
some ‘lower bbund on the reserves the government is prepared to wuse
to support;the exchange rate, the fixed rate regime cannot survive
forever - a}finite reserve stock will be exhausted in finite time.
- It is assumed here that the government will abandon intervention to
support the exchange rate when reserves reach zero. It is also a
critical asSumption of the speculative attack literature that this
policy is known to the private sector, hence agents foresee the

collapse of the fixed regime.
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The next crucial aspect in determining the time of attack is to note
that predictable exchange rate jumps at the‘time the fixed reéime.
collapses afe ruled out by speculative behaviour. Suppose agents
anticipated'ua collapse at time z followed by an instantaneous
depreciation: ez+->'€ (where e,; indicates the value of the exchange
rate in the moment after collapse). This implies that speculators
attacking réServes'at time z will profit by ( ezy - e Jr,-, so that
any individual.speéulator has an incentive to pre-empt competitors
by buying 6ﬁt all the:feserves just prior to this moment. Thus the
anticipation of depreciation following an attack at any time z will

precipitate an attack at an earlier date.

If agents were to anticipate both a collapse at time 2z and an
instantaneous appreciation (ejz+ < e), then any agent attacking
reserves atvtime z would incur a capital losé? ((egy - € )Jry- < 0.
Hence therei'is no incentive to attack reserves at time z and the

fixed rate regime would survive.

Thus, in order that predictable capital gains or losses be avoided,
it must be the case that the if the fixed regime .is expected to
collapse by an attack launched at time T, epy = e - i.e.: there is

no Jjump in the exchange rate.

This condition enables the timing of the attack to be determined by
linking the two regimes, as expressed in (1.49) and (1.51a).
Substituting for ep from (1.51a) in (1.49) solves for the level that

reserves will have reached at time T. Since this level of reserves

69



satisfies the speculative attack condition, it is the 1level that

must be attacked at time T to ensure the exchange rate does not
i X

jump. We denote this critical reserve level as r p:

x
rep =10 (1.52)

Since we know that during the fixed regime reserves are steadily
X
depleted at the rate n from their initial level rg, r ¢ = rg - uT.

Substituting this into (1.52) solves for the time of attack as:
T=rg/n-1 _ , (1.53)

Thus the fixed rate regime collapses earlier the smaller the initial
stock of government reserves, the greater the rate of credit
expansion, and the greater the elasticity ofvdemand for money with

respect to expected depreciation.

Some further  consideration of these results for the timing of a
speculative " attack helps reveal why these simple analytical
techniques for solving the attack date become intractable in a more

complex monetary approach style economic model.

The explanation of the entire process lies ~in considering how
monetary equilibrium (which is not differentiated in this model from
a full stock-flow equilibrium) is constantly maintained during both

the fixed and floating regimes and at the moment of collapse.
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Throughout the process the actual and desired stock of real
balances, which we denote by h + = m¢ - pt, remain equal. Thus the
stock-flow dynamics imposed by the deviation of the actual stock of

wealth from its desired level are avoided.

If we denote the initial stock as hg, then:

X
h'y=hg, t=0,1,2, ... ,T. (1.54)

T+, T+1, T+2,

"
|}

h*t "hg - g =hg-m, t
During the;fixed regime there is no depreciation, and, with price
and output fixed, desired real balances remain at their initial
level mp; once the credit expansion begins the nominal money supply
is kept at :this level as Dry = -Ddy (where D 1is the change
operator). Under floating exchange rates the credit expansion raiées
the cost of hoiding real balances which instantaneously rises by the
rate of inflation u, and desired real balances fall by mp. Desired
real balances are again constant, and the real money supply is kept
at a constant level since De{ = Ddy. At the moment of collapse there
is an instahtaneous rise in expected depreciation from zero to 1,
and fhus an instantaneous decline in desired real balances by mu.
Hence the real money supply must also fall by mp at this moment.
However, this fall in the real money supply cannot occur by a
depreciation as explained above; instead the money supply falls by a
once and fgr all loss of reserves of amountAnu in a speculative
attack, which precisel? offsets the decline in desired Treal

balances.
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The Flood and Garber model has been the basis of a number of further
contributiohs to the literature on balance of payments crises and
the_ timing of the collapse of a fixed rate regime (Connolly and
Taylor (1984), Obstfeld (1986), Grilli (1986), Dornbusch (1987),

(31)

Buiter (1989)). Similarly the simple model structure adopted by

Flood and Garber has been a feature of all empirical applications to

date (Blanco and Garber (1986), Grilli (1990), Goldberg (1991)). 32

However, it is common to all these contributions that they obtain a
solution for the timing of attack by abstracting from the stock-flow
dynamics that lie at the heart of the monetary approach to the

balance of paYments.(33)

When the stock adjustment process of the monetary approach is
introduced ﬁhe condition of no exchange rate‘jump, though remaining
a requirement of a speculative attack, ceases.to providé the basis
for a tradtable solution for the timing at which the attack will
occur. In the absence of stock-flow dynamics, the stock demand for
money detefmines the time path for both reserves and the exchange
rate; in tﬁe»monetary approach the "fundamental equation" (a flow
relationshi?) is insufficient to determine the time path of reserves
(as seen in section 1.1.5.), and asset market equilibrium is
insufficient to determine the exchange raté (as seen in section

1.2.).

It would be possible to solve for the reserve and exchange rate time

paths in a monetary approach model, but the fundamental problem in
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linking the two regimes is that the stock of wealth is a dynamic
state variable. Thus the stock (and composition) of . wealth with
which the f10ating regime commences post-collapse will be determined
by the adjustment dynamics of the fixed regime{ The initial wvalue
for the exchahge rate is determined by the requirement that there be
stable convergence of the floating regime gi#en these initial stocks
of nominal assets. The collapse will occur at that time when these
requirementélare consistent with no jump in the exchange rate (note
that this implies an unchanged level of real wealth, so the floating
regime inhefits the external deficit and - the exchange rate is
initially VOVervalued, implying depreciation in excess of steady

(34) In chapter four we search for the collapse time by

state rates).
simulating a monetary approach model and carrying over the nominal
asset stocks entailed by attacking the fixed regime at some time =z

to the floating regime - when the exchange rate is not required to

jump, the correct collapse time is found.
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MATHEMATICARL APPENDIX

Notation: The dynamic equations are written as: i = Ax + By
where x is the vector of state variables, y is the vector of

exogenous variables, A 1is the transition matrix, and B is the

forcing matrix.

1.(a) The Price Specie-Flow Model of Section 1.1.3.

T T
i = Ax + By, where x = [ PH ] s ¥ = [ E Z ]',
-a(2+6(1-my) a8(1-mg) ab axq.
A= - ' y B =
émy-2 - -8mq & xq

Stability: stability is assured if & > 0, where & = M(eyxtey-1) as
described in (1.13) of the text. '
Then Tr(R) = -{a(@+8(1-my))+6my} < O, | A | = ab2 > 0

1; dp/dzZ=dH/dZ = x1/% < O

Statics: x = -A 1By gives: dP/dE=dH/dE

1.(b) The Income Specie-Flow Model of Section 1.1.3.

T T

X = Bx + By, where x = [ Y H } Y= [ E Z ] ,
-B(my+6k(1-my) B6(1-mq) 8% Bx;
A= | . B - |
-m3(1-6k) -6my _ & xq
Stability: Tr(A) = -{B(mq+6k(1-my))+6my} < 0, | A | = 86mg > O

so the system is stable.

$/mq > 0, AH/AE = k&/mq > 0;
X1/my < 0, dH/AZ = kxq1/my < O

Statics: x = -A 1By gives: dY/dE
| dy/dz
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2. The Portfolio Balance-Current Account Modéls of Section 1.2
2.(a) The Flexible Price Model

Prices are  fully flexible and eliminate any excess demand for
domestic goods ( ¢ + b -y ) where ¢ and b are given in (1.40) and
(1.41) of the text. Thus, as in Calvo and Rodriguez (1977), there
must be a continous negative relationship between the real excahnge
rate and real wealth (subject to the shift factor z):

o = -t8a - tﬁz. where t = (1-T')/6

Thus the instantaneous current account is:.

b= -6a - (ifﬁ)z, where (1-B)z represents the reduction in savings
Dynamics:
_T T

x = Ax + By, where x = [ e f y ¥ = [ mz ] ,

T | -1 0
A= y B =

e -8 | -6 -(1-8)
Stability: | A | = -2n8 < 0, thus the system has saddle path

stability, with the unstable root eliminated by the jump in e.

Statics: de/dm =1, df/dm = 0: since prices are flexible, a step
increase in the money supply is instantly deflated, and the system
jumps straight to equilibrium (& la Dornbusch and Fischer (15980)).

-df/dz = (1-8)/28, which implies total real wealth falls by
-(1*3)/8 = -k, but portfolio composition is unaltered.

de/dz
da/dz
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2.(b) The Flexible Output Model

Output clears the goods market so:

y = Qe(1~P)a + Q6e - Qz, where @ = (1-BllfP))-1, the Keynsian
multiplier. -

The current éccount is:
b = Que - Q8I'm -Q6rf - Q(1-B)z, where p = (6(1-B8)+6r)

Dynamics:

e
0

Bx + By, where x = [ e f ] , ¥ = [ mz ]’;

4 T - 0

A= » B =
nQ -ere -6re -(1-8)Q

Stability: ﬁ|_A | = -nQE < 0, where I = (8(1-B)+28I'), so the system
has saddle path stability. '

Statics: de/dm = 26T/, df/dm = (1-B)86/%, so that total wealth rises
da/dm = 2(1-8)6/%, but portfolio composition is unaltered, since

dm/dm - de/dm - df/dm = 0.

de/dz = -df/dz = (1-8)/E, so that total wealth falls, but portfolio
compositionlis again unaltered.
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NOTES:

(1) In these accounting relationships, the national income symbol
Y represents G.D.P. rather than G.N.P., as net factor payments are

not considered.

(Zf In abstracting-from bonds, IS-LM style traﬁsmission mechanisms
are omitted} our focus is on the overall relationship between stocks
and flows which is the essence of the fixed exchange rate monetary
approach literature. Foreign denominated assets are introduced in

our analysis of the monetary approach under floating exchange rates.

(3) We abstract from the banking system and money multipliers, so

that H represents high powered money.

(4) Rodriguez was the only contributor to explicitly set out a
hoarding function relationship linking monetary and income-

expenditure approaches.
(5) For the present the public sector is excluded.

(6) The most popular alternative goods disaggregation is that
between traded and non-traded goods. For the "small" or “"dependent"
economy this'disaggregation assumes the domestic economy's supply of
exports cannot effect the world market clearing price for traded
goods, thus PtFEPft : the terms of trade are exogenous. The
endogenous relative price (the real exchange rate) is that between
traded and ﬁon-traded goods : Py/Pp - a real depreciation reduces
domestic consumption of traded goods (imports) and raises domestic
production - (exports) of traded goods. For the larger economy, the
terms of trade Py/Pp become endogenous, and the traded good is
further differentiated into importables and exportables, yielding
two endogenous relative prices : EPfx/Pn an_d’Eme/Pn which effect
both production and consumption decisions.

(7) A fuller mathematical description is found in the appendix.
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(8) Mundell (1968) was also one of the first to explicitly invoke
the hoarding function, noting it's use by Prais (1961), and deeming

it "a novelty that deserves wider application".

(9) Alternatively, wifh (1.17b), we have the level of output rising
or falling as the demand for domestic output exceeds or falls short

of supply.

(10) Adjustment may be cyclical, but is  certainly stable (see
appendix). Note that during adjustment a point of external balance
(ﬁ = 0) can be reached that would not entail stock-flow equilibrium
(in contrast to the model of section 1.1.2.) due to offsetting

excess demands in the goods and money markets.

(11) Recall that from the asset-expenditure relationship posited by
the hoarding function (see (1.8a)) 6k < 1 is assured by a non-

negative marginal propensity to consume.

(12) The statics results for devaluation and export shocks work
much as béfore, except that nominal income adjustment is via
quantity rather than price. Note, however, that the Marshall-Lerner

condition is required to avoid a contractionary devaluation.

(13) Note that any shock, even if only leading to a - temporary
balance of payments disequilibrium, as with those examined in the

previous sections,'must change the compositidn of the money stock.

(14) McCallum and Vines (1981) and Dixon (1982) both argue that the
fiscal and monetary approaches are essentially similar in their

emphasis on asset-expenditure decisions.

(15) In later chapters, the budget deficit is incorporated in an
aggregate demand-supply framework, in a manner suggested by Mayer
(1984), with all financing via credit creation. This emphasises how
the economic structure determines the composition of the money stock

and is a key aspect of our analysis of speculative attacks.
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(16) Khan et al merge the I.M.F. approach via the "fundamental
equation" with output determined by investment as in the World Bank
approach. In chapter two the "fundamental equation" is merged with a
model that determines the supply side with labour, rather than

capital, as the variable factor of production.

(17) D is the change operator, so DR is the flow of reserves in the

short run.

(18) Goods diéaggregation is again of the Mundell-Fleming variety -
the relative price effect is subsumed in the export function, as in
~McCallum and Vines. Government expenditure is-on the home good.

(19) This is the "Swan diagram" analysis. However, note that in the
long run external balance would be automatically achieved (as in

section 1.1.3.). provided there is no budget deficit.

(20) Note that imports in (1.27) are proportion I' of consumption.
In this monetary approach consumption is derived from the accounting
relationship C =Y - T - S = (1-t)Y - DH.

(21) This form for presenting results is found in Buiter and Miller

(1981). It is used extensively in chapters two and three.

(22) In these early I.M.F. analyses nominal income 1is determined
along with external balance; price adjustments are introduced in

chapter two.

(23) 1In pafticular note that thié implies Q = I, where Q and £ are
defined in (1.28) and (1.34) respectively.

(24) In chapters three and four foreign assets, and thus the
capital account, are also introduced in 'a fixed rate regime.

However, wé see that their presence does ‘not alter stock-flow :
dynamics whilst the exchange rate remains pegged since there is no

motivation for currency substitution.
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(25) This lbg-linear specification of portfolio balance is found in
Rodriguez (1980).

(26) Thus Niehans postulates f = alf - f*) and m = B(m - m*), where

X % ) . .
f , m are the desired stocks of domestic and foreign currency.

(27) Branson (1983b) and Kouri (1983) provide partial equilibrium
accounts of capital-cufrent account interactions, which require

second order models.
(28) A fuller mathematical description is in the appendix.

(29) For the flexible price case, it is assumed that dz represents a

permanent loss of output.

(30) Krugman also assumes constant output and PPP, but deploys a
hoarding function by including a wealth effect on consumption. Thus,
under fixed ' exchange rates, his model is like that presented in
section 1.1.2. with first order dynamics{ and under flexible
exchange ratés has the portfolio balance/current account dynamics of

the second order models presented in section 1;2.

(31) Grilli considers buying and selling .attacks, Obstfeld -
considers bubbles, and Buiter extends analysis to the two country
case. However, all models abstract from monetary approach dynamics.

(32) These empirical works build a series fbr the shadow floating
exchange rate as described in equation (1.51a), having estimated the
parameters of the money demand equation (1.44) and the money supply
rule (1.48). The series obtained should show a discrete jump at the

time of a balance of payments crisis.

However, over and above the avoidance of stock-flow issues, these
empirical works are somewhat limited within their own framework.
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From (1.51) of the text the shadow floating exchange vrate 1is

determined by the expected future time path for domestic credit:
3 Sl @
er = (1+n) ~ E3=9 B Etdt+j'

where B = n/(l+n), and we have imposed the transversality condition.

The'empirical studies estimate m and an AR(1) process for credit:
dt = azdg-3 + ug

The AR(1) prﬁcess implies:

Etdg4j = aljd£. so that Ij=o" B Eids; = d/(1-aqB)

Thus the shédbw floating exchange rate is et = d¢/(1l+mn(l-aq)).
However, suppose one found an AR(2) process for credit:

dg = ajde-g + apde-p + ug

This process imp1ies:

Eydess = ['z,i;orjm (3-1)g. 4 3° zlazl] gt

M(i-1)/21 (3-(i+1)) j-(2i+1)  i+1
[ Ei=g Cijag a) ] dt-1

rx1 . .
where denotes integer values for x, and C is the combinations
operator: Cr = n!/(n-r)!r!

Thus, for instance: Etdi47 = {a17 + 6a15a2 + 10a13a22 + 4a1a23}dt +
{a16a2 + 5a14a22 + 6a12a23 + “24}dt-1

Hence Etdt+j is no longer a geometric progression and no solution

can be found for the shadow floating exchange rate.
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(33) It is:also commonly assumed that domestic credit is exogenous

(34) Thus it follows that in a monetary approach model one cannot
derive the quantity of reserves that must be attacked from the rate
of depreciation, xt, that emerges immediately post-collapse. In the
Flood and Garber model xt = n at all times; in a monetary approach
model a current account deficit is associated with x¢ > n via the
acceleration hypothesis. Once again, the precise value for xy will
depend on all the values of the model that determine the evolution

of wealth in the fixed and floating regimes.
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CHAPTER TWO

THE MONETARY RPPROACH, STICKY WAGES AND ENDOGENOUS BUDGET DEFICITS

INTRODUCTION

The model pfesented in this chapter demonstrafes the consistency of
the monetary approach to the balance of payments with a model of
Keynsian eqdnomic structure in the short and the long run. This is
done by ihtroducing explicit modelling of the labour market in
combination - with the stock-flow dynamics of the monetary approach
considered in chapteé one. Nominal wages are pre-determined,vso the
dynamics of labour market adjustment are added to the stock

adjustment process for wealth.

The model thus builds on the synthesis of approaches suggested by
Frenkel et él (1980) and McCallum and Vines (1981) by following the
dynamic proéesses implied by the short run oﬁtcomes of a Keynsian
model through the dynamics of adjustment: to their long run
equilibrium   in the manner of the contributions by Montiel
(1985,1986);{1) Like Montiel, we f£ind the propositions of "global
monetarism" (that devaluation has no real effects, and a step
increase inAdomestic credit produces an equal decline in reserves)
emerging aé long run properties of our modei; Nevertheless we also

follow Montiel in emphasising that it is the structure of the

model, rather than the "fundamental equation" of the approach per
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se, that determines the balance of payments, and the model also

exhibits permanent real changes.

These real:changes are linked to a second éoncefn of this chapter,
which lies}rin‘examining the issue raised by Currie (1976) of the
consequences"of domestic credit being an“endogenous variable whose
rate of expansion 'is in the long run determined by structural
factors. The budget deficit is linked in a simple way to our
aggregate démand-aggregate suppl& framework, -in a manner suggested

by Mayer (1984).

The compatibility of chronic payments deficiﬁs with the monetary
approach has been stressed by Parkin (1974); and (in more Keynsian
style modeis) by Calmfors (1979), Soderstrom and Viotti (1979),
Nyberg and fViotti (1979), as well as more recently by Khan and

Lizondo (1987).(2)

Here the evolution of payments deficits is examined as a prelude to
the analysis of speculative attacks which is conducted in chapter
three and the simulations used to obtain the time of the fixed

(3) The résults presented there

regime's collapse in chapter four.
emphasise our present themes: although the "fundamental equation" of
the monetary approach per se cannot assess the state of external
balance, when it is linked to a macroeconomic framework, and the
equivalence of monetary and Keynsian approaches is acknowledged,

both these'vapproaches offer advantageous perspectives on  the

evolution of the balance of payments.
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2.1. The Short Run

The model - combines the principal features -of monetary approach
adjustment .under fixed exchange rates reviewed in chapter one with
explicit modellingqu the labour market. The short run of the model
can be analyséd within an orthodox aggregate_demand-aggregate supply
framework such as 'bresented in De Grauwe (1983) and Cook and
Kirkpatrick f1990), with the balance of payments determined by the

state of home goods and labour markets.

On the demand side agents make their asset expenditure decisions and
choose their desired allocation of expenditure between the domestic
and foreign' produced good according to their relative price, the
real exchange rate. On the supply side, with the nominal wage
predetermined by contract, employment is demand determined according
to marginal productivity conditions. The dynamics are then imposed
by private sector accumulation (of money, the only asset) deriving
from the state of overseas and public sector ‘balances which emerge
from - the short run equilibrium. The short run also determines the
extent of excess demand/supply of labour. which determines the

dynamics of wage adjustment.

Policy shocks of a step increase in domestic credit, devaluation and
. fiscal expaﬁsion are analysed. There are also two real shocks, from
the demand and supply side - a structuralv’deterioration in the

balance of payments from a shift reductioh in the demand for

exports, and a shift reduction in the labour supply function.
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2.1.1. The Model

Equations (2.1) to (2.10) present the model which determines short

run equilibrium:(g)

Definitions:
o=e-p . ( 2.1 )
pe = (1-T)p + Te | (2.2)
y35 = (1-t)y ( 2.3)
yd =¢c+g+hb , ' ( 2.4 )
Demand:
B = kydis (2.5
¢ = y45 - g(n*-n) - ( 2.6 )
= ay35 + en  , B=1-6k '
b=60c-T¢c -2 ( 2.7 )
Supply:
ys = an ( 2.8 )
a_
n- = -b{w-p) ( 2.9 )
n® = clu-pg) - Wt | ( 2.10 )

The definitions declare the real exchange rate, o (where p is the

price of the domestically produced good), the consumer price index,
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pc(S) (where T is the proportion of consumers' expenditures

allocated to the imported good), real disposable income, ydls (where
t is the proportional income tax rate), and aggregate demand for the
domestically; produced good, yd (note that it is assumed all

government expenditures are allocated to the domestic good).

On the demand side, equation (2.5) states the familiar quantity
theory determination of the stock of desired real balences, h*.
This is used, via the hoarding function, to derive the real balance
effect on xexpenditure in (2.6). The balance of payments, b, is
assumed to improve with a real depreciation (a rise ih o) which
switches deﬁand towards the home good (thus the Marshall-Lerner
conditions -are assumed to hold - § > 0). The balance of payments
deteriorates with a rise in expenditure (according to the proportion
r allocated»to’imports) and also with the exogenous reduction in the

demand for exports, z.

The supply side determines output from the 1ebour market wvia the

(6) As we shall see, a critical aspect of

production function (2.8).
supply side..determination of output in the open economy is the
distinction between the producer and consumef real wage. The demand
for.labour, hd, is, via marginal productivity conditions, a negative
function of the producer's real wage, ( w - p ), where p is the
price of the home produced good; whilst labqur supply, ns, is a
positive function of the consumer real wage ( w - p, ) and subject

to the shift factor, we. (7)
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2.1.2. Aggrégate Demand, RAggregate Supply and Short Run Equilibrium

Short run equilibrium determines the two Jjointly endogenous
variables p‘ and y at the intersection of aggregate demand and
supply. Aggregate demand is derived by substituting (2.6) and (2.7)

into (2.4):
8p = -qy + 6(1-T)h + 6e + g - 2 (2.11)
where 0 < q = (1-8(1-T)(1-t)) < 1.

Thus the aggregate demand curve, which is -illustrated in figure
2.1.(a), has slope dp/dy(yd) = -q/86 < 0. Given p, a rise in output
(say from point A to B) raises income and expenditure -
however, séending on home goods rises by less than the increase in
output due to the "leakages" of savings, imports and tax payments
from the circular flow. The resulting incipient excess supply .- of
home goods at point B is eliminated by a fall in the price of home
goods, raising exports and reducing imports, to produce an
expenditure switch in favour of home goods . (represented by the
movement from point B to point C). Thus the demand curve is flatter
the greater:the propensity to spend on home goods, (B(1-T')(1-t)),
which creates less incipient excess supply for a given increase in
output, and the higher the responSiveness of exports and imports to
relative prices (so that a smaller real depreciation is required to

eliminate a’given excess supply).
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It is also possible to illustrate a balanced trade locus bb in p, vy

spaée which'is:
6p = -Ar'(1-t)y - erh + 6e - z . ( 2.12 )
with slope dp/dy(pp) = -BL(1-t)/6 < 0

):Y risé iniincome will raise import spending and worsen external
balance, requiring a real depreciation - a fall in p - to restore
balance. Thﬁs points above and to the right of bb correspond to a
balance of payments deficit. The bb locus is flatter than aggregate
demand. Thié is because as one moves down and along the aggregate
demand curve (from A to C) a growing trade surplus is required to

1

remove the incipient excess supply of domestic goods and thus

sustain the higher levels of output.(a)

With nominal wages pre-determined by contract in the short run,
employment is determined by firms' demand according to the producer

real wage. Thus aggregate supply is:

ap = y + ﬁw (2.13 )
where a =. ab > 0.
The supply‘curve is positively sloped and has a gradient equal to

dp/dy(ys) = 1/a > 0. A rise in p reduces the producer real wage,

raising demand for labour and thus employment and output.
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By wusing the definitions of the real exchange rate and consumer
price index in (2.1) and (2.2) it is worth noting a simple re-
arrangement df»the supply function (2.13) used in Sachs (1980):

v =-a( (w-pg) +To) ( 2.13a )

Thus, although employment is demand determined in the present model,
(2.13a) prévides a simple illustration of the importance of the
relative price of domestic and foreign goods in determining output

(9) Equation

when workers' preferences are taken into account.
(2.13a) stéfes that, given workers' decisions about the income-
- leisure trade-off (so that a given consumer real wage brings forth a
given supplyv of labour), a real appreciation produces greater

(10) Thus the model accords with the analyses of

aggregate sqpply.
Branson and Rotemburg (1980), Marston (1982) and Bruce and Purvis
(1985) - which show that, once one departs from the one good world
implied by continuous purchasing power parity, any demand side shock
causing - a sﬁstainable real appreciation ‘(depreciation) permits

(11) By

output to rise (fall) permanently from its initial level.
raising the price of domestic output relative to the consumer price
index, real appreciation reduces the costs that firms mustrincur to

hire a given amount of labour.

Figure 2.1.(b) demonstrates the short run system, illustrating the
three schedules discussed above. The supply schedule is invariant to
exogenous shocks in the short run (shifting only with wages, a pre-

determined state variable). A rise in the money supply increases
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Figure 2.1.(a)
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spending on domestic goods and imports, shifting the demand curve
out, and thé_bb locus‘to the left . Fiscal expansion also shifts the
demand curvé out, but leaves bb unchanged as government expenditure
is allocated to the home good. A devaluation shifts the demand and
balance of payments loci up by the same amount since at a given
level of output a deQaluation induces excess demand for home goéds,
requiring aﬁ offsetting rise in p to eliminate any relative price
change and thus any improvement in external balance. Similarly, ét a
given levei:of output, a fall in the demand for exports shifts the
demand and bb curves down by the same amount. The extent of real
depreciation required to restore the initial level of exports (i.e.:
the extentf.of the downward shift) is less the greater the
responsiveness of demand to relative prices (i.e. : the higher the

value of the parameter §).

Equilibrium is determined at the intersection of supply and demand,
thus equations (2.11) and (2.13) provide reduced from equations for
p and y as functions of the pre-determined and exogenous

variables:

6. q p 0 e(1-Tr') 6 1 -1
) ( 2.14 )
a -1 Yy | 1 0 0 0 0

i
N O

The solutions for price and output from this system then determine

the balance-§f payments. The results are listed in Table 2.1.(12)



TABLE 2.1.

Short Run’Outcbmes for Price, Income and thebaalancevof Pavments

dad de ‘ - dg | dz

do  e(1TIe>0 62> 0 250 2 <0
&y a®(1-T)I2 >0 abQ > 0 a@ > 0 ~aQ < 0

db - -6(6+al)R < 0  a6sQ > 0 -(6+aBL(1-t))Q < 0 -as@ < 0

where:
Q= (agt6) T > 0.
‘q =0 < (1-B(1-t)(1~P)) < 1, one minus the probénsity
. | to spend on home goods,
g =

0 < (1-8(1-t)) < 1, the propensity to save.
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A rise in wages will, at a given price level, éhift the supply curve
to the left since a higher producer real wage reduces employment and
output. Thus equilibrium is established by moving up along vthe
demand curve, with higher price and lower output, and (since the

demand curve is steeper than bb) a balance of payments deficit.

A rise in wealth will shift the demand curveito the right, and bb to
the left. Equilibrium is established by moving up along the supply
curve, with'higher price and output, whilst the balance of payments

moves into deficit.

).\ devaluatién also shifts the demand curve out, with expansionary
effects on price and output (given 6 > 0). However, the devaluation
will produce a balance of payments surplus by creating an
expenditure switch toﬁards home goods. The extent of the surplus
will depend_ on the dégree to which the riéé in domestic price

reduces thevrelative price effects of devaluation.(la)

The fiscal éxpansion and export shocks have precisely opposite
effects on price and output, since the Fformer repreéents an
exogenous increase in demand for home goods (thus raising their
price and éuantity), whereas the latter is an exogenous fall in
demand. The balance of payments moves into deficit following fiscal
expansion due to the rise in price and dutput. A deficit also
results ffom thevexport shock, since the féll'in price and output
are insufficient to dffset the initial negative impact (this again

follows fromlthe relative slopes of the demand and bb curves).
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2.1.3. The Mdnetary Bpproach to The Short Run Balance of Payments

As was seen inkSection 1.1.5., for a given macroeconomic framework,
it should bé possible to derive similar balaﬁde of payments outcomes

whether working thrdugh.the expenditure approéch presented above, or
a more expyicitly :monetary approach. The latter approach works
through the familiar balance sheet identity (2.15), and the
condition of flow money market equilibrium (2.16) to produce the

"fundamentalvequation" of the monetary approach (2.17):

W =r+ad ( 2.15 )
nS = pd ( 2.16 )
» =nd-3§ ( 2.17 )

The expression for the balance of payments in (2.17) is based on a
flow relationship, as is the Keynsian expression (2.7}, and
therefore similarly requires a macroeconomic framework to explain

the levels of price and output that will help determine these flows.

The first .stage in this process is to relate these flows to the
stock adjustment of the private sector. Thekflow demand for money
(the only asset) derives from the desire to accumulate (decumulate)
money when there is stock disequilibrium due to the actual money

stock falling short of (exceeding) the desired stock:

h =ficy' o o ( 2.5 )
( 2.18 )

=3
1]
w
L]
ad
=2
3*
]
=
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In (2.18) Qe note the necessary equality of'the flow demand for
money and pfivate sector savings, since all saved income must be
held as money. Since the monetary approach focuses on monetary
rather than expenditure flows, the flow definition of sa?ings, which _

is s = ydls-— c, ngused to define expenditure flows:

( 2.19 )

Thus, by cohcentrating on the flow demand for money, rather than_ an
expenditure rfunction with a. real balance effect, we use this
specificatidn of the monetary sector in - combination with the
macroeconomic'framework specified above to solye for price, output,
and the floﬁ of money. This is done by wusing the "fundamental
equation” (2.17), the stock adjustment equation (2.18), and the

supﬁly side defined in (2.8)-(2.10).

Hence, from (2.17) we equate the private sector surplus, ﬂ, to the
overseas seétor surplus as specified by (2.7) (where imports are
proportion I' of expenditures as defined in f2.19)), and the public
sector deficit, which is 5 = g - ty. Next, the desired stock of
money (2.5) ié substituted in the stock adjustment equation (2.18).
Finally equation (2.13) continues to provide the reduced ffom for
the suéply side determination of output by the labour market. This

vields three equations in price, output and monetary flows:
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i - )
6§ (1-T) &y || p 0 0 6 1 -1

0 1 -&,||h|=]0 -n 00 O ( 2.20 )

NOQ O OE

-a 0 1 ||y -a 0 0 0 0

where & = I' + (1-T')t, and 3, = wnk(1-t).

The solutiqn to the system (2.20) is expressed in matrix tabulation
form in (2.21) below. (The elements of the right hand side matrix
correspond to the response of the endogenous to exogenous variables,

e.g.: dp/dw = Quad, etc.)l_

- - - ar -
dp a®, Tw(1-T) 6 1 -1 dw
. dh

dh | = Qp | -abd, -n(6+tady) abPp adp -ady de | ( 2.21)
dy ' -ab6 an(1-T) a6 a -a dz

&, + (1-T)¥,, and O = (8+als) L > 0.

where &,

Since the fiow demand for money equals the flow supply the reserve
flows from the balance of payments are the excess of the flow demand
for money over the flow supply of domestic credit: f = ﬁ - é. Thus

the external balance outcomes are:

T
dr = [ a1 aiz aij aiL ais ][ dw dh de dg dz ] ( 2.22)
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agy = ~Qpab(1l-t)(T+nk(1-T)) < 0

as ;an(8+aP) <0
a3 = Quab(1-t)(T+nk(1-t)) > 0
ayy = “Qplb+al'(1-t)(1-nk)) <0

ais = -Qualn(l-t)+t) <0

A comparison of the results in (2.21) and (2.22) with those derived
from the expenditure approach in the previous section reveals the .

compatibility of the two approaches since similar outcomes are
(14)

obtained. However, in explaining these results we concentrate on

the determination of the flow demand and supply for money.

A rise in wages reduces output, which reduces the desired stock of
money, and thus induces private sector dis-saving. The fall in
output alsé>brings a positive flow of domestié credit by lowering
tax revenues. Hence there must be an externalvdeficit and a negative
reserve flow;to eliminate the incipient excess supply of money, and
this is brought about by the rise in the relative price of the

domestic good.

A rise in wéélth itself leads directly to an éxcess stock of money,
which, by the stock adjustment rule, again produces private sector
dis-saving..kPart of the excess wealth is diverted into higher
expenditure, thus raising price and output. Higher price and output
raise tax revenue and also produce a negative reserve flow to match

the flow supply of money with the flow demand.
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A devaluation directly improves external balance and thereby
produces inéipient excess supply of money. The excess supply is met
by a rise in price and (through a lower producer real wage) a rise
in output which both‘mitigate the extent of the payments surplus and

also raise the demand for money.

The money market is brought into flow equilibrium in the same manner
following a fiscal expansion - the differencé:being that the initial

incipient excess supply of money arises from domestic credit - the
rise in pfiqé and output increase the demand for money and reduce
the excess flow supply by the consequent balance of payments

‘deficit.

Finally_'the reduction in demand for exports, by instigating a
balance of payments deficit, induces incipient excess demand for
money - the fall in price and output correct this by reducing flow
demand , mitigating the initial impact on external balance, ; and

inducing credit expansion.

2.2, Dynamicsyand Stability

We now return to the model as expressed in Keynsian expenditure
terms to exémine the effects of allowing for the endogeneity of the
dynamic state variables wealth and wages on the aggregate demand-
aggregéte supply framework. These state variables were taken as pre-

determined ih the previous section, which solved for short run
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equilibrium'qf price and output. These solution values generate non-
zero values for the rates of change at which fhe stock of wealth and
wages are - evolving in a particular short run equilibrium. These
rates of change can thus be written as a function of price and
output, whiéh, in turn, are subsequently determined by the evolving
levels of the state variables. Thus the system continues to evolve
through shoft run equilibria, even with the exogenous variables
unchanged. This-yields a pair of dynamic equations whose full stock-
flow equilibrium is studied in section 2.3. Here we concentrate on
the stability of dynamic adjustment following the introduction of

equations in h and w to the model.

2.2.1. The Dynamic Loci

The dynamics derive from private sector accumulation and wage
adjustment. The stock of wealth consists of reserves and domestic
credit, thus their time derivatives provide the rate of private

sector accumulation from external surpluses (2.23a) and public

sector deficits (2.23b):(15)
r = db - ( 2.23a )
d = dg - tdy '- ( 2.23b )
h =db + dg - tdy : ( 2.24 )

>Wages sluggishly adjust towards their market clearing level, denoted

* : :
by w in (2.25) below, so that if w* exceeds (falls short of) the
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pre-determinéd contract wage, wages will be rising (falling) to

gradually clear the excess demand (supply) of labour:

5
"

ﬁ( dw* -dw ) , T >0 , ( 2.25)

d. dns, and:

]

* .
where dw nadp t+ npde + ucdwt, from setting dn

(b+(1-T))/ (btc)

By =
Bp = 1-n5 = Tc/(btc)
e = 1/(b*c),

with b and ¢ being the parameters of the labour demand and supply

functions,'(2;9) and (2.10).

These equations come into operation once the short run equilibrium
establishes outcomes for dp and dy. The subsequent fesponse of ﬁ-and
& is determined by taking the total differentials of the dynamic
equations (2.24) and (2.25) and substituting the short run results

for dp, dyvand db obtained earlier.

In considering the loci and stability, we examine how the dynamic

equations respond to changes in the state variables themselves:

T

ail aig h '
= . - ( 2.26 )

a1 222 W

e
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where the adjustment coefficients of the transition matrix A are:

ajp = -6Q(8+a(l+(1-T)t)) < 0
aip = -abQ(1-8)(1-t) <0
agy = WEOQ(1-T) >0

azy = -mQlag(i-ng)+d) <0

In figure 2.2. the dynamic loci are plotted in h, w space. The zero

accumulatioh‘locus h = 0 has the slope:

-a8(1-8) (1-t)/0(8+a(T+(1-T)t) < 0

dh/dW(ﬁ:O)

Given the nature of the hoarding function, é rise in the level of
wealth (froﬁ egp to A) implies, ceteris paribus, an excess stock of
wealth, inducing private sector decumulation (ﬁ < 0) at point A.
This dis-saving can be prevented, énd the ﬁ = 0 locus re-attained,
by a fall in wages (the movement from point R to B). This negative

relationship may be viewed from two perspectives.

The most direct explanation is to recall the positive relationship
between the desired stock of real wealth and real income (equation
(2.5)). Thus the higher level of wealth at point A will be willingly
held if a rise in income is broﬁght about. A fall in wages will
achieve this, ceteris paribus, by reducing the producer real wage,

and thereby raising employment and output.

v Alternatively a (somewhat more involved) explanation may be offered
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from the Keynsian aggregate demand-aggregate supply framework.
Consider, frém the point of balance eg, a fall in wages. This would
shift the aggregate sﬁpply curve to the right in figure 2.1.(b). The
increase in,éutput, at the given price level, implies a situation of
incipient excess supply of domestic goods, since leakages of
savings, impérts and tax payments mean the demand for domestic goods
rises vless 'than output. In order that the domestic goods market
clears the price level must fall sufficiently to eliminate this
excess supply by inducing substitution towards domestic goods. The
extent of this price fall must be more than that required to offset
leakages of higher tax payments and imports alone (which, by (2.24),
would tend £§ produce decumulation), since savings have also risen.
Thus a féil in the wage must have a positive overall effect on
private sector accumulation. In order to restbre a position of =zero
accumulation a rise in wealth (which raises tax payments, imports
and reduces éXports, due to the effects of higher price, output, and

real balances) is called for. Thus ﬁ = 0 is downward sloping.
The zero wage adjustment locus has slope:
dh/dw(g=p) = (6+aq(l-py))/6ug(1-T) > 0

From a point on the w = 0 (labour market equilibrium) locus, a rise
in the wage will create excess supply of labour. Thisiexcess supply
can be removed by a rise in wealth. The reason is that a rise in
wealth will raise the domestic price level by more than the consumer

price index’(given the fixed price of imports). This means that the
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producer real wage will fall by more than the consumer real wage,

thus correctihg the excess supply of labour.

The stability of:the system requires a negative trace and positive

determinant, both of which are satisfied:

Tr(l{) =ajp tagy <0

Det(A) = QL > 0

where I = (8¥a(1-ua)(P+(1~P)t)) >0

Thus suppose‘again that the economy is at point A in figure 2.2. (a
point thati‘would be reached following an increase in the money
supply). The rise in real balances from  equilibrium point eg
induces dis-saving by the stock adjustment béhaviour. The rise in
real balanCés also implies a higher price level, so that the
producer reél wage has fallen by more than the consumer real wage.
Hence wages will be rising at point A in response to excess demand
for 1labour. The process of falling wealth and rising wages has
offsetting effects on accumulation (siﬁce falling wealth reduces the
actual stoqk of wealth, whilst rising wages reduce the desired
stodk), but both effects raise the producer real wage, and therefore
reduce excess demand for labour. Thus labour market equilibrium will
be attained before zero accumulation is accomplished (a point such
as Q). Adjuétment continues from point Q due to falling wealth, but,
as the arrows of motion show, adjustment mugt be stable (albeit

possibly cyciical), and the economy will eventually return to eg.
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2.3. Long Run Statics

As the syétem is stable, it will finally éonverge to a short run
equilibrium yielding Qalues of p and y that ére consistent with no
further change in either of the state variables - i.e.: h=w= 0.
In the abSénceVOf further shocks, this constitutes the economy's
long run equilibrium. This long run thus provides solutions for the
state variables h and w, and thereby for the 3jointly endogenous

variables p and y, in response to any exogenous shock.

The effects of the shocks on short run equilibrium has been examined
in section 2.1.2. - the outcomes for p and y vyield the non-zero

values for the rates of change in the state &ariables as follows:

. . ; dd
h ajjaiz || h bis bip by3 byy bys || de
. = o + g dg ( 2.27 )
w az1 a2 || ¥ b21 bz b3 bay bas gzt-
) W

where the elements of transition matrix A are given in (2.26) and:

by = -6Q(B+a(l+(1-T)t) < 0 by = ™a6Q(1-T) >0

by = aBQ(1-8)(1-t) > 0 by, = m@(aq(1-pg)+6) > 0
by3 = aQ(1-8)(1-t) >0 by3 = TaQ >0
by, = -aQ(1-8)(1-t) <0 by, = ~TpgQ <0
big = 0 o byg = mue >0
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The long run solution of (2.27) is X = -Anlﬁy, where X is the vector
of state .vériables (h and w), and y the vector of exogenous
variables. The solutions for h and w determine the long run values
for p and vy and thereby also determine the state of external balance
in the long run. The results'are listed in Table 2.2. Note that,
although wé* have chosen to specify the model via the expenditure
approach, the results in Table 2.2. all comply with the 1long run
stock-flow relationship between desired real wealth and real income,

" .
nY = kydls

,IOn making the substitution B=(1-6k).

The model yields the classical results of thé monetary approach to
the balance of payments for the effects of an increase in domestic
credit and devaluation. Following a step increase in credit, the
stock of reServes must fall by an offsetting amount, leaving real
wealth (and thus, through the quantity theory relationship, real
income) wunchanged. BAs the real exchange rate must also remain
unchanged, - the nominal values for p and w must return to their
original leyéls. Thus a long run nominal-real dichotomy obtains. A
devaluation similarly has no real effects in the long run, with the
initial real depreciation being eroded as workers restore their real
wage in a process that_ends with a rise in nominal wages and the

price levelyequal to the extent of devaluation.''®)

However, a fiscal expansion does produce real effects in the long
run, as it represents a shift in demand in favour of domestic goods.
Figure 2.3. illustrates the effects on the dynamic loci. The w= 0

locus shifts down. The reason for this is that, at the initial wage

107



)\ step

IABLE 2.2.

LONG RUN OUTCOMES

increase in the money supply has no lohg run effects:

- dh/dd = dw/dd = dp/dd = dy/dd = db/dd = 0. -

Devaluation has no real effects; nominal values rise proportionately:

dw
dp

dy

where:

dh/de = dy/de = db/de = 0; dw/de = dp/de = 1.

g | | @ o aw®
a¢(1}ua)/92 >0 -ao(l-uai)ez <0  -aguc/er <vo 
ua/2,> 0o g/t <  b-.» ‘ vuc(ﬁfat)/2v> 0
1/; } p . . -uEco apgt/E > 0
a(l;paf/ﬁ >0 | '--a(l-ua)/2;<’0’_ -aﬁué/zi{.o
-(Sfar(l-f)(l-ua))/z <0 -a(1~ua)t/i <0  -aBtpgp < O

(6+a(1-pa)t) > 0,

e
"

t = ([+(1-T)t) >0,

©
"

(1-8)(1-t) > 0

108



wQ, preservation of labour market equilibriun iequires no change in
the domestic price level (and therefore no change in producer and
consumer real wages), which requires a fall in wealth that offsets
the excess demand for domestic goods caused by fiscal expansion. The

h = 0 locus shifts up because fiscal expansion raises output and

(17) The new steady state at point

thus the desired stock of wealth.
el involves“ higher levels of real wealth and nominal wages (see
Table 2.2.). These results for the state variables imply - the
relative risé in the price of the home good ia sustained in the long
run, and this real appreciation means labour market equilibrium is
establishediwiﬁh a lower producer real wage and higher consumer real

(18) The

wage, so that employment and output are permanently higher.
rise in wealth, income and price all raise imports, whilst the real
appreciation‘ also '"crowds out" exports by making them less
competitive, hence the equilibrium at e involves a balance of
payments deficit. However, the consequent reserve loss does not
exert any salf-righting pressure on the balance of payments, since
it is offset by the budget ‘deficit, maintaining the higher level of
wealth which the private sector dgsires to hold. On the monetary
approach argument, since the desired level of wealth is attained at
point eq, ‘and private sector stock adjustment complete, the

"fundamentai"equation" requires an external deficit to match the

budget deficit caused by fiscal expansion.

In terms of the state variables wealth and wages, and therefore also
in terms of the jointly endogenous p and y, the long run effects of

a shift reduction in the demand for exports are the opposite of a
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(19) The structural shift in demand away from home

fiscalvexpansion.
goods leads- to a permanent reduction in the relative price of
domestic ou£put. The real depreciation causes the producer real wage
to rise, and the consumer real wage to fall aéross steady states, SO
that output falls in line with wealth. However, although the fall in
wealth, price and income helps reduce imports and re-gain some lost
exports, thére is a permanent balance of péyments deficit in the
long run. 'The-reason is that the fall in income, by lowering tax
revenue, induces domestic credit expansion so that the monetary
approach process of wealth decumulation ceases before wealth falls
sufficiently to eliminate the deficit. Hence; in the steady state,
the budget deficit is still "crowding out" net exports, and the real

exchange vrate is permanently mis-aligned (overvalued) relative to

the levl required for external balance.

It should be noted that, despite the symmetry in terms of wealth,
wages, price and output in response to the fiscal and export shocks,
the extent and evolution of the balance of payments deficit differs.
Following the short run outcomes (that differ according to the
domestic/external source of the shocks), thé‘movement to the long
run position 1is 1likely to entail exacerbation of the external
deficit in the case of fiscal expansion dué to the processes of
accumulation >and further real appreciation; whilét the opposite
process is likely to mitigate the deficit in the case of the export

shock(ZO)

This relationship between the symmetric evolution of
macroeconomic (demand-supply) equilibria and the differing evolution

of the balance of payments is taken up again in chapter four.
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The wage shock clearly leads to a loss of income and wealth and a
rise in pride‘over steady states. In terms of the dynamic loci, the
higher wage claims will shift w = 0 to the right - a given level of
real wealth holds the price level constant, so that a higher level
of nominal wages ensures that workers achieve their objective of a
greater return for a given quantity of labour that they supply. The

new steady state thus involves‘moving down and along the ﬁ = 0 locus
to an equilibrium with higher wages and léwér wealth. For this
supply side shock, the real appreciation does not raise employment
and output (aé it does for demand side shocks), sihce the producer
real wage rises across steady states (by ni;6/L). The fall in output
again determines the long run rate of domestic credit expansion,
and, with the stock of wealth at its desired level, stock-flow
equilibriumv is again established with a permanent balance of

payments deficit.

In summary this chapter has seen the compatibility of the monetary
approach to:- the balance of payments with an orthodox aggregate
demand-aggregate supply model structure and with permanent balance
of payments déficits. The next two chapters preserve the same basic
model structure and follow up cases of permanent deficits with the

inevitable collapse of the fixed regime.
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NOTES:

(1) The .-present model differs from Montiel in its goods
disaggregation (complete specialisation), in the incorporation of an
endogenous labour supply and budget deficit; and in its explicit

linking of the asset-expenditure interaction which demonstrates the
full compatibility of trade and monetary flow expressibns for the

balance of payments,btaken up in section 2.1.3.

(2) All these papers differ in various aspects of model
specification' from that presented here. R principal difference 1is
that they a11 assume an exogenous labour supply, so that permanent
payments deficits only arise from policy changes (except in

Soderstrom and Viotti, where wages are taken to be exogenous) .

(3) In chépter three the present model is amended by the
assumption of Wage flexibility; chapter four simulates the same
model presented here to incorporate the timing of collapse and post-

attack regime.
() The model is written in log-linear form.
(5) In the definitions for the real exchange rate and consumer

price 1index, ‘the foreign price level is assumed fixed and its log
set to zero, so € is the price of the foreign good to domestic

residents.
(6) We abstract from changes in the capital stock.
(7) The labdur supply curve shifts hbrizontally to the left with wt.

(8) In thé case of purchasing power parity (86 -> «), the aggregate

demand and trade balance schedules are horizontal.

(9) That iSTto‘say when the labour market cleérs, as it must in the

long run.



(10) Note that a terms of trade improvement is the same as a real

appreciation, since the terms of trade are simply -o.

(11) For aosupply side shock (implying a gi&én consumer real wage
produces less employment and output) there is_a negative long run

relation between the real exchange rate and output.

(12) The short run is not affected by the dwt shock as employment
is demand determined in the short run, so that shifts in the supply

of labour have no impact on aggregate supply.

(13) Devaluation has no short run real effects if there is a
vertical supply &/or a horizontal demand curve {(a -> 0 and § ->

respectively).

(14) As was seen in section 1.1.5., precise similarity follows from
explicit recognition of the hoardingAv function stock-flow
relationships: m = 6, and 8 = (1-6k). This implies Qg = -Qp, where
Qe and @ are the determinants of the L.H.S. matrices in (2.14) and
(2.20) respectively.

(15) 1If the»parameter relationships of footnote (1&) are observed,
the rate of private sector accumulation could equivalently be taken
directly from the results for dh in (2.21).

(16) The loci h = 0 and w = 0 both shift to.the right by‘the extent
of the devaluation, so the new steady state involves the initial
level of wealth, whilst nominal wages rise one for one with

devaluation.’

(17) The ﬁ’= 0 locus shifts up by a(l—B)(1~£)/6(8+a(P+(1-P)t)),’ or
equivalently by ak/(8+a(l+(1-I')t)) (see footnote (14)). The w = 0
locus shifts up by 1/6(1-T').

(18) The producer real wage falls by np/L; the consumer real wage
rises by Pb/Z, where b is the elasticity of demand for labour.
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(19) In terms of figure 2.3. the loci shift, by equal amounts, in
the opposite directions - thus if initial equilibrium were e, the

economy would evolve to ey following the export shock.

(20) This observation must be qualified, since the change in output
between short and'lohg run equilibria is ambiguous. Thus, taking the
case of fiscal expansion, although the accumulation process ensures
that wealth and price have both risen in the long run (compared to
the short run), tending to worsen the balance of payments, output

may have fallen compared to its short run level as wage pressures

push up aggregate supply.



CHAPTER THREE

. THE_MONETARY APPROACH, BUDGET DEFICITS AND SPECULATIVE ATTACKS

INTRODUCTION. .

In this chépter the issue of the chronic payments deficits that
emerged as a stock-flow eqqilibrium in the model of chapter two are
taken up ah@ extended with an analysis of thé collapse of a fixed
raﬁe regimé in‘a speculative attack. The mefhod used to analyse a
speculative‘attack follows Krugman (1979}, whé presented a graphical
demonstration that links the dynamics of a monetary approach model
pre and poét cbllapse by using the condition of no exchange rate
jump. The 3éna1ysis remains incomplete due to the absence of a
solution fof' the timing of collapse (for reasons explained in
chapter one; and which we return to below) - this issue is taken up

in chapter four.

Krugman's article remains the only analysis of the collapse of a

(1) His model assumed

monetary aﬁproach model of a fixed regime.
continuous ﬁurchasing power parity and fixed output (the fixed
regime thus corresponds to the model of section 1.1.2. in chapter
one; the floating regime is based on Kouri (1976)). We extend this
by employing'kthe structure of the model of chapter two in which

domestic and foreign produced goods are differentiated in demand so

that theirbirelative price (the real exchange rate) has a direct
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effect on éxiernal balance. The real exchange rate also affects the
supply sidé‘ by driving a wedgé between the broducer and consumer
real wage, és in chapter two. However, we simplify the modelling of
the labour: market from that in chapter two by assuming it is
continuously éleared by instantaneous wage adjustment. With wages no
longer a pre-determined state variable the;dynamics of the fixed
regime are 'thus reduéed to first oxrder.  The reason for this
assumption 'is that, in the floating regime that must emerge post-
collapse, thé analysis of portfolio balance raises the order of
dynamics of_fhé system over that required to analyse the model under
" fixed rates (as explained in section 1.2. 6f chapter one). The
adjustment  dynamics of the post-collapse floating regime are thus
restricted fo second order by the assumption Of instantaneous labour

market cleafing.(Z)

The analysig of the floating regime draws oﬁ_the monetary approach.
literature Hon exchange rate determination (that is to say models
that combiné the asset market determination of exchange rates under
rational expectations with stock adjustments wvia the current
éccount). Dornbusch and Fischer (1980) and Bfanson and Buiter (1983)
extended Kouri's analysis by employing the goods disaggregation used
here, but théir models abstracted from expliciﬁ consideration of the
| supply side (Dornbusch and Fischer took output as fixed; Branson and

).(3) The subply ,

Buiter assumed either fixed price or fixed output
side structure of the present model becomes particularly importaht
when we re-introduce the endogenous budget deficit (as modelled in

chapter two) in the second half of the present chapter. This is
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because we ére then able to introduce speculative attack analysis to
examine the consequences of the rate of credit expansion (and
therefore reserve loss) being ultimately determined by structural

factors within a monetary approach model.

Despite prodﬁcing chronic payments deficits and fhué the conditions
for an inevitable collapse a la Krugman, this aspect of the monetary
approach héSjnot been included into the balance of payments crisis
literature. Indeed analysis of endogenous budget deficits has been
largely absent from the portfolio balance-current account
literature. A5 Kawai (1985) explains, this absence is largely due to

the requirements of tractability.(u)

Most contributions to the
portfolio bélance-current account literature have an asset menu-
consisting §f domestic and foreign bonds as well as money. In this
case the financing of a government deficit w§uld add a third order
of dynamics to the system. The government could choose to finance
its deficit‘by printing money or issuing bonds, thereby altering the
allocation bétween money and bonds in the porﬁfolio, and influencing
the level of interest rates. The level of iﬁterest rates and the
stock of government bonds determine the  interest payments on
government debt, and thereby partly determine the level of the
budget deficit itself. However, by adopting a currency substitution
model a la Calvo and Rodriguez (1977), this pfoblem is avoided since
all deficit financing must be by credit creation, and domestic and
foreign cUrfency are the only assets in agents' portfolios. At any

point in time, the level of total wealth and the stock of foreign

currency are sufficient to determine the system. The level of wealth
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determines '6utput and relative prices and: thereby both current
account aﬁdv budget deficits; whilst the' contemporary level of
fofeign cufrency holdings defines the composition of agents
portfolios and therefore the equilibrium exchange rate consistent
with portfqlio balance and the expected future time paths of

domestic and foreign currency.

We now turn to consider how the approach adopted in this chapter
relates to the literature which is directly concerned with balance
of payments- crises, as it has developed since Krugmén. This

literature ‘falls into three strands.

Firstly, as.reviewed in section 1.3. of chapter one, a large number
of contributions have followed Flood and Garber (1984) in deploying
models whicﬁ dissociate balance of payments'deficits from private
sector stock adjustment. However, we have argued that this approach
is incompatiﬁle with the monetary approach in which stock adjustment

dynamics are the essential element.

Secondly crises have been analysed within a full general equilibrium
intertemporal optimisation framework (Calvo (1987), van Wijnbergen
(1988)). This framework is again clearly different from the spirit
of the monetary approach as pursued iﬁ  this thesis (which
concentrates:on the links between phases of stock disequilibrium and
Keynsian déﬁermination of flow (goods) markets). 1A  speculative
attack within the intertemporal optimisétion models differs

significantly from that in a monetary approach model since it -
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involves a direct switch between steady states (further

consideration of the comparisons are made in section 3.1.3.).

Finally Edwaids (1988) and Edwards and Montiél (1989) have provided
more recent analyses of balance of payments crises within a monetary
approach model (the model structure is based on Khan and Montiel
(1987)). However, these analyses differ in two respects from that
presented here. Firstly the model differs in structure - adopting
the small'”country assumption in the specification of goods
disaggregatiéh. assumingiaggregate employment (and thus output) 1is
fixed at a!;evel determined by an exogenous'supply of labour, and
taking the bﬁdget deficit to be exogenous. Secondly, these _analyses
are qoncernéd with the different issue of the effects of a
corrective policy switch as a balance of payments crisis develops,

(5) this differs

so that the fixed regime never actually collapses.
from the spirit of Krugman's analysis, in which the regime switch
(the abandonment of fixed rates) is inevitable and determined by

rational speculative behaviour.

The chapter divides into two halves. In the first half the budget
deficit is'taken as exogenous. The two real shocks (reductions in
export demahd and labour supply) now cause only temporary balance of
payments déficits, eliminated by the classic $pecie—flow mechanism
(in a floating regime, the corollary is that there is no long run
change in désired portfolio composition). However, we also impose
the shock of a permanent increase in the rate of credit expansion

(6)

that must lead to the collapse of the fixed régime. Agents alter
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the composition of their portfolios in two stages - firstly there is
a discrete  rise in foreign currency 'hdldings in the attéck;
subsequently foreign currency holdings are gradually reduced as the
current account deficit is gradually eliminated. This stock
adjustment process is compatible with portfolio equilibrium via the
acceleration hypothesis - the rate of depreciation that emerges

immediately post-attack exceeds its steady state.

In the second half of the chapter the endogenous budget deficit of
chapter twofis re-introduced. We follow up the analysis of the three
shocks that yield permanent balance of payments deficits with the
collapse of the fixed regime, and dynamiés of the post-attack
floating syStem. The portfolio adjustments are again made at the
moment of attack and during the floating regime's dynamics. During
the fixed regime, the real exchange rate responds to changes in
economic structure, but, in contrast to the case with no budget
deficit, will remain permanently overvalued (as in chapter two) for
as long as the fixed regime lasts since the endogenous deficitv
pushes the _économy towards a stock-flow equilibrium /at excessive
levels of wealth. It is only under a floatingvregime that the stock
of wealth ‘mtst finally fall to a level compatible with external

balance.
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3.1 OGENOQU: FICIT

The model _is studied wunder fixed and floating rates in turn,
analysed in sections 3.1.1. and 3.1.2. respectively. When the budget
deficit is_:exogenous, we see that reserves will be continuously
depleted, and the collapse of the fixed regime inevitable, only if
the,governmeht embarks on a policy of credit expansion. The collapse
of the fixed regime in a speculative attack that results from this

policy is studied in section 3.1.3.

3.1.1., The Fixed Regime

Equations (3.1) to (3.9) lay out the model. The basic structure is

as outlined in chapter two, with the modifications noted below.

Definitions:
a=(m-e)+ £ f _ ( 3.1)
o=e-p ' (3.2)
Identities:
m=r+d - ( 3.3)
v=c+bhb ( 3.4 )

121



Demand:

c = By + Ba ( 3.5 )

b = 80 -Te -2 ' | ( 3.6)
Supply:

y =an . ‘ ; ( 3.7 )

nd = bl w-p) ( 3.8 )

n® =clw- (1-T)p - T'e ) - wt : ( 3.9 )

The stock of wealth in (3.1) now consists. of foreign currency
holdings, f, as well as the domestic money stock, m. Real wealth, a,
is defined in terms of the purchasing power of currency stocks over

the imported_good.(7)

. The real exchange rate o remains the relative
price of the imported to the domestic good, in the production of

which the economy is completely specialised.

The accounting relationships (3.3) and (3.&) show the domestic money
stock as the stock of reserves, r, and domestic credit, d; and
national income (absent the public sector) as private sector

consumption, ¢, and the trade balance, b.

Consumption jin (3.5) includes a real balance effect, which, as
before, may‘be seen as deriving from the hoarding function. (In the
present chapter we utilise the expenditure flows approach and do not

explicitly consider the monetary flows approach, having demonstrated
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the equivalgnce of the two in the previous chapter).(e)

The trade balance (3.6) is as in chapter two. It improves with a
real depreciation, deteriorates as imports rise with consumption (I
being the marginal propensity to import), and is subject to an

exogenous reduction in the demand for exports, z.

Equations (3.7)-(3.9) model the supply side. Labour is again the
only variable factor of production. The demand for labour falls with
the producer real wage; the supply of labour rises with the consumer

real wage, subject to an exogenous shifty reduction, Wt

he Sho u

Labour is the variable factor of production:fhat determines output
on the suppl& side, as in chapter two. However, it is now assumed
that the wage instantly clears the labour market, and thisv solves
for the levgl of emplo?ment (which was demand determined at the
contract wage in chapter two). This is substituted into the
production function (3.7) to yield a supply cﬁrve relationship along

which labour-market equilibrium holds:
- t
Y = =810 -SyW ( 3.10 )

where sq = 'abe/(btc), sy = ab/(btc).
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Thus, subject to the shift factor wt. there will be a continuous
negative relationship between the real exchange rate, and employment

(9) Private sector accumulation will lead to movements

and output.
along this ;supply schedule, inducing continuing appreciation and

rising levels of employment and output.

Substituting the components of aggregate demand (3.5) and (3.6) into
the national‘income identity (3.4) vyields anvaggregate demand curve

along which the domestic goods market clears:
qv = 60 + 8(1-T')a - 2 { 3.11 )
where g = (1-8(1-T')).

The mode1' may be solved in the short run for the two Jjointly
endogenous variables o and y. The aggregate supply schedule (3.10)
provides oderrelationship between these variébles: aggregate demand
(3.11) provides the other. Thus solving (3.10) and (3.11) gives the
short . run response of the real exchange 'fate and output with
respect to"the pre-determined variable wealth and the exogenous
~ variables z and wt. such that goods and labour market equilibria are
continuously' maintained. The equations for the short run statiecs

results are tabulated in matrix from in (3.12):

do -8(1-T') 1 -sjq da
= Q dzt ( 3.12)
dy. 816(1-T') -8y -s26 dw
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where Q = (i%1q+6)—1 > 0.

A rise in wéalth‘creates excess demand for domestic goods, bringing .
about an ihcrease in their price (a real appréciation. or fall in
o). The real appreciation establishes labour market equilibrium with
a lower producer real wage and higher consumer real wage, raising
employment and output. A fall in demand for exports (dz > 0) has the
opposite effect. A shift reduction in the labour supply function
(dwt > 0) has an immediate effect in reducing employment and output.
The reductidﬁ in output implies incipient excess demand for domestic

‘goods, thus requiring a real appreciation to maintain goods market
(10)

equilibrium.
Figure 3.1;(a) illustrates the short run system. The labour market
equilibrium locus NN has a negative slope ((do/dy)yy = -s1), since a
real appreciqtion implies the domestic priceflevel rises relative to
the consumer.price index, reducing the producer real wage by more
than the consumer real wage, thus raising employment and output. The
domestic goods market equilibrium locus DD has a positive slope
((do/dy)pp = (1-8(1-T'))/6). A rise in output raises income and
spending, but spending on domestic goods rises by 1less due to
"leakages" of saving and imports; hence a' real depreciation is

required to eliminate excess supply of domestic goods.

1A balanced tfade locus B=0, derived from (3.6), is also 1illustrated
in figure 3.1.(a). This has a positive slope ((do/dylg=g = B8I'/6).

A rise in output and income would induce higher imports, thus
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requiring real depreciation to switch demand‘tbwards domestic goods
and restore external balance. The B=0 locué is flatter than the
domestic gbads equilibrium locus DD. This is because in order to
sustain hiéher levels of output (moving up and along DD) without
creating an excess supply of domestic goods {due to the higher

levels of éavings associated with higher indome), a growing trade

surplus (pdints above and to the left of B=0) is required.

Reference to figure 3.1.(a) shows the effects on trade balance of
changes in the levels of the pre-determined énd exogenous variables.
A rise in wealth, via the real balance effect, raises demand for
both domestic goods and imports, shifting DD to the right and B=0 to
the left. tGoods and labour market equilibria are established by

moving down and along NN, with a consequent trade deficit.

The shift 'reduction in labour supply would shift NN to the left
(with DD and B=0 unchanged). Equilibrium invdlves moving down and
along DD. The reduction in output involves incipient excess demand
for domesticigoods, averted by the trade deficit arising from real

appreciation.

The export shock is shown separately in figure 3.1.(b). From initial
equilibrium ey, the shock shifts DD and B=0 up by the same amount
(to DD; and 3=01 respectively). This is because the initial level of
output would involve excess supply of domestic goods without a real
depreciation‘ sufficient to offset the trade. deficit. Goods and

labour market equilibria are at ej, with the real depreciation
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reducing employment and output. The reduction in output implies
incipient excess demand for domestic goods, once again requiring a

trade deficit (which is again ensured by DD being steeper than B=0).

Thus joint labour and domestic goods market equilibria requires a
trade deficit in all cases. The extent of the‘deficit is obtained by
substituting' the equilibrium outcomes for o and y from (3.12) into

(3.7), which yields the results:

| | T
d = -0 [6(6+I‘51) 51(1-B) 5,6(1-8) ][ da dz dwt] ( 3.13 )

The Dynamics

The model's state variable is wealth,->and taking the time

differential of (3.1) gives:

a=m-e+f=m+f | ( 3.14 )

since e 0.

Whilst the exchange rate is pegged, there is no incentive for the
private sector to substitute between the two assets as their
expected rélative rate of return (i.e.: expected depreciation) is
unaltered. Thus, following Krugman (1979), it is assumed that the

two assets are accumulated in fixed proportibns:
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aa . (3.15)

tho
i}

Hoe
n

(1-a)a . (3.16)

where a is  the fraction of wealth initially held in foreign

currency. From (3.3), we have:
m=r+d | (3.17 )

Reserves are accumulated if the balance of payments surplus is in
surplus from the current (or trade) account and the capital account

combined:
r=db- f ( 3.18 )

Thus the balance of payments flows equation (3.18) states that if
the governméht wishes to maintain a given level of the exchange
rate, it must be prepared to sell reserves (; < 0) to meet any
excess demand for foreign exchange in order tb prevent depreciation.
Excess deménd for foreign exchange can arise from either a current
account deficit (db < 0), as domestic residents require foreign
exchange to acquire net imports, or a capital account deficit -
i.e.: increases in private sector holdings of foreign currency,
creating net capital outflows (E > 0). Thus equation (3.18) - governs
the required evolution of the government's stéck of foreign reserves
to preserve equilibrium in the foreign exchange market at the pegged

exchange rate.
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Domestic credit is the other component of the-domestic money stock,

and this is assumed to evolve as:
d=0orn | (3.19 )

Thus the governments budget is either held in balance (d = 0), or as
at a given exogenous deficit such that a constant rate of domestic

credit creation is required to finance the deficit (d = rn>0).

Substituting (3.15)-(3.19) into (3.15), .provides the dynamic

equation for private sector accumulation:
a=db+ad ( 3.20 )

where db isfgiven in terms of the state and exogenous variables by
(3.13). Note'that. as in Krugman (1979) and‘Khan and Lizondo (1987),
capital flows have no effect on the overall rate of asset
accumulation, since the government instantaneously supplies foreign
exchange at a fixed price (whereas the private sector must run a
current acdqunt surplus to obtain foreign currency under floating

exchange rates).

Substituting the results from (3.13) into (3.20) gives a first order

dynamic system in wealth, with exogenous variables 2z, wt and n:

S T :
a= baa + [ by by 1 ][ z wt n ] | ( 3.21)
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where the subscripts to b represent the partial derivatives for the
effects on the trade balance of a rise in the relevant variable vas

expressed in (3.13) - i.e. : bj = db/di, i = a; z, wt.

The systemvié clearly stabie, since a rise in wealth creates a trade

deficit, as discussed above: by = -Q8(6+I's7) < 0.

The Long Run

In the long run accumulation ceases (a = 0) when a new stock-flow
equilibrium is attained (note from (3.15) that capital flows cease
along with overall accumulation). This solves (3.21) for the steady-

state changes_in wealth:

T
da=—ba'1[bzbw1][zwtu] | (3.22)

where:

da/dz = -by / by = -(1-B)sq / ©(6+Tsy) < 0,
da/aw® = -by / by = -(1-B)s26 / B(8+Tsy) < 0,
da/dp = -1 / by = 1 / 8(64I's1)Q > 0.

For the real shocks wealth must fall sufficiently to eliminate the
balance of payments deficit so the dynamic process of decumulation
ceases. Foliowing monetary expansion wealth must rise to create an

equal rate bf,reserve loss from a growing payments deficit.
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The processbof adjustment that occurs following the real shocks may
be understood by reference to figure 3.1.(b)‘(which illustrates the
response to.a loss of exports). Since the short}run equilibrium eq
is associeted with a balance of payments.deficit, the consequent
decumulation involves the DD schedule moving up and to the left, as
falling wealth implies falling levels of consumption. Goods market
equilibriumViis maintained by moving up along:the supply schedule,
with the gradual real depreciation raising the producer real wage by
more than the consumer real wage, reducing employment and output.
The process. of decumulation also causes the external balance 1locus
to shift down, and, with the real depreciation and income reduction
eliminatingvjthe deficit, convergence eventually occurs at a point
such as e*,owhere wealth dynamics cease. From the point of short run
equilibrium; a similar adjustment process of falling wealth .and
income and a depreciating real exchange rate eliminates the deficit

in the case_of the labour supply shock.(ll)

Monetary expansion has the opposite effect on wealth and the
evolution of the balance of payments. Since adjustment to desired
stock levels is sluggish, the expansion initially creates positive
accumulation and a balanoe of payments deficit gradually emerges as
a consequence. This process will continue until the growing balance
of payments deficit (from rising wealth and inoome, coupled with an
appreciating‘-real exchange rate) is sufficiently large to vyield a
rate of reeerve loss that offsets the rate of credit expansion one
for one, so that accumulation ceases. Thus a policy of credit

expansion creates gradual and continual depletion of reserves.
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3.1.2. The Floating Regime

We now consider the model outlined in section 3.1.1., when the
government no longer intervenes in the foreign exchange market to
peg the exchange rate - thus 5 = 0 in (3.18). Hence the balance of

payments fldw equation becomes:

(3.23)

g

Thus any excess demand for foreign exchange arising f:om a current
account deficit (db < 0) must be offset entirely by an equivalent
capital account surplus (net inflows f < 0) as the government no

longer supplies its reserves of foreign exchange to the market.

However, as discussed in section 1.2. of IChapter one, equation
(3.23), as:an ex post accounting identity, does not determine - the
exchange rate alone since, at any instant in time, the exchange rate
must be at “a level that ensures portfolio equilibrium. The two
assets in agents' portfolios are domestic and foreign currency, and
the differénce in their expected rates of return is the expected
rate of depreciation, equal to the actual rate of depreciation by
the rational expectations assumption. The desired allocation of
agents' porﬁfolios between domestic and foreign currencies is thus a
negative function of the expected rate of depreciation of domestic

currency:

m-e-f ='§ - n-lé ( 3.24 )
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Thus, Cif there is zero expected depreciation, the desired ratio of
domestic to.foreign currency is &. When there is positive expected
depreciatioﬁ» agents desire to re-allocate: their portfolios by
reducing the proportion of domestic currency they hold. The
parameter m measures the (inverse of) the elasticity of substitution
between _doméstic and foreign currency with respect to expected
depreciation; The lower the value of m, the "more elastic" is
currency substitutidn. the more agents wish to substitute out of
domestic currency in the presence of anticipated depreciation

offering a greater relative return on foreign currency.

The portfoiio balance equation (3.24) can be inverted to provide a

dynamic equation for the exchange rate:
e=ml&-(m-e-£f)) ( 3.25 )

This specification states that agents only willingly hold a
proportion of foreign currency in excess of @ in their portfolios if
they expect' to be compensated due to anticipated appreciation of

their value (depreciation of the domestic exchange rate, e > 0).

As we saw in section 1.2. of chapter one, the dynamics inherent in
equations (3.23) and (3.24) above constitute the corner-stone of the
portfolio balance-current account literature that models the
monetary approach under floating exchange rates. However, in this
literature a variety of combinations has been utilised in the choice

of state wvariables. The simple necessity that (absent government
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intervention) the capital offset the current account has resulted in

foreign assets invariably providing one state variable.

The asset market determination of exchangé rates by portfolio
balance sugéests the (nominal) exchange rate as the other obvious
choice for state variable. This choice also has the virtue of
isolating thé role of the fundamental jump variable in the system -
as it 1is tbe nominal exchange rate that jumps to ensure any pre-
determined 'stocks of assets are willingly heid. This selection of
state - variables is used in partial equilibrium models (Branson
(1983b), Kouri (1983)), and was used in Dornbusch and Fischer
(1980). Here-it is utilised to analyse the preSent model in the face

of real (export and labour supply reduction) shocks.

However, fofvexamining the reaction of the model to shocks involving
steady states with ongoing depreciation of the exchange rate, this
selection :of state variables does not facilitéte convenient
graphical éxposition: thus Calvo and Rodriguez (1977) use the real
exchange rate along with foreign assets, whilst Kouri(1976) and
Krugman (1979) nominated (domestic) real balances. In the present
chapter, total real wealth is used along with fbreién assets for the

(12) Since nominal asset stocks are

purpose of analysing such shocks.
deflated byythe exchange rate in the definition of real wealth, this
now becomes the jump variable, as it falls diécretely (given stocks
of nominal assets) with a jump depreciation 6f the nominal exchange

rate. This choice also aids comparison with the fixed exchange rate

regime, in which 1real wealth is the state variable, as it is
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fundamental  to the stock-flow analysis of the monetary approach.
Thus.‘since wealth is a state variable under both regimes, analysis
of the "linkage" of the two systems at the moment of a speculative

attack is faciiitated.

We now analyse the effects of shift reductiohs in the demand for
exports and]supply.of labour, and of monetary expansion in our model
operating in a floating regime. In section 3.1.1. we saw that only
the monetary_expansion involved an ongoing loss of reserves - here
it is only mbnetary expansion that involves ongoing depreciation and

a permanent dhange in portfolio composition.

T oating Sys d ock

We now proéeed.by expressing the dynamics of (3.23) and (3.24) in
terms of e and f. The inverted portfolio balance relation (3.25) = is
already in an appropriate form, as it expreSSes é as a function of
the state variables e and £, and of the parameter & and exogenous

variable, m. -

The current account equation (3.23) may also be expressed in such
terms by reference to (3.13), which shows the trade balance as a
function of real wealth and exogenous variables. Recall that real
wealth comprises the stocks of domestic and foreign nominal assets
(i.e.: the exogenous variable, m, and state Variable, f), deflated

by the exchange rate (the other state variable). Thus we may express
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the current account as a function of our present state variables

according to:
f=byl £-e) | | | (3.26 )
where by = 496(6+Psl) < 0, from (3.13).

Equations (3.25) and (3.26) provide a second'order system in e and

f. Expressing this in matrix form, we have:

T W e 0 O 2

"ba ba f bz bw wt

Fhe (e

The transition matrix A has a negative determinant, a sufficient
condition for one positive and one negative characteristic root, so

that the syétem exhibits saddle point stability:
| B | = 2nby = -21Q8(6+T'sq) < 0 : (3.28)

Figure 3.2(a) depicts the system in e, £ sbace. Note from (3.27)
that the E =.0 locus has a slope of unity, because along this locus
the level,:of real wealth, a=(m-e ) + f, must be constant.
Constant wealth leaves the real exchange rate and real income
unchanged, ceteris paribus, so that the current account stays in
equilibrium. Points to the right and below E = 0 involve higher

levels of wealth, and thus current account deficits, so that £ < 0.
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Figure 3.2.(a)




The slope"of the e = 0 locus is minus unity, because along this
locus the rétio of domestic to foreign assets, (m - e - £ ), must
remain constant. A rise in the value of foréign currency from a unit
rise in f éan be offset one for one by appreciating the value of
domestic curfency by a unit fall in e. Consider a point such as B to
the fight of e = 0: this implies a lower domestic to foreign asset
ratio. Agents only willingly hold the extra stock of foreign
currency at point B in their portfolios if théy expect its value to

appreciate'(i.e.: e > 0), as the arrows of motion indicate.

From the arrows of motion in figure 3.2.(a), it can be seen that the
saddle path is negatively sloped. Thus at points to the right and
below the E = 0 schedule (i.e.: points with current account
deficits).;vsuch as point A in the diagram, are associated with
depreciating: exchange rates reflecting the "acceleration
hypothesis". |

Equation (3.27) may be solved for the long run when e = £ = 0:

de/dz = -df/dz = b, / 2by = (1-B)sy / 20(8+Tsy) > 0
de/dw’ = -df/dw® = by / 2by = (1-B)s,6 / 20(6+T'sq) > 0

Thus it can be seen that the fall in wealth across steady states
(which, with m constant, simply comprises the fall in £ plus the
rise in e) is equal to -bj/by (i = z, wt),'the amount that wealth

fell by under the fixed regime (see(3.22)).(13) This reflects the
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fact that, ceteris paribus, external balance is associated with a
unique levél of real wealth, and, given no,'budget deficit, both
fixed and floating systems require restoration of external balance

for stock-flow equilibrium.

The process is illustrated in figure 3.2.(b)ﬂ(which, qualitatively
speaking, can apply to either shock). Following the shock, agents
correctly foresee a process of external deficit and a depreciating
exchange raté. The expectation of depreciation requires an immediate
jump in the éxchange rate from ey to A to preserve portfolio balance

with the pre-determined stocks of nominal assets.

During the;'adjustment process from A to e;, the current account
deficit is éradually eliminated as wealth is falling (and thereby
output 1is ,falling and the real exchange  rate depreciating).
Portfolio balance is maintained throughoutvadjustment as follows:
the depreciating exchange rate means agents wish to hold a higher
proportion of foreign currency in their portfolios than they do in
the steady étate (when depreciation is zeroi, and this is the case

along the adjustment path (which lies to the right of e = 0).

Note that inrfhe steady state portfolio composition returns to its
initial allocation, with the ratio of domestic to foreign currency
returning to. ®. This result is due to the absence of a government
deficit andjthus the absence of inflation and depreciation in the

steady state.
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e Floati : d ' ansio

In order to examine the case of monetary expansion (which leads to
steady state:depreciation) under floating exchénge rates, the model
is re-specified with wealth and foreign currency stocks as state

variables.
For the current account equation, this simply yields:
° .
f = bza ( 3.29 )

where by is given in (3.13). Since the level of wealth determines
real variables, current account balance is associated with a unique

level of wealth.

.For the accumulation of total real wealth, we take the time

differential of (3.1):
a=m-e+f | ( 3.30 )

The components of (3.30) are as follows. Thé level of the budget
deficit defefminés & = n, the rate of monetary expansion chosen by
the governmént at time zero. The rate of change in foreign currency
holdings is given by the current account equation (3.29) above.
Finally, the rate of depreciation is obtained from the portfolio
balance condition by substituting for e iﬁ terms of a and f in

(3.25) to give:
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e=m(&-(a-2f)) o (3.31)
Substituting all these elements into (3.30) yields:
a=u-mnl&-(a-2f))+ba (3.32)

Thus, withi(3.29) and (3.32), the system may be expressed as:

( 3.33)

Hfhoe Ueo . .
]
+

The determinant remains 2mnby < 0, as given in (3.28), since we have
re—expressed” the same model. Thus the system is again saddle path
stable, with wealth as the jump variable (since wealth falls

discretely with a discrete depreciation).

The system ié depiCted in figure 3.3(a). The external balance 1locus
E = 0 is horizontal - fixed at that level of real wealth for which
stock-flow equilibrium obtains and the current account is in
balance. Any higher 1level of wealth would raise output and

appreciate the real exchange rate and thus create a deficit: f < 0.
The a = 0 locus has slope:

(da/df)3=g = 2n/(n+by) % 0 as T % |bg| o (3.34)
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An understénding of the forces determining the slope of the a = 0
-locus can_;be obtained by isolating real' and portfolio balance

effects.

Suppose that from point ey (at which full equilibrium prevails),
wealth is reduced from ap to aj, so that we move from ey to point A.
From the real side of the economy, the reduction in wealth sends the

current account into surplus, so f > 0 at point A.

From the perspective of portfolio balance, the movement forﬁ eg to A
constitutes a decline in the ratio of domesiic to foreign assets,
since the stock of foreign currency has been held constant at fy.
Thus in order that portfolio balance be maintained at point A there
must be poSitive depreciation, e > 0. This is because agents only
willingly accept a switch in portfolio compoSition towards foreign
currency if foreign currency holdings attract a greater rate of
return. Nofe that as the degree of currency substitution becomes
"more elastic" with respect to expected deprepiation - the lower the
value of n in (3.24) - a smaller change in the rate of depreciation
is associatea with a given switch in portfolio composition. Thus,
given the reduction in the domestic to foreign currency ration
represented by the move to poiht A, the” rate of depreciation

required for.portfolio balance is lower, the lower the value of u.

Positive rates of foreign currency accumulation and depreciation
[ ]

produce offsetting effects on thé overall rate of accumulation, a.

Suppose that the elasticity of currency substitution is sufficiently
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Figure 3.3.(a).
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great to yield n < |by| (this is the case sh§wn in figure 3.3.(a)).
From the above argﬁment, the rate of depreciaﬁion at point A will be
relatively low, so that a= ( f - é ) > 0: the positive effect on
accumulation from the current account surplus exceeds the negative

effect from portfolio balance at point A.

Thus we must ask how the a = 0 locus can be re-attained form point
A. Given the level of wealth a; (and therefbre given the state of
the current account), a higher rate of depreciation is required to
produce 5:"? 0. From the portfolio balance relationship, a higher
rate of depreciation follows from a further reduction in the
domestic to foreign currency ratio. This is achieved by raising the
stock of foreign currency from fg to f; - moving from point A back

to the a = 0 locus at point B.

Note that ﬁhe saddle path is positively sloped irrespective of the
slope of the a=0 locus, since the fundamehtal dynamics of - the
portfolio ,Balancé-current account system accord with the
acceleration hypothesis - when the current account is in deficit,
the exchangé rate will be depreciating (relative to steady state).
Thus, with monetary expansion at the rate .u. when the current
account is in deficit (so that % < 0) we have e » n. Hence when
stocks of foreign currency are falling due to an external deficit,
overall wealth will also be falling, a =(n- e + £ ) < 0,
producing £he positive relationship betweéh changes in overall

wealth and changes in foreign currency holdings, that is exhibited

by the saddle path.
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In the long run the current account must balance, and all nominal
variables rise at the same rate ( so the rates of inflation and
depreciation- are set by n; real wealth, relative prices and real
output are 'unchanged). Thus we have %»= 0 and é =, so a = 0.
Solving (3;33) for long run multipliers shows real wealth will be
unchanged, whilst the stock of foreign currency rises by 1/2n

(implying an equal offsetting fall in the stock of real domestic

currency).

The new steady state and dynamics are shown in figure 3.3(b), which
illustrateﬁ"the response to monetary expansion found in Calvo and

Rodriguez (1977).(14)

When the expansion occurs, the stock of
foreign cufrency is pre-determined at fo, but there is an
instantaneous jump in the rate of expected depreciation, requiring a
discrete depreciation (and thus reduction in wealth) to reduce the
domestic to foreign currency ratio. As Calvo and Rodriguez note,
the transition process involves net accumulation of foreign currency
(a current éccount surplus) which contrasts with the usual result of
foreign exchange losses (from a balance of payments deficit) during
the transition under fixed parities (such as we considered in
3.1.1.). Thé reason is that, in the new steady state, the domestic
to foreign currency ratio will have fallen from & to (&-u/m), and,
given that total wealth must return to its initial level for current

account balance, the desired portfolio reallocation can only be

achieved by accumulation of foreign currency.
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3.1.3 c ive Att

As we haVe seen, monetary expansion in the.‘present model brings
aboﬁt a éituation of gradual and ongoing reserve loss. Since the
fundamental:leconomic structure is unchanged by monetary expansion,
external balance remains associated with the original level of
wealth (assuming initial equilibrium). However, given the monetary
approach process of gradual stock adjustment, the monetary expansion
also leads to (positive) accumulation of wealth by the private
sector during the fixed rate regime. The ecoﬁomy moves towards a
stock flow equilibrium at a higher level §f wealth, and rising
wealth 1is associated with worsening external balance. Reserves are
thus constanfly depleted, and, however large‘the governments initial
stock, must eventually be exhausted, preventing further gévernment
interVentioﬁ in the foreign exchange market, and‘requiring a switch
to a floating exchange rate regime. Thus the policy of monetary
expansion ﬁroduces conditions that inevitably lead to the eventual
collapse of'a fixed rate regime, and, in the presence of rational
expectations, conditions which will precipitate a - 5pecu1ative

attack.

It was seen.in section 1.3. of chapter one that the explanation of
speculative’kattacks in models without stock adjustments is best
approached by considering how monetary equilibrium is maintained at
all points in time. However, in such models the entire system can be
described exclusi?ely in monetary (stock) terms, since stock-flow

dynamics are avoided.
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‘In this mbﬁetary approach model, we muSt distinguish between
monetary equilibrium, portfblio balance, and stock adjustment. As we
have seen earlier in the thesis, monetary equilibrium in a monetary
approach model is maintained only in flow terms under fixed rates.
The credit expansion leads to excess monetaryvstocks, creating, via
the hoardiné»function. a wealth effect raising expenditure, income
and prices. This process haintains a flow monetary equilibrium since
the flow demand for money rises with income, eliminating part of the
excess flow.éupply, whilst a balance of payménts deficit removes the
rest through reserve loss. However, the concept of flow demands for
assets 1is redundant in a monetary approach .model under floating

rates.

Thus, in Canentrating on the event 6f a séeculative attack in a
monetary approach model, it is the concept of portfolio balance, and
how this is continuously preserved, that is more revealing. It is
portfolio balance that determines the composition of wealth, and

this is what a speculative attack directly affects.

In the absence of any changes in the relative rates of return
offered by the two assets, portfolio balanbé is kept by agents
maintaining'va constant distribution of their portfolio between
foreign and- foreign currencies during the fixed regime. However,
should the ;fixed rate regime collapse, and a floating regime be
instigated.‘ then preservation of portfolio balance will require a
discrete réallocation at the moment of collapse. This is because

immediately following the collapse there is a discrete Jjump in
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expected depreciation (hitherto zero) which requires an immediate
reduction in the ratio of domestic to foreign currency to maintain
portfolio equilibrium. With the nominal stocks of domestic and
foreign curfency pre-determined this reallocation would be achieved

by-a discrete depreciation.

However, the’requirements of a speculative attack are that since the
collapse is. foreseen it cannot cause a predictable jump in the
exéhange rate, because this implies unexploited arbitrage profits.
Thus, if the speculative condition of no exchange rate jump is to be
observed, ‘and if portfolio balance is to hold at the moment of
collapse, then agents must reallocate their ﬁortfolios by a discrete
exchange of nominal asset stocks, rather thaﬁ a discrete revaluation

of existing stocks. This is what a speculative attack achieves.

Once the fixed rate regime has collapsed agents can onl& obtain
foreign assets by running a current account  surplus over time;
however, at' ény point prior to the introduction of a floating
regime, the:government stands prepared to sell its stocks of foreign
exchange, which provides the private sector with an alternative
method of portfolio reallocation. When agents buy out some level of
government reserves they alter the composition of their portfolios
by exchanging their holdings of domestic currency in order to raise
their holdings of foreign currency by that amount. Thus an attack
produces thé desired reduction in the domestic to foreign currency
ratio, and;zby attacking some critical level of reserves (which we

%
denote r ), portfolio balance can be maintained immediately before
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and after the attack, without requiring a jump in the exchange rate,
as follows: .
Before : m. -¢e - f.= & A ( 3.35)

After : (m- - r*) -er - (£ + r* ) =8 - é+/n

where foi"a variable x, x- denotes its value immediately prior to
the attack;' and x; the value immediately after the attack. The
speculative'éttack condition of no exchange rate jump requires that
r* be cho;gn such that e; = ‘e. Note that the higher the
inStantaneous jump in expected depreciation, é+, the greater the

quantity of reserves that must be attacked.

The above'aéscription éxplains how a speculétive attack is able to
meet the requirement of continuous portfolid balance. It remains_ to
show how :the attack links up‘the stock-fldw dynamics of the two
regimes. iﬁAis the stock-flow dynamics thaﬁ will determine all the

critical values in (3.35).

Figure 3.4.(%). demonstrates the process of accumulation and reserve
loss that occurs as the economy evolves under the fixed rate regime.
The initial level 6f wealth ap is uniquely associated with external
balance in‘the absence of real shocks - nevertheless, the gradual
stock-flowv, dynamics push the economy towards a stock-flow
equilibrium at & (at this level of wealth r = -p) once the credit
expansion begins. In figure 3.4.(b). the fixed regime is represented

by a movement along the expansion path of a ray from the origin
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through the initial equilibrium ey such that a constant proportion

of foreign assets in agents' portfolios is preserved.

Figure 3.4.(b) also shows the responsé of the economy to monetary
expansion under permanently floating exchange rates, as‘ considered
in the previous section. The linking up of the two regimes in a
manner that avoids an exchange rate jump 1is represented by a
discrete movement from the expansion path of the fixed regime to the
saddle patﬁ of the floating regime. The attack must occur at a given
level of weélth, since the level of wealth immediately before and

after the attack is:

X -
Before: a - =m- - e + f._ , ( 3.36 )

*
After: a 4 =(m - r* ) —ep + ( £- + r* )

The transfer of r from domestic to foreign currency leaves total
*

nominal wealth stocks unchanged, and since r is that critical

reserve level that yields e; = €, there is no discrete deflation of

. X % X
the nominal wealth stock. (Henceforth we simply put a - = a 4+ = a ).

Thus the speculative attack leaves wealth at that level a* to which
it had evolved 3just prior to the collapse of the fixed regime,
whilst thefe is a discrete rise in private sector holdings of
foreign currency of amount r*. This is the movement from A to B in

figure 3;4.(b);(15)
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Thus, given that exchange rate jumps and di&ergent paths are to be
avoided, thé:floaﬁing reéime commences with;thé inherited stocks of
wealth a*  énd foreign currency (f- + r*). Since the accumulation
process uﬁder fixed rates establishes that a > ap, the floating

regime inherits an external deficit. The post-collapse adjustmentb
path from B to e; involves wealth réturning to ap, and
correspondiﬁély, output falling and the (initially overvalued) real
exchange rafe depreciating back to their original levels. Hence the
inherited deficit is gradually eliminated. The combination of this
post-collapse current account process with portfolio balance again
reflects the acceleration hypothesis - in this case that e > 1 along
the adjustment path from B to e;. The anticipation of this rate of
depreciation means that agents wish to commence the floating regime
with a portfolio composition shifted more towards foreign currency
than will .be the case when stock and portfolio adjustments are

complete (and e = ) at ei. Hence agents are content to start the
floating regime with (f. + r*) given the time path of reduced

foreign currépcy holdings from the current account deficit.

The foregoing analysis establishes the inevitability of a collapse
and the nature of a speculative attack, along with the fixed and
floating regimes which surround it. It is the adjustment dynamics
surrounding ;fhé regime switch that prohibit an analytical solution
for the timihg of the attack. All the critical values involved in
the attack '(the values that determine how vportfolio “balance is
instantaneoﬁély. achieved) are functions of wealth, a sluggishly

adjusting dyhamic variable.
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Recall that Flood'and Garber style analyses_sblve for the collapse
time by abstracting from stock adjustment dynamics. The analyses of
crises within a general equilibrium intertemporal optimisation
framework _(Calvo (1987), wvan Wiinbergen (1988)) show that a
speculative attack must involve a discrete switch between the steady

(16) In these models, a.

states of fixed and floating regimes.
justification’for the existence of money must be found. Calvo adopts
a "cash in advance" approach, so that the first order condition
means the optimal planned consumption path (which is constant) will
depend on the opportunity cost of holding money (return dominated by
bonds) against consumption. This cost falls under fixed rates, so
consumption“_rises to a higher level, and a deficit arises from the
excess of absorption over income. After the crisis, the system locks
itself into another steady state, the opportunity cost of holding
money instantaneously rises by steady state depreciation, and
consumption falls to the (constant) level of gross national product.
There 1is é discrete one off fall in the demand for money, which
determines fthe reserve quantity to be attacked. In van Wijnbergen,
money diredtiy enters fhe utility function, é first order condition
is  that the marginal rate of substitution between money and
consﬁmption"'jbe equal to the nominal interest rate (which
instantaneously rises by steady sate inflation on collapse). Thus, a
given - value of consumption determines the equilibrium money stock,
which againlfalls discretely on transition to floating, determining
the quantity of reserves, which, if attacked, locks the system into

a new steadyAstate.
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In the monetary approach model presented’ here, however, money
represents a‘stock that is accumulated when the private sector is in
an adjustment phase, rather than a good thet is always held in
desired quantity. Hence we cannot appeal to eteady state results for
desired stoek holdings to determine the desired reduction in the
money stock (through elimination of reserves) at the moment' of
transition. The instantaneous switch in portfolio composition
depends on tﬁe stage of dynamic adjustment. Thus simulation methods
are used in chapter four to find that level of wealth at which
attacking femaining reserves will both preserve portfolio balance
with no exéhange rate jump, and satisfy the adjustment dynamics of

both regimes.

3.2. AN ENDOGENOUS BUDGET DEFICIT

In this section the model of the economy used in section. 3.1. is
maintained, ‘but the government's budget deficit is now rendered
endogenous{f‘Fiscal _sténce is modelled asAih chapter two - tax
revenue is"endogenous via a proportionai income tax, whilst
ngernment expenditure (again allocated te the domestic good) is
exogenous. This means the policy of an exogenously imposed rate of
credit expansion examined in section 3.1. is here replaced by the
policy shock of a rise in government expenditure. The two real
shocks (a fall in demand for exports and supply of = labour) are

maintained for analysis.
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All three  shocks inevitably lead to the collapse of the fixed
regime, whiéh' evolves towards the same stock-flow equilibrium as
chapter two (recall that the labour market cleared in the long run).
Thus the fixed regime is described briefly:in section 3.2.1. The
floating regime is described in section 3.2.2., and the two regimés

finally linked by a speculative attack in section 3.2.3.

3.2.1 Fixed

The model rémainé as specified in equations*(B.l) to (3.9) except
that goverhment expenditure 1is included in the national income
identity (3.4) and private sector consumption is a function of
disposable income ydis = (1-t)y in (3.5). The equations are repeated

for convenience (with (3.4) and (3.5) amendéd):

Definitions:
a=(m-e)+f ( 3.1)
o=e-p ' ( 3.2)
Identities:
m=r+d - ( 3.3 )
y=c+b+g ©( 3.ka )
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Demand:

LA

.

= q v .
c = B(1-t) + 6a ’ B ©( 3.5a )
b = 80 - e - 2 ' ‘ ( 3.6 )
Supply:
y = an ( 3.7 )
nd = b(w-p) (3.8 )
n® =c(w- (1-T)p - Te ) - w* | ( 3.9 )

As beforeé' a short run equilibrium joiﬁtly determines the
endogenous  variables o and vy by the conditions of labour and goods
market clearing. The labour market equilibrium locus is given by
(3.10) as before; substituting (3.5a) and (3.6) into (3.&a) gives

the domestic goods market condition (3.11a):

y = -510 - szwt ( 3.10 )

where sq = labc/(btc), sy = ab/(btc).

qy = 60 + 8(1-Ta+g - 2 ( 3.11a )

where q = (1-8(1-t)(1-T)).
The short fun system (3.10) and (3.11a) solves for ¢ and y with

respect to (pre-determined) wealth and the exogenous variables g, =z

and w®. The results are:
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do -8(1-T') -11 -spq || ds
= Q dz, ( 3.37 )

dy 816(1-T') 81 -1 -826 dw

where Q = (51q+6)-1 >70.

The results are as derived in section 3.1.1, (with the only
differencegthe incorporation of income tax effects in q). Note that
the new shock, fiscal expansion, simply has the opposite effect on o
and y to a loss of exports, as the former represents an exogenous
rise in the demand for the home goods; the lose in exports being an
exogenous fall. The substantial difference between the two shocks

arises from their differential effects on external and public sector

balance (and thus on accumulation dynamics), which we now consider.

The external balance outcomes are again derived by substituting the

short run results for do and dy into (3.6):

| T
db = [babgbzbw][dadgdzddt] | ( 3.38 )

where b; = db/di, i = a; g, z, w®. These results are:

= -08(8+4T'sy) <0

o o
<] v
L} Ll

-Q(B+518I(1-t)) < 0
bg = -0s1(1-8(1-t)) < 0

by = -Rs26(1-8(1-t)) < 0
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The effects - of rises in wealth, loss of exports and reduction in
labour supply are to create trade deficits as discussed before. The
fiscal expansion clearly creates a trade deficit as a consequence of

the real appreciation and rise in income in (3.37).

With an endogenous budget deficit the private sector will also
accumulate assets from the public sector viavbudget deficits. Since
tax revenue. is endogenous, the short run solﬁtion for output also
vields an instantaneous outcome for public sector balance, and thus

for the rate of credit expansion:

. T
a =f[ dy dg dg 4y ][ da dg dz du® ] - (3.39)

(o¥
1]
1

= -Q8tsy(1-T) < 0

dg = Q(b*sy(a-t)) >0

Q.
[
n

Qtsy >0

£

Qtsy6 >0

A rise in wealth raises output, and thus tax revenue, yielding a
public sector surplus - rises in z and wt have the opposite effect.
The fiscai’ expansion raises output, but the multiplier is
insufficienf to raise tax revenue to cover the extra government

expenditure.f

We now consider the dynamic effects of private sector accumulation

form (3.38) and (3.39).
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The Dynamics -

As before, we take the time differential of (3.1), and maintain the
assumption that the two assets are accumulated in fixed proportions

whilst the exchange rate is pegged:

( 3.40 )

é=v§1-é+f.v=r?1+f
f=aa (3.61)
m= (1-a)a | ( 3.42 )

From (3.3),; domestic assets are derived from balance of payments

surpluses and budget deficits:

m=r+ad " ( 3.43 )
r=db- f | ( 3.44 )
5.

‘dg - tdy (3.45 )

with db and d taken from (3.38) and = (3.39) respectively. .
Substituting - (3.41) to (3.45) into (3.40) gives overall private

sector accumulation:

e
1

b+ a | | (3.46 )

Thus the system may again be expressed as first order with wealth as
the state variable, since both overseas and public sector balance
can be expressed as functions of wealth and the exogenous variables

g, z and w*. Substituting (3.38) and (3.39) in (3.46):
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T
a = aza + [ ag az ay ][ dg dz aw® ] ( 3.47)

where aj = ( db/di + dd/di ), i= a; g, 2z, w'. These derivatives are:
ag = -Q8(6+s1((1-T)t+)) < 0

ag = 9s1(1-8)(1-t) > 0

ap = -Qsl(l-ﬁ)(l-t) <o

a, = -2s526(1-8)(1-t) < 0

Thus, although each exogenous shock produces deficits on both public
and overseés sector balances (with offsetting effects on
'accumulationi, the overall effects on accumulation accord with the
hoarding function. A positive (negative) shock raises (reduces) the
desired stock of wealth, inducing positive (negative) private sector
savings. A rise in wealth itself creates an excess stock and leads

tovdis-saving, ag < 0, S0 the system is stable.
The Long Run

Setting a = 0 in (3.47) yields the fbllowing changes for wealth

across steady states:

da/dg

1}

-ag/ag = 51(1-8)(1-t) / 6L > 0

da/dz = -az/az = -s1(1-8)(1-t) / BF < 0

da/du® = -ay/ag = -356(1-8)(1-t) / 6L < 0
L= (6+s59(T+(1-T)t) > 0
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Wealth rises for the fiscal shock, and falls for the export demand
and labouf, supply shocks. These outcomes for the state variable
again vyield 1long run multipliers for the real exchange rate and

(17) Finally all these results are substituted into the trade

output.
balance equation (3.6) to produce a steady stéte balance of payments
dgficit (récall that capital flows cease on setting a = 0). The
results are reported below in terms of the pdSitive rate of reserve

loss (denoted u?) that would obtain in the steady state:(ls)

dp¥/dg = (6+s{T(1-t)) / £ > 0

dur/dz ts; /L >0

du¥/dut = tsy6 / £ > 0

From ﬁhe position of short run equilibrium, the same adjustment
process is encountered in the case of the export demand and labour
supply shocks. The private sector is dis-saving, and the falling
stock of wealth is associated with falling output and a depreciating
real exchange rate. Thus this adjustmentv process involves an
improving vbalance of payments position. However, the process also
involves falling tax revenues and a rising budget deficit. Hence the

process of decumulation tends to a stock-flow equilibrium where the
rising rate Qf credit expansion offsets the falling rate of reserve
expansion, ieaving thé stock of total wealth constant. Wealth (and
output) will never fall sufficiently to remove the balance of
payments deficit, and the real exchange rate will remain permanehtly

overvalued for as long as the fixed regime lasts.
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From the poéition of short run equilibrium that follows the rise in
government expenditure, the adjustment proﬁess involves positive
accumulation; The rising level of wealth brihgs about rising output
and an appreciating real exchange rate, and_thus a deteriorating
balance of payments. The budget deficit, ho&ever, is improving as
tax revenue: rises. Hence the process of accumulation drives the
economy towards a stock-flow equilibrium in which the rising rate of

reserve loss offsets the falling rate of credit expansion.

Thus, in ail cases; the approach to a " stock-flow équilibrium
involves grédual and continuing reserve loss, with the budget
deficit "crgwding out" net exports at an overvalued real exchange
rate. There are no endogenous forces requiring elimination of the
balance of payments deficit since private sector stock adjustment

would be completed at an "excessive" level of wealth.

3.2.2. The Floating Regime

The steady states of the fixed regime involved credit expansion,
with stock-flow equilibrium preserved via offsetting reserve loss
leaving real wealth constant;.in a floatingksystem the equilibrium
level of real wealth is maintained by steady state inflation
offsetting the domestic credit expansion. Thus, in line with the
discussion of section 3.1.2., we select total wealth and foreign
assets as Lthe state variables to describe. the response of the

floating regimes to the various shocks considered in section 3.2.1.
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Dvnamics and Stability

The accumulation of foreign currency is derived from the current
account. At any point in time the stock of total real’wealth remains
sufficient to determine the real exchange rate, income, and thus the
state of the current account. Thus we may again adjust the current

account equetion to suit the present model specification:

f = bya - ( 3.48 )

where by =I;QG(8¥P51) < 0, as reported in (3.38).
Accumulation of total real wealth is:

( 3.49 )

Vo
n
e
1
Mo
+
Fhe

Again we subetitute in the components of (3.49). The accumulation of
foreign curfency is described in terms of the level of wealth by the
‘current account equation (3.48). The rate of increase in domestic
assets is‘,how also endogenously determined:by the stock of real

wealth as domestic credit evolves according to:

m = dya ) ( 3.50 )

where dg = -Q6ts1(1-T') < 0, from (3.39).

The rate of depreciation is determined by portfolio balance
according to the allocation of the portfolio between domestic Aand

foreign currency stocks. As we saw earlier, portfolio composition
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may be expressed in terms of total wealth and its foreign component

which yieldégdepreciation as follows:

c=nl(&-(a-2£)) . ( 3.51 )

Substituting (3.48), (3.50) and (3.51) into (3.49), we have:
a=a@a-m&-(a-2£)) g ( 3.52 )
where ag = ( by + dg ) = -Q(6+s1((1-T)t+T)) <.0.

Equations (3;52) and (3.48) constitute a second order dynamic system

in wealth aﬁd»foreign currency:

agtn -2n a ag ag ay g
+ z
ba 0 £ bg by by || w

£ ( 3.53 )

the Qo

where the élements of the forcing matrix b;j, aj, i = g, z, W are

provided in (3.38) and (3.47) respectively.

The system exhibits saddle point stability, as the transition matrix

A has determinant:

| | = 2mby = -2n08(8+T'sq) < 0
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In a, f space, the £ = 0 locus remains horizontal for that unique
combination of real variables which maintains external balance,

whilst the 5,= 0 locus has the slope:
(da/df)é:o = 2n/(n+ay) 2 0 as m X | ag | ( 3.54 )

Thus the slope of a =0 depends on the degree of currency
substitution, as was discussed when considering the case of monetary

expansion 1in section 3.1.2.

Given the stock of foreign currency, a reduction in wealth will tend
to produceA.positive accumulation via a current account surplus
(which implies f > 0) and by a budget deficit (so m > 0). However,
from the po:tfolio balance relation the implied reduction in the
domestic toiforeign currency ratio also causes depreciation. Thus
the slope of the a = 0 locus depends on the‘relative strengths of
these offsetting effects. A large degree of currency substitution (a
low value for m) means that small variations in depreciation are
associated with given changes in portfolio composition. Thus, when m
is sufficiently small, we will have e < ( ﬁi+ f ) following the
reduction iﬁ weélth. In this case a further 'switch in portfolio
composition{ towards foreign currency (a rise»in f, given the level
of a) is réquired to produce an offsetting rate of depreciation and

the a = 0 lbcus will be downward sloping.

The saddle path again has a positive slope, reflecting the

acceleration hypothesis.
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The Long Run

Equation (3.53) is solved for equilibrium (5 = f = 0) to obtain
steady state changes in total wealth and foreign curfency holdings
for each shock. We first consider the results for overall wealth,
which are determined by the real structure of the economy, and then
the results.for foreign currency which depend on the influence the

degree of currency substitution has on the txansition process.

The results for wealth are:

da/dg = -bg/by = -(6+s18l'(1-t)) / 6T < 0,

da/dz = -by/by = -s1(1-B(1-t)) / 6t < 0,

da/awt = -by/by = -3,6(1-B(1-t)) / €t < 0,
where t = (6+sqI') > 0.

Thus total ~wealth falls across steady states for all shocks, and

(19) This is due

falls by more than is the case in the fixed regime.
to the reduirement that the current account must balance in the

steady state;

The fiscal - expansion represents a structural shift of demand in
favour of home goods. This brings forth a rise in the relative price
and home 'goods (a real appreciation) ahd a rise in  their

(20)

prodﬁction. These effects would tend to produce a current

account deficit, hence the stock of wealthbmust fall for current
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account balance. The shift reduction in the demand for exports
brings about a steady state fall in wealth that exceeds that wunder
the fixed régime {correspondingly the real exchange rate depreciates
and output félls further) so that the current account will balance.
The shift reduction in the supply of labour also requires wealth to
fall furthef than in the fixed regime, accompanied by a greater fall
in output aﬁd real depreciation (although the'real exchange rate 1is
still appfeciated relative to its original level due to the "cost

push" nature‘of the shock).(21)

Before considering the results for foreign currency holdings, it 1is
useful to note the steady state rate of depreciation (and
inflation), which we denote by u? below. This is determined by the

rate of credit expansion required to finance the budget deficit:

due/dg

(8+s1T(1-t)) / T > 0,

dn®/dz = ts1 / T > 0,

due/dwt =ts26 /1t >0
The steady state changes in the stock of foreign currency are:

(agba'bg ( aa""ﬂ.) ) / ZTT.ba

df/dg =
= (6(6-m)+s¢T(1-t)(6-B1)) / 21Ot Z 0
df/dz = (agby-bylagtn)) / 2ub,
= sl(ét-n(14ﬁ(1-t)) / 218t 20
df/dw® = (agbg-bylagtn)) / 2mby

s26(6t-1(1-8(1-t)) / 2méT Z 0
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Although total wealth must fall, the stock of foreign currency may
rise or fall, The possibility that the stock of foreign currency can
rise across:steady states, implying current account surplus during

(22) However, the result

adjustment, may at first seem surprising.
reflects thé influence that the composition of portfolios has on
dynamics under floating exchange rates. The results reported above
show that steady state depreciation is a function of the real
parameters ‘that determine the required fall in overall wealth. The
results fof:.the long run change in foreign:currency holdings are
dependent on the degree of currency substitution n as well as real
parametersf», This is because, given the ultimate rate of
depreciation, mn determines the extent of the desiréd stock re-
allocation..of portfolios across steady states in response to the
permanently -higher depreciation. As we shali see, when portfolio
composition. is highly sensitive to depreciation (recall this "high
elasticity. case means a small value for n); the stock of foreign

currency will rise, and the initial jump in'the exchange rate will

be greater.

Consider the‘case where domestic and foreign currencies become near
perfect subétitutes. Thus portfolio compdsition becomes highly
sensitive to their relative rate of return.

Figure 3.5.(a) illustrates the response to a fiscal expansion.(zs)
The E = d.locus shifts down, since a lower level of wealth is
required for current account balande. The a = 0 locus, which, by

(3.54), is downward sloping (since m < |aa|) shifts to the right by
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Figure 3.5.(a).
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ag/2n. The reason for this is that, at the initial stock of wealth
ag, the fiscal deficit would tend to induce rising wealth (a> 0).
In order teloffset this (i.e.: to re-attain the a=0locus at a =
ap followihg'the shock) a positive rate of depreciafion is required.
This can be achieved by shifting the portfolio composition towards
foreign asSets: a rise in the level of f, giVen ap. (Note that 'theb
shift will be greater, and thevé = 0 locus fiatter, the smaller the
value of _n)} The new steady state e; involves a higher level of
foreign currency, so the adjustment process from A to e1 involves a

current account surplus.

There is also a substantial initial jump in the exchange rate, which
deflates wealth from ag to the level represented at point A. This
jump is required because, following thei shock, actuval and
anticipated depreciation instantaneously rises. The high degree of
currency Sﬁbstitution requires an instantaneous and sizeable
reduction in the domestic to foreign currency composition of
portfolios in order to preserve portfolio baiance at the moment of
the shock.:Given the stocks of currencies, this is achieved by the
exchange rate instantaneously appreciating the value of the initial

foreign currency stock.

Figure 3.5.(b) illustrates the case when the degree of -currency
substitution is negligible (m becomes very large). The real sector
of the ecenomy is unaffected - thus the current account balance
locus shifts down to the same extent as before. However, the a= 0

locus (positively sloped as m > |aa|) tends not to shift. at all.
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The reason is that, at the initial level of wealth ag, agents will
only willinély accept a shift in portfolio composition towards
foreign currency holdings if they expect to receive a near infinite
rate of refurn (rate of depreciation) on ‘the additional stocks.
Since there is no shift in a= 0, the composition of portfolios will
be unchanged .across steady states, as agents are indifferent to
depreciation (which is the same as before in the steady state). Thus
foreign currency stocks fall along with overéll wealth, and there is

a relativelylminor initial jump in the exchange rate.

3.2.3. SPECULATIVE ATTACKS

The conditions for a speculative attack are present in any fixed
exchange vrate system exhibiting continuing reserve losses. In
section 3.2.1., it was seen that such‘a situation is brought about
when the fixed regime is subject to any one of the three shocks.
Thus in this section we conduct the same fofm of analysis as in
section 3.1.3.: following the evolutionqu wealth in the fixed
regime to examine.the point of linkage with fhe saddle path of the

post-collapﬁe floating regime.

As seen in the foregoing section, a variety of adjustment processes
may arise under a permanently floating regime in response to any one
of the ﬁhree shocks considered, depending on the degree of currency
substitution..However, the transition process:exhibited by the post-

collapse regime will be the same in all cases. This is because the
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level of wealth with which the floating régime commences post-
collapse is determined by the fixed regime. We have seen that,
whenever the:attack occurs, this level of wealth will always be such
that the floating regime inherits an external deficit which must be
eliminated.  Thus, in the diagrammatic expoSition that follows, we
adopt a maintained assumption about the degree of currency
substitution, supposing that the elasticity is sufficiently great to
vield = < ;]aal, and therefore a downward sloping a = 0 locus

according to (3.54).

Figure 3.6;(a) illustrates a gradual process of private sector
decumulation and reserve loss from initial equilibrium ey during the
fixed regime. Thus, qualitatively speaking, this diagram applies to
either the.shift reduction in the demand ervexports, or the shift
reduction in the supply of labour. From the.dynamics of the fixed

regime we 'know that wealth evolves towards the level &, at which

private secfor stock adjustment is complete (so that a = 0 at 4).
However, at- this level of wealth there will also be a permanent
balance of payments deficit, which is offset by a budget deficit.
Thus the extérnal balance locus, T = 0, requires that wealth should
fall further to aj; (where aj < & - see note (19)). In figure
3.6.(b), the evolution of the fixed regime is represented by the
movement along the path from ep to A: wealth is falling and, in the
absence of depreciation, portfolio balance simply requires that

domestic and foreign currency holdings are decumulated in fixed

proportions.

173



91 .
N ‘ \
Fiqure 3.6. (o) / Fiqure 3.6.(»)
90 - NO pOi \mo
, .
v SS
!
!
TH_\ v N
‘ -t
ol A ¥l Lo Nc---- /g
N\ b A
6% a=0o'
P— W.HO\ p_ .WHO
(IS
| 1 S 1 1 /.ﬂ
rd
ﬁl* ﬁ.O hO .ﬂ. ’



Figure 3.6,(b) also shows the response of the a = 0 and E =0 loci
under permahently floating exchange rates, as they are affected by

(26) pne £ = 0 locus shifts down to aj, that level of

the shock.
wealth at "which the current account wiil balance. Given our
' maintained'-§55umption about m, the a=0 locus shifts to the left
but is sufficientlylelastic such that foréign currency holdings
would have risen under permanently floating rates (so f1 > fg). The
saddle path depicted is associated with final equilibrium e1, “and

positively - sloped, reflecting the acceleration hypothesis

relatiohship.

The trajectory of the fixed regime involves continual reserve loss
so that, fdr any initial stock rp, reserves would eventually be
exhausted whilst wealth is at some level alz d. However, agents
foresee this inevitability and also know that there will be an
instantaneoué jump in expected depreciation when the fixed regime
does collapée, They thus desire that their pértfolio composition be
discretely ‘switched towards foreign currehcy when .the floating
regime éommences {compared to the compositi§n at point A in figure

3.6.(b), which is associated with zero depreciation).

However, speculative behaviour prevents this switch occurring via a
jump in the exchange rate. This is because speculative behaviour
requires that before the government's reserves of foreign exchange
(which can: be bought out at a fixed cost). are exhausted, the
remaining sfock be bought out at that momeht in time when the

dynamics of adjustment are consistent with no arbitrary profits
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accruing to agents who exchange domestic for foreign currency -
i.e.: such that the exchange rate does not jump and instantaneously

appreciate the value of foreign currency.

In figures 3.6. this is shown as occurring_at_that moment in time
wheh’wealthbhas evolved fo the level a*. Th15 1eaves r* reserves of

foreign exéhange available for a discrete currency swap which
enables the‘séddle path to be obtained (the horizontal shift from A
to B) withdut a discrete depreciation being'required to meet the
jump in expected depreciation (and therefore without a discrete
change in wealth from the level a*). After the attack wealth‘ is
gradually reduced as the inherited deficit is removed, with a
consequent 'decline in foreign currency holdings, and, via the
acceleration ‘hypothesis, with depreciation ih excess of its steady

state.

Figures 3.7. provide the same method of illustration of an attack on
reserves that precipitates the collapse of a fixed regime that is
subject to a:fiscal expansion. The same basic‘analysis applies. Once
again there -is some unique point in time' in which wealth has
attained a level, a*, such that a quantity of reserves, r*, remains
available fdr the private sector to buy out in order to satisfy a
desired discrete shift in portfolio composition without violating
the speculative condition of no arbitrary profits or the convergence

of the floating system from the level of wealth a*. This 1s again

denoted by fhe horizontal shift from R to B in figure 3.7.(b).
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The requirement that external balance ultimately be achieved means
that the éost—collapse dynamics (the adjustment from B to e; in
figure 3.7.(b)) will be similar to that which holds for the  real

shocks.

‘However, a difference emerges from the overall‘process that follows
the real shoéks in that wealth is being accumﬁlated for however long
the fixed régime lasts. Thus, from initial equilibrium eg in figure
3.7.(a); wealth is rising towards its desired stock under fixed
rates, &, whilst external balance would require a fall in wealth to
ai;. This is likely to imply both a more rapid depletion of reserve
during the fixed regime, and that wealth will be further from its
steady state wvalue at the moment of collapse. The latter point
entails that depreciation will also be further in excess of its
steady state when the floating regime is instigated, which in turn
implies a greater desired stock exchange of nominal assets (a
greater quaﬁtity of reserves attacked) is  required to satisfy

portfolio balance.

Finally we conclude by again noting the incompleteness of the
foregoing anélysis in its omission of a solution for the endogenous
timing of the collapse of the fixed regime,:for reasons that have
been advancgd earlier. In the next chapter the present model, under
both flexible and sticky wage assumptions, is simulated to provide
this final‘_part of our analysis of balance of payments crises in

monetary approach models.
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In that chapter there are a number of points we draw on and seek to
confirm from the foregoing analysis. Firstly that the key to finding
the timing:'of a speculative attack will lie in examining how
portfolio balance is instantaneously achievedAfollowing an attack on
reserves at: some arbitrary point in time. If the domestic and
foreign currency stocks entailed by attacking reserves remaining at
that point in time are such that portfolio balance still requires
the exChangé:rate to jump to ensure these sthks are willingly held,
then attacking reserves at that time implies either losses will be
incurred (é discrete appreciation) or that pqtential profits were

ignored in the past (a discrete depreciation).

Secondly we know that wealth is the key dynamic variable in a
monetary approéch model, and its evolution determines the values of
'currency stocks and the jump in expected depreciation that are
critical té the timing of the attack. We also know that a
speculative attack must provide a smooth link between the adjustment
dynamics ihposed by sluggish stock adjustments under fixed and
floating rates, as the level of wealth should not be altered by a

speculative»éttack.

Thirdly we look to confirm our analysis of the adjustment dynamics
surrounding:_the collapse, as well as obtaining some insight into
their effect on collapse timing. From the analysis of dynamics under
fixed rates;'we look at the influence of sticky wages and economic
structure on the timing of collapse. From the floating regime

analysis we look for the common adjustment process that should
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emerge postfcollapse. This is that there wili be gradually falling
wealth associated with a depreciating real ekchange rate and falling
output to eliminate the current account deficit, and that, by the
accelerationihypothesis, that the adjustment with a current account

deficit involve depreciation in excess of its steady sate.

Finally somé conjectures about collapse times suggested by the
foregoing éhalysis are examined. In the above discussion we have
already ventured reasons for supposing fiscal expansion will bring
about a rgiatively early collapse. A furthéf point is raised by
looking at .two,steady state results we have derived that should
provide a guide to likely collapse times ;:the rates of reserve

loss (p%) and depreciation (n®). These results were:

au¥/dg = (6+s5{0(1-t)) / L , dn®/dg = (6+syT(1-t)) / T,
an’/dz = tsy / T, a®/dz = tsy / T,

du¥/dut = ts,6 / £, an®/dut = tsy6 / 1

where I = (6+sy(P+(1-t)) > T = (6+syT) > 0.'25)

Note from these results that we have dur/dg = (1 - due/dz), and

due/dg = (1:;bdue/dz), reflécting the symmetrical structural change
represented by fiscal expansion and a reduction in demand for
exports (a 5tructural demand shift towards and away from home goods
respectivel?i. thus wé concentrate on the ISYmmetrical nature of

adjustment following the fiscal and export shocks in chapter four.
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The results also suggest that 6, the responsiveness of substitution
between the domestically and foreign produced good with respect to
their relative price (the real exchange rate o), is likely to be a

key parameter in determining collapse times.

Hence in the next chapter the simulations are conducted for two
different vélues of 6. In particular we consider a scenario in which
6 tends to zero.(so that the Marshall-Lerner condition is only Jjust
satisfied). In this case the effects of the structural chénges on
output dominate those on relative prices. Thus the fiscal expansion
inflicts damage on external balance through the channel of imports
rising withvdisposable income (dur/dg tends to I'(1-t)/%), whilst the
induced real appreciation is relatively less significant. The
reduction in export demand works primarily Via the induced budget
deficit that results from the loss of tax revenue (dur/dz tends to
t/L) whilst. the real depreciation has little effect in re-

(26) Finally, the * "cost push" (real

stimulating : exports.
appreciation) effects of the reduction in labour supply produces
little effedt on external balance (du.r/dwt tends to zero). We find
that these intuitive explanations are further aided by relating the
simulation fesults to the effect of 6 on ‘the aggregate demand-

aggregate éupply framework, and the links between this and the

monetary flows approach to the balance of payments.
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NOTES

(1) The distinction between this approach and that adopted by
other contributions to the literature on balance of payments crises

is drawn beldw.,

(2) In the simulations conducted in chapter four, wages are re-

introduced as a dynamic state variable.

(3) Driskill and McCafferty (1987) present a model which
incorporates a role for the real exchange rate on both the supply
and demand side, but omit wealth from aggregate demand.

(L) Kawai = introduces an endogenous deficit in a model that
combines current account and sticky price . dynamics. However, he

assumes regressive, rather than rational, expectations.

(5) The payments deficits considered are temporary. During the
adjustment process the government devalues fhe official exchange
rate in order to satisfy a reserve target. The timing of this policy
switch is ekogenous (i.e.: it is assumed that reserves do not reach
a critical level that would precipitate a speculative attack before
the switch) and known to the private sector. There is a dual
exchange rate system, and the dual rate cannot Jjump when the
official rate 1is actually devalued. This condition is used for a
diagrammatic exposition of the economy before and after the policy

switch.

(6) Khan Ahd Lizondo (1987) and Calvo and Rodriguez (1977) analyse
exogenous budget deficits in monetary approach models of fixed and
floating regimes respectively. (Their models assume the dependent
economy goods specification and an exogenous labour supply); Khan
and Lizondo assume ongoing capital flight despite a permanently
pegged exchange rate - our analysis effectively introduces rational
expectations to link the two systems by speculative behaviour.
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(7) This definition of wealth is drawn from the above papers.

(8) Recall - that desired flows for individual assets cannot be

specified in stock adjustment terms under fldating rates.
(9) This differs from chapter two, where nominal wage adjustments
shift aggregate supply, so that combinations of appreciating real

exchange rates and falling output are possible during adjustment.

(10) The impact effect for the labour suppl? shock again follows
from the assumption of instantaneous labour market clearing.

(11) Steady state results for the real exchange rate and output are:

do 1 1 -spl -(1-T) || dz,

i S e aw
dy (6+s4T') | -81 =526 s9(1-T") dn

(12) MécDohald (1988) re-specifies the Calvo and Rodriguez model in

terms of overall wealth and foreign currency holdings
(13) Thus the outcomes for o and v are as in note (11) above.

(14) The transition process that follows monetary expansion is the
same irrespective of the slope of a = 0, since the saddle path is

always positively‘sloped.

(15) We lmpllCltlY assume the reserve limit is zero. Note that the
uniqueness of r derives from the transversality condition. If a
greater quantity of reserves were transferred to foreign currency
holdings in attack (and the condition of no exchange rate Jjump
imposed so that wealth remain at a*) the floating regime would
commence at a point below the saddle path. This would require that
agents predict a divergent path of ever increasing depreciation and

ever falling wealth.
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(16) These models are clearly outside the scope and framework of
this thesis. We do not suppose to provide a detailed description,
but merely to indicate how they provide a solution for the timing of

collapse.

(17) SteadYVState results for the real exchange rate and output are:

-1 1 -sy(D(1-t)+t) || dg

do
=7 1 dzt

dy 81 =81 ~896 ' dw

Note that the steady state results are the same as in chapter two
(where the labour market clears in the long run). Comparison with
Table 2.2.‘bf chapter two can be made by noting that s; = al(l-py)
and sy = ap,. (I above equals I in Table 2.2)}

(18) EquiValently, ur may be derived form the steady state budget
deficit.

(19) Denoting initial wealth as ap, and letting & and a; represent
the steady state levels under fixed and floating rates respectively,
then & > ao; a; < ag for the fiscal expansion. For the real ~ shocks
it can be seen that wealth falls more under floating rates since we

have & = (ap - aj/ag), a; = (ag - bj/by), so:
as ag, by, d3 < 0; bj <0, d; > 0.

where subsgripts are the partial derivatives taken from (3.38),
(3.39) and (3.47) of the text, and we index i = z, Wt

(20) Sachs. (1980) notes that an "expenditure switching" fiscal

expansion will have a positive long run effects, even if real wages

are rigid.
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(21) Steady state results for the real exchange rate and output are:

do -I' 1 -sy dg

=<7t dzt
dy sy -s1 -s26 dw

(22) However, recall the "counter intuitive" Calvo and Rodriguez

result.

(23) The samé arguments hold for the other shocks (although these
shocks shift a = 0 in the opposite direction for m -> 0).

(24) Note that all initial loci (passing through eg) are suppressed
in figures 3.6. and 3.7.»for the sake of clarity.

(25) Since I > T steady state depreciation exceeds steady state
reserve loss, as the greater fall in wealth (and tax revenue) under

floating rates entails a greater budget deficit.

(26} Note that 6 does not appear in the numerator for du?/dz and
due/dz: thus the higher the value of & the less "damage" inflicted
by the export shock, since the real depreciation has a more

substantial mitigating effect in re-stimulating export demand.
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CHAPTER FOUR

THE MONETARY APPROACH, FLEXIBLE AND STICKY WAGES, ENDOGENOUS _BUDGET

; ICITS IMING OF SPECULATIVE ATTACKS

INTRODUCTION

This chapter completes our analysis of sbéculative attacks by
developing}té method that solves for the time at which ‘a monetary
approach model of a fixed rate system will ddllapse. The collapses

are brought about by the structural changes.in the economy (and
fiscal expanéion) which were considered in chapter two and the
second half of chapter three. The government does not adjust its
fiscal stance, so the rate of credit expansion is endogenously

determined according to these structural conditions.

The sticky wage model of chapter two demonstrated cases of chronic
payments déficits that emerge in such a model, and chapter three
conducted an analysis of the inevitable attack and post-collapse
floating régime for a flexible wage version of this model. In this
chapter a simulation analysis of both flexible and sticky wage
models is made that demonstrates the entire process of reserve loss,
the timing oflcollapse and subsequent enforced floating that results

(1) The simulation

when a structural shock hits the fixed regime.
package used‘ was the London Business School's PRISM (or ACES)

package for rational expectations models.
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The simulation results, by tracking the dyhamic behaviour of the
economy during adjustment, enable the consequences of the private
sector enfo:cing a floating regime by attacking the government's
reserves at‘any point in time to be examined. The attack occurs when
the value(s)ffor the state variable(s) inherited from attacking the
fixed regimé:imply the process of eliminating the external deficit
under floating rates (foreseen by the private sector) provides a
time path for foreign currency such that no initial Jjump in the
exchange raté is required to maintain continuous portfolio balance.

At such a time a speculative attack thereby’provides the method of
smoothly liﬁking the two regimes such that the requirements of
continuous portfolio equilibrium (and avqidance of windfall
gains/losses) = are reconciled with the fundamental stock-flow

dynamics of the monetary approach under fixed and floating regimes.

A framework for the simulations is provided by the issues arising

from the theoretical analysis, as noted at the end of chapter three.

4.1. THE MODELS

The models used in the simulations are outlined in equations (4.1)
through (bfié) and derive from those presented in chapters two and
three. There are four models in all : a flexible and sticky wage
variant, each run under both fixed and floating exchange rate
regimes. Thé: models aré written in log-linear form and discrete

time, with D being the change operator: DXt+1 = Xp41 - xt.(Z)
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The Fixed Regime

Demand Side:

th+1 = ¢Dat+1 - : ( &.1)
Ddt4q = Bt - tyt 4 ( &.2 )
Dri+y = -6pt - BL(1-t)yg - 6Tag - Dfgyp - 2¢ ( 6.3)

vl = BU1-T)(1-tlyg + O(1-Thag - 6pg + g - z¢  ( bk )

Supply Side:

Ystﬁ= 51Pt ~ Szwtt ' ( L.5a )

v’t = -al wg - pt ) - ( 4.5b )
’ t .

Dwt+1v= ¢( nipt + MW ¢ - Wt ) ( k.6 )

The Floating Regime

Demand Side:

th+1v= 6( et - p¢ ) - BL(1-t)yt - 6lag - zt ( 4.7 )
Dd¢+1 = 8t - tvt » ( 4.8 )
mg - et - f = - ((Egeyq - €t ) ‘ ( &.9)

vde = B(1-T)(1-t)yy + O(1-T)ag + let - pr) + 8¢ - 2¢ ( 4.10 )
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Supply Side;,

Yst; = ’31( €t - Pt ) - Szwtt ' ( &.1l1a )
ot = -al we - pt ) | ( 4.11b )
Dwier = ¢ mype + (1-mpleg + uzwtt -w ) ( 4.12 )

The Parameter Values

Demand Side - 8 = 0.85, & = 0.15, ' = 0.25, t = 0.2,

©=.5.0, 6§ = 2.5 or 0.01
Supply Side - sy = 0.1, sy = 0.4,
a=20.8, ny = 0.875, np = 0.5, ¢ = 0.1

Equations (&4.1)-(4.5a) constitute the (endogenous budget deficit)
fixed exchange raté model seen in chapter three. Note that the model
is in fact first order in total private sector real wealth, at,
accumulated Qia an overseas sector surplus and a public sector
(3)

deficit. The reason for entering separate equations for the

evolution of the components of wealth will become apparent.

Equation (4.1) reflects the assumption that, under fixed exchange
rates, a fiked proportion of accumulation is devoted to foreign
currency; (4.2) gives the evolution of domestic ‘credit via the
endogenous budget deficit; and (4.3) the  evolution of reserves

(&)

through the balance of payments. The aggregate demand and supply

189



curves (4.4) and (4.5a) are again as found in chapter three, and
jointly determine the endogenous variables price and output in terms

of the state variable wealth and exogenous variables g, z{ and wtt.

For the stibky wage variant under fixed exchange rates, the demand
block is unaltered, but the supply curve is now provided by (&.5b)
and the additional equation (4.6) is required for the evolution of

(5) o135 is the model which

wages, now also a state variable.
received theoretical analysis in chapter two, with a second order

system in wealth and wages.

For the floating regime, equations (4.7)-(4.11a) provide the
flexible wage variant of the model as analyséd in chapter three. The
system is second order, though, as was the case above, it is
expedient to maintain equations to provide erarate time paths for
foreign and domestic currency and the exchange rate, rather than
making the sﬁbstitutions which could express the model as seen in

chapter threé.(S)

Equation (4;7) determines the evolution of foreign currency via the
current account; (4.8) is the budget deficit; (4.9) is the portfolio
balance relationship with expected depreciation causing currency
substitution 'away from domestic currency, and (4.10) is the
aggregate démand schedule. As before aggregate supply is determined
either by (&.11a) in the case of flexible wages, or by (&4.11b) if
wages are ‘sticky. in which case the further equation (4.12) is

required to determine the evolution of wages;(7)
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The parameters values are drawn from other simulation studies (e.g:
Currie et al. (1986)), and two values are included for &6, the
elasticity ‘of substitution with respect to the real exchange rate,

following the discussion at the end of chapter three.

Each model is simulated by issuing a permanent unit rise to one of
the three exogenous variables g¢, 2t and wtt, representing a fiscal

expansion, a loss of exports, and higher wage demands respectively.

2 RCH PROCED

This section describes the procedure used to determine the timing of
a speculative attack. The exchange rate must not jump at the moment
of ba specglative attack, thus we must search for that level of
reserves, which, if attacked, will satisfy pofffolio equilibrium at

the moment of attack without requiring instantaneous depreciation.

At t = 0, one of the three shocks is delivered to the fixed exchange
rate regime. The initial values of all endogeneus variables are set
to zero. The‘eeonomy will start to evolve towards a new stock-flow
equilibrium in which the private sector holds its desired stock of
wealth. However, as has'been seen in previous chapters, this stock -
of wealth isAin excess of that required to eliminate the external
deficit. Thus all simulations provide a time path for reserves in

- which they arekcontinually depleted.
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At t =0 there is some known limit for the stock of reserves which
the government 1is prepared to use to defend the exchange rate

lim(8)

parity, which we denote as R . Thus, in the absence of a

speculative - attack, at that point in time in which reserves reach
Rlim the ecohom& would switch'to a floating regime. However, in the
presence of . external and public sector deficits, this switch is
accompanied by an instantaneous jump in _expected depreciation.
Hence, by 'the portfolio condition (4.9), an instantaneous 3jump
depreciatiopi of the exchange rate is required to ensure the given
stocks of 'dbmestic and foreign currehcy are willingly held. BAn

exchange rate jump, however, is incompatible with speculative

behaviour.

However, at‘ any point in time t = T prior to the exhaustion of

reserves, a stock of reserves RaT remains, and this is given by:
R%r = (Rp - R*™) >0 ( £.13 )

If the privéte sector were to buy out this stock of reserves with
their holdings of domestic currency, they would alter their holdings

of foreign and domestic currency as follows:

Fps = Fp + ROp ( 4.14 )

Mps = Rp + Dp - R%p | ( 4.15 )

where for a-Variable X, X denotes its value immediately prior to

attack, and Xp4 its value immediately after an attack. Thus an
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attack provides an alternative way of reducing the allocation of
domestic currency in the portfolio to meet the instantaneous jump in

expected deprediation when the floating regime commences.

Hence, to examine the consequences of an attack launched att = T,
the floatihg. regime is run with Fp; and My, as derived from the
evolution of the fixed regime, as initial values. (Note that in the
sticky wage case, the value for Wp is also carried over as an

initial value for the floating regime simulation).

Suppose that this procedure is followed, and:it is discbvered that
an initial discrete appreciation of the exéhahge rate occurs at the
start of the floating regime, immediately after T. This implies a
capital 1055‘ for agents who bought out RaT,.so that there is no
incentive to 1aunch a speculative attack as early as t = T, and the
fixed regime would survive for at least one more period. Expressed
alternatively, from the portfolio condition (4.9), the transfer of
R% from domestic to foreign currency holdings constitutes an
excessive reduction in the portfolio allocation to domestic currency
for the extent of the initial jump in expected depreciation - hence
a discrete appreciation is required to raise the value of domestic
currency holdings at that time. By extending the fixed regime one

more period, the extent of reserves transferred, RéT+1, must be less
(since réserves are continually depleted) and the extent of initial

appreciation reduced.
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This procedure is repeated until that critical time period, which we
denote by t = T*, is reached when attacking RaT* cause no movement
in the exchange rate, and thus no capital loSses or gains. In fact,
since the mbdel isvin discrete time, we are unlikely to obtain a
value for RaT* that yields precisely no change in the exchange rate
(except by cﬁincidence). Thus the time of attack t = T*¥ is defined
as that time period for which transferring RaT* in an attack yvields
the minimum  initia1 depreciation of the exchange rate when the
floating régime commences. Thus, if the fixed regime were extended
one more pefiod tot = (T* + 1), the exchangé“rate would depreciate
further impl?ing unexploited capital gains from not attacking at t =
T*, If the attack occurred at t = (T* - 1) thé exchange rate would
appreciate SQ that speculators attacking reserves would incur a

capital loss,

Finally, hbte that the attack leaves the state variable(s)
unchanged. To see this, suppose that the attack does indeed leave
the exchange rate unaltered, so that Ep¢4 = 0. Then from the

definition of private'sector wealth (and usiﬁg (4.14) and (&.15))
Aps = Mpy - Epy + Fpy = Rp + Dp = Ap ( .16 )

so that thevvalue of real private sector wealth immediately after |
the attack is the same as that inherited froﬁ the collapse of the

fixed regimeQ (In the sticky wage case, since_the value for Wp is
simply carried over,‘ Wpy+ = Wp, leaving both state variables

unaltered). Since the state variable(s) wealth (and wages) are the
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same after attack, the jointly endogenous variables price and output
will also be continued at the levels determined by Ar (and Wg).
Hence the Véost attack floating regime smodthly links up with the
fixed regime at the point of a collapse that results from a

speculativevéttack.

4.3. THE RESULTS

The discusSion of the simulation results arevarranged as follows.
Firstly, in section 4.3.1., we comment on the overall process of the
evolution of‘wealth and the balance of paymehts deficit in the fixed
regime and the smooth transition to the post-éollapse regime cauéed
by a speculative attack. The fundamental dynamics of the post-
collapse regime then require that the inherited levels of wealth and
the externai deficit be reduced, and that depreciation exceed its
steady state rate during this adjustment. The requirement that the
regimes be linked in a smooth manner, and the post collapse dynamics
are the same irrespective of the source of shock. As an illustrative
example, thé_ results for fiscal expansion are described, for the
"benchmark"' simulation (flexible wages; 6 = 2}5).(9) The manner in
which sticky wages and the lower & value effect post-collapse

dynamics are briefly discussed.

Secondly, in section 4.3.2., the results for the collapse times for
each of the _twelve cases are presented. The simulation results

obtained are explained with reference to the theoretical analyses
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conducted earlier in the thesis. This facilitates an interpretation
of how the relative collapse times are influenced according to the
source of the shock, the value of 6, and the structure of the model
(flexiblé or sticky wages). In this regard the earlier presentation
of the monetary approach within a Keynsian aggregate demand-
aggregate sﬁﬁply framework, and of the equivalence of the trade and
monetary fiows expressions for the balance of payments, is found

particularly useful.

.3.1. iti -Colla ime

In this section the point of transition to the floating regime, and

the dynamics of that post-collapse regime, are examined.

Although the évolution of the fixed regime differs according to the
source of the shock (and forms the basis of discussion in the
following section), the post-collapse regime exhibits the same
adjustment pfbcess for all shocks since an eﬁcessive level of wealth
(a 2 & in our previous notation) and therefore a currenf account

deficit is always inherited.

The fundamental dynamics 6f current account-portfolio balance
models in the presence of an overvalued exchange rate (as inherited
from the fixed regime) - i.e.: the relationship between current
account deficits, falling wealth, and depreciating exchange rates

(relative to trend) were confirmed for both flexible and sticky wage
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models and both values for 6. Thus the "“acceleration hypothesis"
description of monetary approach models during adjustment under

floating rates is confirmed.

However, the, choices of value for the paiameter 6§ and of the
flexible oi sticky wage model, do alter some attendant aspects of
adjustment,1as we shall see below. Here the fiscal shock is taken as
an illustrative.example, but the following discussion holds true for

all shocks yis—a—vis the floating system.

Figure 4.1.'i shows the fundamental adjustment process in terms of
wealth, depreciation and the current account that is exhibited in
all cases.- During the fixed regime wealth' is being accumulated
(since the fiscal shock is illustrated) and the balance of payments
is deteriorafing. Before reserves are exhausted a speculative attack
eliminates the remaining stock (Table 4.1. provides the quantity of
reserves attécked) as the private sector swaps domestic for foreign
assets in such a way as to prevent an exchange rate jump. The attack
both enforces a floating regime and ensures the transition is smooth
since there is no instantaneous jump in wealth'(and therefore other
endogenous variables). At the moment of transition, the current
account deficit 1is inherited and the rate . of depreciation that
instantaneously emerges exceeds its steady state (in figure 4.2,
wealth 1is omitted from the graph in order to illustrate the time
path of depreciation more clearly). In the floating regime the

current account deficit is gradtally eliminated as wealfh falls to a

level compatible with external balance (a = aj in the notation of
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chapter three). The deficit is financed by a reduction in foreign
currency holdings, implying a gradual reduction in their portfolio
share. The ;ieve1 of foreign currency holdings immediately post-
attack (whiqh depend on the level of reserveé attacked) constitute a
greater share in the portfolio that is willingly held since the rate
of depreciation 1during adjustment implies agents anticipate an
appreciatioh_in théir value. When wealth has fallen sufficiently for
the current  account to attain balance the,.rate of depreciation
attains its steady state (which offsets doméstic credit expansion)
and the portfolio composition is unaltered as all stock adjustments

are finally completed.

The above  results cohfirm the acceleration hypothesis as the
fundamental post-collapse adjustment process between wealth, the
current account deficit, and depreciation. It describes the process
that emerges in all post-coliapse regimes. However other aspects of
adjustment,:-particularly that of the real exchange rate, vary

according to. the chosen parameter set and model structure.

From the previous analytical reéults we know that, if the fixed
regime were extended indefinitel?, the real exchange rate would be
permanently"‘misaligned (overvalued) for external balance.
Consequently we expect the real exchange rate to be depreciating

post-collapse.

This is indeed the case for the flexible wage model. When 6 = 2.5,

this 1is achieved in an ‘"unsurprising" manner: the rate of
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depreciatioh' exceeds inflation during adjustment, with consequent
real depreciation until depreciation equals inflation in the steady
state (see fig 4.3). Similar time paths obtain in the sticky wage

model.

Howéver, when 6 = 0.01, there is initially negative inflation post-
collapse (see fig 4.4). From the theoretical analysis we know both
that inflation and depreciation must be equal in the steady state
(so relative prices are constant), and that depreciation must be
positive and exceed its steady state rate in adjustment (the
acceleration ‘hypothesis). However, real depreciation has 1little
effect in 'ihproving the current account, adjustment requires the
degree of depreciation be more substantial (or greater depreciation
is cohsistent with the fall in wealth) - hence the time path for

inflation.

When the lqw value of 6 is combined with sticky wages a further
issue arises. 'Firstly, for the fiscal shock (and for this shock

(10) the real exchange rate appreciates relative to its

alone)
initial post-collapse value (see fig 4.5). This is a consequence of
the attack occurring at a relatively early stage of monetary
approach adiﬁstment under fixed rates - i.e.: sticky wages prevented
substantial appreciation occurring. Thus compare the initial post-

collapse real exchange rate in figs 4.4. and &4.5. (the steady state

value under fixed rates is minus twenty).
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Secondly (a process that is common to all shocks), fig &4.5. shows an
"overshooting" of the real exchange rate. The overshoot (which 1is
more substantial for the real shocks, siﬁCe the fixed regime
survives longer so that the real exchange rate is overvalued at the
moment of transition) requires subsequent appreciation (where
inflation exceeds depreciation) to the steady state value (which is
the same as ﬂnder flexible wages). However, fhe fundamental process
of falling wealth occurs the while, so that a period of falling
wealth and an appreciating real exchange rate is encountered. This
can only 'Qccur under sticky wages, becaﬁse the stock-flow
relatiqnship, between falling wealth and féiling income is also
preserved posf-collapse. Under flexible wages falling output must be
continuallyléssociated with a depreciating real exchange rate, since
the market clearing level of employment wbuid rise if the real
exchange réte ever apbreciated (thereby enabling a lowering éf the
producer real wage’for a given consumer real wage). However, when
wages are stiéky, there is no necessary supply side relation between B

real appreciation and rising employment.

4.3.2, The Collgpge Times

The results for the timing of the collapse of the fixed regime are
listed in Table 4.1. There are twelve results in all: each of the
two models (flexible and sticky wages) are subjected to each of the
three shocks, and the models are run under two different parameter

sets. The parameter sets differ in the choice of a value for §,
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TABLE &.1.
THE TIMING OF SPECULATIVE ATTACKS

PARAMETER SET ONE: & = 2.5

FLEXIBLE WAGES : STICKY WAGES

TIME g E+ R E+
T=6 4.0457  -0.5756
FISCAL  T=7 3.0753 0.8908
SHOCK
T=6 ‘ £.3841  -1.1035
=7 | | 3.k262 0.3292

- T=1264 0.017&  -0.0036
EXPORT = T=1265 0.0095 0.0081

SHOCK
- T=1195 ’ _ ' 0.018% -0.0052
- T=1196 0.0106 0.0063
T=121 0.1751 -0.0378
LABOUR  T=122 0.0963 0.0787
SHOCK
T=132 . 0.1832 -0.0508
' T=133 0.1044 0.0656
X )
NOTES: R is the quantity of reserves remaining to be attacked.

: X
At t=0, R =10.
E+ is the initial exchange rate that emerges immediately

after the attack when the floating regime commences.
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TABLE &4.1.

THE TIMING OF SPECULATIVE ATTACKS

PARAMETER SET TWO: 6 = 0.01

FISCAL
SHOCK

EXPORT
SHOCK

LABOUR
SHOCK

NOTES:

TIME

T=12
=13

Pe1y
T=15

T=19

T=20

‘T=16
T=17

T=619
.T=620

T=686
- T=687

FLEXIBLE WAGES

3.6365
3.0624

1.4386
1.0260

0.0543
0.0383

E+

-0.7961
0.2448

-0.6048
0.0984

-0.0229
0.0051

STICKY WAGES
X
R E+
3.6285 -0.8550
3.1185 0.0126
1.3952 -0.6848
0.9125 0.0912
0.0383 -0.0018
0.0246

0.0223

X : . '
R is the quantity of reserves remaining to be attacked.

: X
At t=0, R =10.

E+ is the initial exchange rate that emerges immediately

after the attack when the floating regime commences.
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which measures the responsiveness of the trade balance to the real
exchange rate. This choice follows the arguments presented in
chapter three (section 3.2.3.) that & was likely to prove a critical

parameter in altering the times of collapse.(ll)

We now turn“to an explanation of the results;presented in Table &4.1.
In order to oapture the most interesting features of the results,
the explanation is structured as follows. Firstly we consider how
the collapse time is influenced according to the source of the
shock. In this regard the most salient feature is that the fiscal
expansion always causes the earliest collapse. Secondly the effects
of altering the value of 6 are studied. The principal interest in
this regard is the dramatic alteration in the relative collapse
times brought about by the fiscal and export shocks. When 6§ = 2.5
the fixed régime survives the'export shock for-substantially longer
than the fiscal expansion; when 6§ = 0.01, the difference in collapse
times is negligible. Finally we consider the influence of flexible
and sticky wage specifications - sticky wages delay collapse in the
case of the'fiscal and wage shocks, whilst they precipitate collapse

in the case of the export shock.

As a prelude to the following analysis, noté'that the most salient
factor in determining the variation of collapse times is the rate at
which reserves are lost during the fixed régime (Figs.4.6 to 4.8

(12) Thus the exposition below

illustrate the time path of reserves).
mainly focuses on the dynamics of the fixed regime (having looked at _

the dynamicé'of the post-collapse regime in section &.3.1. above).
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1, The Collapse Time and the Source of Shock

For each ﬁddel and parameter set, the fixed regime collapses
earliest when subject to the shock of fiscal expansion. This outcome
can be primarily ascribed to the effect fiscél expansion has on the
economy durihg the fixed regime and thereby on the state of the

economy immédiately post-collapse.

In the fixed fegime the fiscal expansion is ﬁhe only shock that has
an adverseliinfluence on all endogenous variables affecting the
balance of payments, since it is the only shock that induces
positive sa?ings and accumulation by the private sector. A higher
level of government expenditure is the only shock to produce
positive effects on wealth and output, as well as rendering home
goods less competitive. By contrast the export and wage shocks
reduce wealth and output, which mitigates the deterioration of the
balance of payments. The export shock has the further helpful effect
of inducing‘alreal depreciation (although the relative importance of

this factorfdepends on 8§, as considered below).

Since fiscal expansion is the only shock leading to accumulation in |
the fixed regime, the discrepancy between the inherited ahd current
account cléaring levels of wealth at the point of collapse is be
greater, hence, via the acceleration hypothesis, depreciation at the
time of collapse will be further above its steady state rate. Since
a high rate of depreciation emerges immediately post-collapse, a

greater quantity of reserves must be attacked to preserve portfolio
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balance at the instant of attack. Table &4.1. shows that a
substantially greater reserve stock is attacked in the case of

fiscal expansion for any given model.

Furthermore, this means that even if reserves‘are not being depleted
so rapidly  during the fixed regime, the collapse ‘still occurs
earlier in 'the,case of the fiscal shock. Indeed, when & = 0.01,
and wages aré'sticky, remaining reserves are lower, at any point in
time, when the regime is hit by the export sHéck compared to fiscal
expansion (as explained later). However, Table 4.1. shows that the
fiscal shock still collapses the regime earlier, because the
quantity of reserves bought out in the speculative attack is greater
(compare R* for the two shocks for the case of 6 = 0.01 and sticky

wages in Table 4.1.).

2. The Influence of & on the Collapse Time

- The next poiﬁt we consider about the results is how altering the
value of 6 changes the collapse times. The most dramatic effect is
on the reiative collapse times for the fiscal and export shocks.
Table 4.1. reports that, in both sticky and flexible wage models,
wheﬁ 6 = 2.5 the fiscal shock induces collapse substantially earlier
than the eprft shock; when 6 = 0.01, the collapse times are almost
equal. Table 4.1. also shows that the lowér value for & delays
coliapse following the labour supply shock (again for either the

sticky or flexible wage model).
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In explaining these outcomes (and those for the influence of sticky
or flexible wage wages for a maintained value of §, as discussed in
the next section), it is useful to cast the simulation results

within our gggregate demand-aggregate supply'framework for the fixed
regime. This framework can then be linked to:both trade and monetary
flows expreééions for the balance of payments (having demonstrated
their equiyalence’within the present model earlier in the thesis).
We first present the fiscal and export shocksbwithin this framework,

and then the labour supply shock.

As has been explained in chapters two and three, the fiscal and
export »shoéks produce symmetrically opposite outcomes for the
evolution bf the state variable(s) wealth (and wages) and Jjointly
endogenous variables pricé and output. The reaéon for the difference
that emerges in the timing of attacks is because the size and
composition of the two components of domestic wealth differs during
the evolution of the fixed regime (although the time paths for
overall wealth are precisely symmetrical). Thus here we examine how
the different'values for 6 alter the evolution of the two components

of domestic wealth: domestic credit and reserves.

Figure 4.9, illustrates the time paths for price and output during
the fixed regime which were produced when the fiscal and export
shocks were simulated in both sticky and flexible wage models and

(13) Thus in all the diagram covers eight

for both values of 6.
different simulations. For the present our concern is with the

influence of & within a given (flexible or sticky wage) model.
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However, we shall refer back to figure &4.9. in the next section (the
influence of wage specification for given 8), thus we provide an

explanation all points on the diagram before proceeding further.

Consider the four results for the fiscal shock. The rise in
government ekpenditure shifts the demand schedule up from the origin
(the shift?iis greater, and the demand schedule steeper, when
6=0.01), eéfablishing a short run equilibrium at the intersection
with aggregate supply. Aggregate supply is Stéeper when wages are
flexible. ﬁbints A,B,D and E show the shorf run outcomes for the
four cases. Points A and B are the outcomes for 6 = 2.5 (for sticky
and flexible wage models respectively); points D and E for 6 = 0.01

under sticky'and flexible wages.

From thesef short run equilibria, the arrowed paths indicate the
dynamic resﬁlts derived from the simulations. In the flexible wage
cases the dynamics derive from accumulation aione, which shifts the
demand schedﬁle further up over time, so that both price and income
- gradually rise along the supply schedule Sfjex as the steady state
is approached. Thus there is a movement from point B towards C for

6 = 2.5; from E towards F for 6 = 0.01.

The same long run equilibria are approached in the sticky wage case,
since the wage must clear the labour market in the long run.
However, during the dynamic adjustment, rising wage pressure
‘gradually pushes the supply curve Sosticky up and to the left,

providing a series of short run equilibria at intersections with the
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shifting demand schedule. Price will be rising whilst output may be

rising or 'falling.(la)

Thus the sticky wage case dynamics are
represented‘byvthe movements from point A towards C for 6§ = 2.5, and

from point D towards F for 6 = 0.01.

The four outcomes for the export shock are symmetric and opposite
from the origin to. those described above - a movement form points H
and G towards long run equilibrium I (for 6§ = 2.5, sticky and
flexible wages respectively), and from points K and J towards long

run'equilibrium L (6 = 0.01; sticky and flexible wages).‘ls,

We now usé“this framework to interpret the results of Table 4.1.
that show changing the value of 6 from 6 = Z;Skto 5 = 0.01 delays
collapse for the fiscal shock and brings forward the collapse time
for the export\shock. For the present our maintained assumption is
that wages éré flexible (under sticky wages the following comﬁents
still hold,’ but the export shock inflicts additional damége, as

explaihed below).

The most obvious influence of & is that it measures the extent to
which expenditure flows for the domestic and.foreign good respond to
induced relative price changes. The fiscal shcck leads to a process
of real appreciation (from points B towards C and E towards F in -
figure 4.9;) so that the greater the value of 6§ the greater the
damage the loss of competitiveness inflicts on the external balance
position and‘ the rate of resefve loss (even though the real

appreciation is greater when 6 = 0.01). By contrast, following the
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structural -éhift reduction in the demand for exports, there is a
process of real depreciation (points G towards I and J towards L)
which helps to re-stimulate exports (moving down and along the new
demand schedule for exports). In the case 6 = 2.5 this gain in
competitiveness provides relatively significant alleviation for the
balance of payments bosition and helps mitigate the rate of reserve
loss; whilst when & = 0.01 this beneficial effect is all but

nullified.

The other ,qhief influence of & is its macroeconomic role in
determining:the size of the income response to the two shocks. When
6 = 0.01 the determination of output approximates a simple Keynsian
multiplier process. Thus, in response to  an exogenous increase
{decrease) ’in the demand for home goods represented by the fiscal
(export) shock, output rises (falls) to almost the full extent of
the open ecOnomy multiplier (i.e.: the reciprocal of one minus the
propensity to spend on domestic goods) since the rise (fall) in
price causes negligible substitution away from (towards) home goods.
At the end of chapter three we.saw that when 6 tends to zero, the
rate of reserve 1loss in the steady state is determined by the
propensity to import (from disposable income) for the fiscal shock,
and the loss of tax revenue for the export shock. Thus, given the
similar values for the tax rate and import propensity we have

assumed, a similar rate of reserve loss follows the two shocks.

This point is best understood with reference to the "fundamental

equation" for the monetary approach - considering the rate of
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reserve losé'requifed tp maintain flow monetary equilibrium for the
two shocks,; For the export shock, the output fall causes a
substantial,.feduction in the flow demand for money and also in tax
revenue. The significant loss of tax revenué induces a relatively
high rate of credit expansion, and thus a relatively significant
increase in one component of the flow supply Qf money. Hence, given
the reductién in the flow demand for money, there must be a
substahtialt'fali' in the other endogenous dbhponent of the money
supply (i.e;; reserves) to remove the incipient excess flow supply.
As noted above, reserve losses will indeed be substantial since the
fall in tﬁé price of home goods yields only a minor recovery of
exports from their new lower structural leVel when 6 = 0.01. Hence
the rate of‘reserve loss following the exporﬁ shock is much greater

for 6 = 0.01 than for 6 = 2.5.

However, fof‘the fiscal shock, when & = 0.01 the substantial rise in
output brings substantial tax revenues and thﬁs helps to reduce the
extent of thé'incipient excess flow supply of money caﬁsed by higher
government ekpenditures. Furthermore the flow demand for money also
rises substantially, so that the rate of reéerve loss required to
preserve mohetary equilibrium is relatively low, and the low
elasticity of goods substitution helps ensure that the balance of
payments does not significantly deteriorate because of the real
appreciation. Thus the rate of reserve lo$s is lower than that

encountered when § = 2.5,
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We now turn to the effects of a shift reduction in the supply of

labour. Table k.1. shows that collapse is delayed when & = 0.01.

The »effect$7of the shock are illustrated in figure 4.,10: an impact
(short run)' effect only arises when wéges are flexible, in which
case the subply curve shifts up as shown. The outcomes for price and
output will depend on the slope of aggregate demand: when 6 = 0.01,
aggregate aemand is Asteep, and the economy moves to point A.
Aggregate demand is flatter when 6 = 2.5, so the rise in price is
lower, and fhe fall in output greater (at point C). From the short
fun there is a process of decumulation: so the ecohomy moves from

point A towards B (6 = 0.01), or from C towards D (6 = 2.5).(16)

It is again fruitful to combine this Keynsién style analysis of .
price and Qutput determination with the monetary flows approach to
the balance of payments. The relatively largé fall in output that
occurs when‘ 6 = 2.5 yields substantial loss of tax revenue and: a
relatively ;high rate of credit expansion, along with a relatively
large fall in the flow demand for money. The incipient excess flow
supply of money that results is eliminated by a relatively large
balance of béyments deficit, since the real appreciation produces a
larger expenditure switch away from domestic goods (even though the
extent of appreciation is less than when 6 = 0.01). Consequently the

fixed regime collapses earlier when & = 2.5.
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3. Flexible vs Sticky Wages and the Timing of Collapse

Finally we_'fufn to the effects of flexiblei against sticky wage
specificatioﬁs on the timing of collapse. Table 4.1, shows that when
wages are Sticky the collapse of the fixed regime is delayed when
subject to:“the fiscal or labour supply shoéks, but that collapse

occurs earlier in the case of the export shock.

These resulis can again be explained by turning to the aggregate
demand—aggregate supply framework in figurés 4.9 and 4.10. The
following argument rests on some simple Keynsian open economy
analysis, and holds true for either value of 6 - the case of 6 = 2.5

is adopted below.'

Consider figure 4.9. Following the fiscal shock.’the economy moves
along the trajectory from B towards C when wages are flexible, and

from A toﬁards C when wages are sticky.(17)

Thus when wages are
sticky domestic goods market equilibrium is .established at a point

further down a given demand schedule from the flexible wage
equilibrium point - e.g.: contrast points A and B. This remains true
throughout adjustment towards point C, so that output is higher, and

price lower, during adjustment under sticky wages.(le)

From our Keynsian analysis of a given short run equilibrium in
chapter two (figure 2.1.(a). refers), the only way an economy can
sustain the higher levels of output involved in moving down and

along its demand curve is by an improvement in external balance. For
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instance, vaing to the right of point A tb that level of output
associated wifh point B implies incipient excess supply of domestic
goods sincé_the mérginal propensity to spend on domestic goods is
less than unity. This is eliminated by a fall in the relative price
of home gbdds, which removes the incipient excess supply by
switching expenditures towards home goods. Hence the balance of
payments deficit is smaller, and reserves less rapidly depleted,

when wages are sticky.

From figuré  4.10 it is readily confirmed thét the same argument
holds for the labour supply shock. Wheh wages are flexible,
adjustment is from C towards D; under sticky wages‘ the economy
evolves from the origin towards point D. The sticky wage equilibria
are always squth west along a given demand curve from the flexible

wage equilibria.

However, the'converse applies for the shock of a shift reduction in
demand: for exports. When wages are sticky, the economy lies at a
point on its demand curve that is north easfvbf the flexible wage
equilibrium“ e.g.: point H lies north east of G in figure 4.9. This
relationshib holds true throughout adjustment towards point I. Thus

it is under flexible wages that a relati?ely improved external
balance posiﬁion (a lesser deficit) is required to sustain higher
levels of 16utput; conversely the balance of' payments deficit is
greater, and reserves more rapidly depleted, when wages are sticky.

Hence the collapse occurs earlier in the Sticky wage model.
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NOTES:

(1) The three structural shocks analysed in chapters two and three
are examined. These are a fiscal expansion (on home goods), a shift
reduction in the demand for exports, and a shift reduction in the

supply of labour.

(2) With- the discrete time formulation, a problem of
synchrdnisation arises between the treatment of stock levels and the
levels of flows and prices in time periods. Here stocks are defined
as being at beginning of period levels. Thus, for instance, fi+; is
the stock of foreign currency held at the.start of period t+1;
whilst Etet41 denotes the expectation formed in time t of the level
of the exchaﬁge rate during period t+1. )

(3) As in chapter three real wealth is defined ag = mg - ex + fy,
where my = ri + d. ’

(&) In (4.3) the first three terms define the trade account; Dft4q
is the capital account surplus.

(5) As in chapters two and three, the supply side is derived from
the labour market and single factor production function:

ot = ant
ndt = -b(wt-pt)
nst_é clwg-(1-T)pi-Teg) - wtt

With sticky wages employment is demand determined in the short run
and wages sluggishly adjust towards their market clearing level. ABs
seen in chapter two, this defines the parameter used in supply curve
(4.5b) and a« = ab. The parameters in the wage adjustment equation
(4.6) are py = (b+(1-T)c)/(b+c) and wy = 1/(bc).

When wages are flexible the labour market clears continuously as in
chapter three. This defines the parameters in the supply curve
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(&.5a) as sy = abcl'/(btc) and s; = ab/(btc).

These paraMeter combinations provide a relation between the supply
side parameters of the flexible and sticky wage models, which is
given by s; = all-pj) and s = apy. These relationships are
incorporated: in the choice of parameters, so that the two models

have the same.long run equilibrium.

(6) For confirmation the model was also simulated in the form
specified in chapter three (with wealth and foreign currency as

state variables. The same results obtained.

(7) The sticky wage case under flexible exchange rates, requiring
a third order model, has not been analytically described. However,
as has been shown in the fixed exchange rate case, the steady-state
results are not affected by the assumption of sticky wages, since
wages mustLBe at their market clearing levelvin the steady state.
This property allowed the simulation results for this model to be
cross checked with the analytical model.

(8) As ail variables are initially normalised to zero, R1lm is

a negative number, and Rllm = -10 was chosen.- '
(9) This "benchmark" was chosen because the entire process from

initial eqﬁilibrium to the final post-collapse steady state occurs

most rapidly in this case.

(10) The possibility does not arise in the case of a shift
reduction in demand for exports since the real exchange rate is

depreciating in the fixed regime.

For the case of a shift reduction in the supply of labour the
possibility = 1is excluded because the real exchange rate aﬁtains its

steady state value before the fixed regime collapses, and this value
must be appfeciated with respect to the steady state value post-

collapse.
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(11) The choices made were 6 = 2.5 and 6 = 0.01 (so in the latter
case the Marshall-Lerner condition is only just met). Some tests
were run on the sensitivity of the results to changes in the values
of other pérameters, but these parameters were not found to be as

critical as 6.

(12) The key to figures 4.6. to L.8. is coded as follows: F denotes
flexible wagés, S denotes sticky wages, D is 6. Thus, for instance,
the time path'for reserves shown to correspond to F; D = 2.5. refers
to the time péth from the flexible wage model, run on the parameter
value & = 2.5.

The graphs are constrained by the number of points that .may be
plotted. Thug for those cases in which the fixed regime survives for
a considerable length of time only the early part of the reserve

time path is shown. However, the trend is clear in all cases.

(13) Figure 4.9 is not drawn to scale (see the actual values in

note (15) below). It is intended for expository purposes.

(14) Output is falling when supply curve shifts, from wage dynamics,
outweigh demand curve shifts, from wealth dYnamics. When' 6 = 2.5
output is falling between the short and long run. When & = 0.01

output is first rising, and then falling to its long run level.

Further cémplications could arise from cycles. In fact the
simulations’ Zproduced a process in which wages are Trising
continuously, whilst wealth is first rising, and then falling to its
steady state. The period in which wealth is falling and wages are
rising could produce a falling price level, but this was not the
case in the simu1ations. (For the fiscal shock collapse occurs prior

to this period of adjustment in any case).

When the fiked regime is subject to the export shock symmetrical

conclusions hold.
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(15) The actual price-output combinations, denoted (P, Y) for the

various points in figure 4.9. are as follows:

86 =2.5: :
A: (0.3458, 0.2766), B: (0.3923, 0.0392). C:(0.3937, 0.0394)
with H, G, I symmetrically opposite.

§=1001:
D: (2.4876, 1.9901), E:(16.9491, 1.6491), F:(20.0, 2.0)
with K, J, L symmetrically opposite.

The attacks>occur at the following points (the‘corresponding times
are given in Table 4.1). For the fiscal shock:

6 =2.5;
- Sticky wages: (0.3726, 0.1663); Flexible wages: (0.3933, 0.0393)
& =0.01: '

‘Sticky wages: (6.1627, 2.2904); Flexible wages: (19.479, 1.9479)

For the export shock:

6§ = 2.5: Attack occurs at point I: (-0.3937, -0.039&) for flexible
and sticky wages.

5§ =0.01:

Sticky wages{ (-6.584, -2.2944); Flexible wages: (-19.7989, -1.979)

(16) Figure 4.10 is not to scale. The actual (P, Y) values
corresponding to the points are:

6§ = 2.5: v
C: (0.0769, -0.3923); D: (0.063, -0.3937)
8§ = 0.01: '

A: (3.322, -0.0678); B: (3.2, -0.08)

The collapses'occur when the steady state values have been attained
- at point D for 6 = 2.5 (under flexible or sticky wages); at point
B for 6 = 0.01 (under flexible or sticky wages).
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The simulations show no cyclical adjustment in the sticky wage
model for the labour supply shock (wages are always rising, and

wealth is always falling).

(17) At all:points in time the external balance locus (which is not
drawn) lies below and to the left of the successive aggregate
demand-aggregate supply equilibria, so there is always a balance of

payments deficit.

(18) This point is established since wages are rising throughout

the adjustment process.
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