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Fiscal Prerequisites for a Viable Managed Exchange Rate Regime
Abstract

The paper first reviews the budget identities of the fiscal and
monetary authorities and the solvency constraint or present value
budget-constraint of the consolidated public sector, for closed and open
economies. It then discusses the new conventional wisdom concerning the
fiscal roots of inflation and the budgetary prerequisites for generating
and stopping hyperinflation. The popular rational expectations
"Unpleasant Monetarist Arithmetic" model of Sargent and Wallace has
ambiguous inflation implications from an increase in the fundamental
deficit and is incapable of generating hyperinflation. The only
runaway, explosive or unstable behavior it can exhibit is
*hyperdeflation®! In the open economy, the need to maintain a managed
exchange rate regime does not impose any constraint on the growth rate
of domestic credit, arising through the government’'s need to remain
solvent. f(bstfeld’'s proposition to the contrary is due to the omission
of government bonds and borrowing.

There is not yet any "deep structural® theory justifying the
{exogenous) lower bounds on the stock of foreign exchange reserves
characteristic of the collapsing exchange rate literature, Absent such
a theory of "internationpal liguidity," one cannot model satisfactorily a
foreign exchange crisis that is not at the same time a government

solvency crisis., GBiven such a lower bound, the existence or absence of




a pecuniary opportunity cost to heolding reserves is shown to condition
the fiscal and financial actions consistent with prolonged survival of

the managed exchange rate regime.



1. Introduction

It has long been recognized that monetary, fiscal and financial
"policy cannot be determined independently. .Like most insights in
economics, this one is rediscovered, repackaged and re-emphasized
periodically. .Unfortunately, our subject is not one in which progress
in ronotonic. Rather, half-truths gain acceptance and popularity, wax,
peak and wane iﬁ cyclical fashion, in order to be forgotten and |
displaced by ngw'half-truthsluntil the next turn of the wheel. While
these cycles take pléce agajﬁst a steadily rising trend as regards
technical and mathemafica} sophistication and achievement, there appears
to bé, at any rate in the fields of macroeconomics and international
finance, no such positive trend a§ the Eoncéptual level, or as regardsb
new ideas and insights about the way the ecodamy works.

‘AQ a graduate student and beginning assistant professdr, 1
witnessed, and in a minor way cnntribufed to, one of these periodic
revivals of the notion that there is one less degree of freedom in
moﬁetary, fiscal and financial policy than an innocent bystander might
assume., Ott and Ott (194635), U;tes {1946), Christ (1947, 1968), Silber
{1970}, Blinder and Solow (1373), Tobin and Buiter (1974), Branson
(l976)_and many others all added whaf was rather misleadingly called the
gnveknment budget cnnstraint.(nr worsé: thé government budget
restraint) to the familiar static closed or open IG-LM models. In what
follows I shall refer to this "government uses and sources of funds
statement" by the descriptively more accurate name of government or
public sector budge@ identity. The constraint on public sector fiscal
and financial choices will be reviewed below.

The plan of the paper is as follows. The remainder of this Section -



reviews the Dpén economy public sector budget identity and characterizes
thé pubiic sector’'s intertemporal budget constraint or selvency
constraint. Section 2 reviews the fiscal determinants of long-run
inflation in the closed economy andlpuints out some problems.aséociated
with the casual application of a popular model of Sargent and Wallace to
the analysis of hyperinflations. Section 3 returns to the open economy
and establishes, contrary to what has been asserted by Obstfeld, that
the need to maintain a managed exchange rate regime does not impose an
upﬁér limit on the growth rate of domestic credit, if there is no
exogenously given lower bound on the stock of foreign reserves. If the
regime is viable {(i.e. if the‘government is solvent} for any rate of .
domestic credit expansion (however low), then it is viable for all rates
of domestic credit expansion (hﬁwéver high), Section 4 reviews the
ctollapsing exchange rate literature for the case where there is.én
‘_exngenousiy given lower bound on the level of reserves.

Consider the fpllowing set of accounts for the monetafy authority
{or Central PRank) and fiscal authority jur Treasury) of an open economy.
The nation’'s foreign exchange reserves are assumed to be held by the
Central Eank. Equatjnn {1) is the monetary authority’s budget identity;

equation (2) the fiscal autherity’'s budget identity:
(1) § - ei k' = iD =-eR" - D + M

(2) p(6G +K) +i(B+D) -T~-85-pfK=hB+1D

M is the nominal stock of base money {or high-powered money) which is

non-interest-bearing. B is the stock of government interest-bearing




debt held outside the Central Bank. For simplicity only one kind Df.
debt with a fixed nominal market value in domestic currency and a
: variable nominal interest rate i is considered. [ is the stock of

government debt held by the monetary authority, i.e. the stock of

domestic credit. The change in D, D is domestic credit expansion (dce),
the monetary target so dear to the IFF. R* is the stock ot foreign
exchange reserves (denominated in foreign currencyl, i; the interest

rate on reserves and e the spot foreign exchange rate. 5 is the

payments made by the Eentrél Bank to the fiscal authority. 6 is the
.volume of government consumption spending, K the public capital stock, T
taxes net nf transfers {excluding payments by the Central Bank to the.
fiscal authority) and & the real cash rate of return on the pubiic
sector cdpital stock. (This need bear no relation whatsoever to the
social ratg return on the qulic sectot capital stock). To keep life
';imple, p is the general price level, thé price of governmgnt
consumption and the cost of a unit of public sector capital.

The (often implicit) assumpfinn that the Central Bank pays to the
T;easury the entire amount it earns on its portfolio of domestic and
foreign assets (net of the costs of running the show,‘ignored here},

yields the familiar identity that

(3) M=D + eR"

Contrary to what is generally asserted, (3) cannot be derived by
differentiating both sides of the standard Central Bank balance. sheet

reproduced below.



Standard {(incomplete) Central Rank BRalance Sheet

Liabilities | Assets

M- D
eR*

Clearly, differentiating both assets and liabilities yields
M=D+ eRf+ R¥e

The last term, capital gains (when'positive) or losses (when
negative) on the stock of fnreién exchange reserves due to changés in
the exthange rate, has to be got rid of. This is accomplished by adding
the missing entry, Central Bank net wofth, W, to the liability side of
the balance sheet. With the further assumption that capital gains ana
]oéses there only due to exchange rate changes, but in more realistic

models alsp associated with changes in the market value of long-dated

domestic government debt) are absorbed into net worth (W R*e), i.e.

i

are not "monetized", equation (3) emerges ‘triumphant.
Adding (1) and (2) together yields the consolidated public sector

budget identity (4)

(8) pl(G + K) + iB - i;eR* -ptK - T =M -eR" + B

With a bit of rearranging, the public sector budget identity (4)



can be written as the differential equation in B - pK - eR* given in

_equation (5). =nw = % denotes the rate of inflation and € =

exchange rate depreciation.

{5

g?-(B-pK-eR*) = i (B-pK-gR") - [T+M-pB-(i~-(£+m)pK -{i-(i

oim -

the rate of

* *
+E
R =) yeR

Solving (5) forward in time and imposing the terminal condition given in

(6), finally gives us a government budget constraint. Equatien (7)

represents the government’'s intertemporal or present value budget

constraint or its solvency constraint. (S5ee Buiter (19B3a,

Buiter (1983a)).
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For simplicity I'11 assume in most of what fdlluws, that (&) and (7)
hold as strict equalities.

Equation (6) states.that the present value of the government’'s net
non-monetary tangible liabilities shou1d>ultimateiy be non-negative.
If (6) is violated, the public sector never repays its debts; instead it
-plays a Fonzi game by borrowing more in order to service its already
outstanding debt. If (4) is satisfied, the growth rate of the nominal
vaiue of the government’s debt ultimately is less than the nominal
interest rate. Equivalent statements are that the growth rate of the
real value of the public debt ultimately is less than the real interest
vrate r = i-m, or that the growth rate of the public debt-domestic
product ratio ultimately is less than r-n, where n is the trend growth
rate of real domestic output. .if {4) holds, then ultimately the
comprehensive primary (non-interest) government deficit {the second ternm
on the right-hsnd-side of (35)), must become a surplus. While the
validity of (46) is not uncontroversial (why should it be required to
hold e.g. if the growth rate of ;eal putput systematically exceeds the
real interest rate?), }‘11 assume it to be satisfied in what follows.

Note that even if (4) holds, net public debt and interest on the public

1 It can easily be shown using integration by parts that (é6) could be

) v
replaced by (6") lim’[M(v)+B(v)-p(v)K(v)-e(v)R*(v)] exp(-f i{uddu) £ 0

VX0 t
o .
. s .
provided the ternm J‘M(s) exp[—f i(u)du]ds in (7) is replaced by
) t
t

o«

]

J‘i(s)H(s) exp[—f i(u)du]ds—M(t). (See Buiter (1983 a, b)),
t :

t



debt can grow without bound, even relative to-domestic output {if the
growth rafe of net nominal debt, while ultimately less than i (to
satisfy (4)) exceeds n +.n). This can occur becaqse the growing
governament interest bill represents growing interest income to the
private sector and therefore a growing tax base for the government. If¥
lump sum (non-distortionary) taxes can be raised one-for-one with the
inéraase in debt servicey, we could, as pointed out by HMeCallum (19B%3)
and Obstfeld (1986) have an exploding, but sustainable public debt-GDF
ratio. Both the distortionary nature of real world taxes and the
.existence of political and administrative constraints on the ahiiity
indefinitely tp raise taxes one~for~one with pre-tax income, suggest.
that the case of .the sustainable explosive net public debt-GDP ratio is
an example of economics strictly for economists only. In what follows
it will often be safe to restrict the analysis to the case of a net
public debt-BDP ratio that is bounded from. above.

Let us review briefly the.igems in the government’'s solvency
constraint (7). It states that the present discounted value of future

explicit taxes net of transfers T plus the present discounted value of

future money éssﬁes or seigniorage M should be sufficient to cover the
outstanding net tangible non-monetary liabilities of the government
(B-pK~eR*)rp1us the present discounted value of futﬁre government
consumption spending pG. In addition, current and future tax and
seigniorage should cover any future drain ‘gain) on (to) the Excheguer
due to the opportunity cost.of government Sorrowing i exceeding {falling

short of) the cash flow rate of return generated by public sector



capital, C+m, and / or due to the opportunity cost of government
borrowing exceeding (falling short of) the pecuniary rate of retu;n on
international reserves, f;+€. Note e.g. that if i = &+m, the existing
stock of public sector capital is entered "at cosf“ in the public sector
'balance sheet as an asset, and future public sector capital formation is
‘not a charge on the government’'s solvency: unlike public consumptioen,
it finances itself in the long run. Also note that in the case of an
idéal gold standard, i; = 0 and € = 0. By holding a "barren” asset with
a zero nominal rate of return the government, presumably in order to
maintain its international ligquidity, weakens its solvency if the
nominal interest rate on its debt i is positive, as I shall assunme
henceforth. Horrowing to defend the exchange rate (increasing B and ER*-
by equal amounts) will then reqﬁire either a reduction in the present
discounted value of the government’'s consumpticn program, an increase in
the present value- of future taxes net of transfers or an increase in the

present value of future seigniorage in order to maintain soclvency (see

Buiter (1986a)).

2. The Fiscal Roots of Inflation in A C10596 Economy

~Somewhere in the early 1980's the "New Classical" macruecnﬁomics,
led by Thomas Sargent énd Neil Wallace, radiscovered the importance of
the gnvérnment solvency constraint for monetary theory. 1t is possible:
to date this quite precisely, because Sargent’'s well-known textbook,

Macroeconomic Theory (Sargent (1979)) still contains a section titled

“Iﬁ Defense of Keynesian Ana}yses That "Ignore" the Government’'s Budget

Constraint® {(Sargent (1979, pp 107-111)), while the first of the papers



anglysing the %iscal origins of inflation (both hyper- and moderate).
appeared in 1981 and 1982 (see Sargent and Wallace (19B1,1984), Sargent
(1982), and Sargent (1983)). Ironically, the New Classical fediscovery
of the government Budget identity virtually coincided with the ﬁew
Cambridge rediscovery of the same identity by Godley and Cripps (1983).
The essence of Sargent and Wallace’'s argument (Sargent and Hallace
(1984)), is very simple. Throwing out foreign exchange reserves for the
mnment, the public debt-GDP ratio, b, and the public sector capital
stock - GDP ratio, k, are ﬁept constant. In the case of public debt,
this may reflect the fact that the debt burden has reached its upper

iimit, because of economic or political limits on the government’s

ability to tax or for other reasons. Nominal debt issues, E, are

therefore just sufficient to offset the deciine in the debt-GDP ratio

that would. otherwise occur bascause of inflation or GDP growth (Q =

{n+m})B). Similarly, K = nK. For simplicity we consider only the case
where the share of exhaustive public spending in GDP, g, and the share
of taxes net of transfers in GDP, 7, are constant. This permits us to

‘obtain the following expression for the proportional rate of growth of

the nominal money stock, u =

= |=x-

{(B) ws= V[Q'T + (r=&Yk + (r-n){b-k)

v denotes the income velocity of circulation of money, v = E;—-where Y is

real output.
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The expression in square brackets on the right hand side of (B8) is
a public sector deficit measure, but not the standard public sector
" financial deficit {(as a proportion of GDP) that i§ collected_byAthg
~national income and‘flow of funds statisticians. First the conventional
deficit is "corrected” for the effects of inflation on the debt-GDP
ratio and for the effects of real growth on the debt-GDP and public
sector capital-GDP r;tiu. 'The interest component is therefore not
i(b-k), as it would be in the conventional accounts, but (r-n){b-k).
Second, the primary f{or nng-interest) deficit in (B) only includes part
.of public sector exhaustive spending., Public sector capital formation:
is excluded and only consumption spending is included. '(Transfers, .
subsidies, etc. are of course negative entries in 7). Finally,
allowance is made for any difference between the government’s
opportunity cost of borrowing and the ;ash rate of return it obtains
"from the public sector capitallstnck (this cash return cou;d of course
be negative). Thus the deficit that, given velocity, governs the

long-run or eventual rate of groﬁth of the high-powered mdhey stock is

the inflation-and-real-growth-corrected, return-on-public sector

capital-adjusted-government current account {(or consumption account)
deficit. -(See Buifer {1984)).

Given velocity, an increase in this "underlying” deficit will raise
monetary growth and thus, sconer or later, inflation, since r is given

by



1

(9) = g-n*!
) v

In‘the long run, velocity gettles down. Assuming that real growth
"in the long run is independent of the rate of inflation, the long-run
rate of inflation varies pne;for-nne with the rate of growth of maney.
Specifically, Bargent and Wallace (1984) focus on policies that raise
the debt burden b. Provided the interest rate exceeds the growth rate
of output and Harring a reduction in the primary consumption deficit & =
g-r+{r-£lk an increase in tge debt burden b will raise inflation.
Reductions in monetary grgwth withaut changes in the primary deficit
will force the authorities to borrow more to satisfy the budget
identity. The need to service {hé debt will eventually, after the debt
hurden'settles down'at a higher leyei than it‘wauld have reached without
the earlier reduction in money growth, compel an eventual rate of
monetary growth rate which is higher than it would otherwise have been;
This, with constant velocity, lower maney growth {(and thus lower
inflation) now without a reduction in the primary consumption deficit,

means higher money growth and higher inflation in the future.

If velocity is endogenous, an even less friendly outcome may occur.:

A standard assumption is that velocity is anp increasing function of the
nominal interest rate, e.g.
-1

(10) v = YI - v2(r+n) Vl >0 ¥, 2 0
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Sargent and Wallace (1984) show that in é very simple, very
classical model with an exogenous real interest rate and expgenous
~output the following may happen: The response to an early reduction in
_money growth followed by a later increase in money growth (due to the
higher debt sefvice incurred through the increased borrowing during the
period of lower money groﬁtg).may be higher inflation both earlier and
later. The reason is that with endogenous velocity, a freely flexible
price level and }atiqnal, forward-looking expectations, the rate of
inflation today is a furward;looking exponentially weighted moving
average of all future rates of money growth, i.e. currént inflation is
like a "present discounted value" of future money growth. It is
possible that, in this'preseht.value caiculation, the early Iower rates
of money growth are.dominatéd by the -later higher rates of money growth,
leading to higher inflation thrcugﬁnut as a result of a decision to
1ower ﬁoney growth in the near term without implementing a "fundamental®
fi;cal correctinﬁ, i.e. a reduction in the primary consumption deficit.

With endogenous velncity,.willla permanent increase in the
underlying deficit necessarily be associated with a higher rate of
inflation? Here the model begins to creak a bit, It is easily checked
thét the non-linear model of gquatiuns (8), (9) and (10}, with r, n, &,
k, b, g and ¢ exogenous can have zero, one or two stationary solutions
for n. HWhen there are two solutions, the low inflation equilibrium is
locally unstable while the high inflation equilibrium is locally stable.
Following the precedent of linear rational expectations models with a
single non-predetermined state variable (velocity or the price level),

Sargent and Wallace (1984) focussed on the locally unstable, low
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jnfiatiun equilibriunm, Fnr'this equilibrium, a permanent increase in
the underlying deficit does indeed raise inf}ation. 1¥ the locally
‘stable high inflation equilibrium had been chosen instead, a permanently
_higher fundamental deficit nnuld,‘in the long run, have been associated
with a lower rate of inflation. The analysis of the transitional
dynamics in this case would haye suffered from the non-uniqueness
prbblem that is always present when a non-predetermined variable is
required to converge Fo a (lﬁcally) stable eguilibrium: there is a
continuum of initial values-af v or p that are consistent with
convergence to the steady-state.

The model begins to creak even more loudly when it is used to
analyse hyperinflations. The %pitit of £his model did indeed motivate
Sargent’'s well-known study on this subject {Sargent (19B2) and (1986)).
There is unfortunately no way in this model to generate the kind of
explns{ve, unstable behavior characteristic of hyperinflations. When
thgre are two st;tiohary solutiens, the only explosive behavior is with
reference to (and away fronm) tbe locally unstable low inflation
equilibrium. Howevef,-this unstable behavior represents an imploéion'
rather than an explosion. The model generates a steadily growing rate
of deflation, |

Successively larger values of the underlying deficit will move the
economy from the range characterized by two stationary equilibria,
through the range with one stationary equilibrium into the range with no
stationary =2cuilibrium. Here there is.again plenty of unstable behavior
but it too takes the form of "hyperdeflations® rather than of

hyperinflations. One attempt to save the model for the analysis of
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hyperinflations is to restrict the analysis to the range of underlying
deficits for which there are two stationary equilibria and to call a
‘hyperinflation the transition from the low inflation stationary
'equilibrium to the high iﬁflatinn stationary egquilibrium. This,
however, is silly. Both statiuhary equilibria ére just that:
well-behaved long-run equilfbria with constént, finite rates of
inflation. There is notﬁing‘“funaway" or explosive about the transition
from the low to the high infiatinn steady statef In fact the move from
the low inflation eqdilibriuﬁ to the high inflation equilibrium involves
initially an a;celerafing_rate of inflation (7 riseé) but ultimately a
decelerating rate uf.inflatiqn (7 falls) with v smoothly approaching

zero as the economy eases into the’high inflation'stéady state. ({Bee

the transition from m to nﬁ in Figure 1).

't

Figure 1
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To describe the traverse ffom T to m, as a hyperinflation is akin to
describing a mild summer breeze as a hurricane. {See also Buiter
~(1985b).

Where does this leave us? An equation like (B) provides a useful
benchmark for evaluating the long-~term money growth consequences of a
given fiscal-financial packaée, Apart from specifying the
fiécal-financial benchmarks (g, 7, k and.b), we must be able to
determine velociiy, Vs the réal interest rate r and the cash rate of
return on publit sector capigal £, in order to calculate g The obvious
conclusion in a constant-velocity framework, that a hiéher underlying
defic;t implies a higher eventual rate of growth of money, becomes
ambiguous even in the Simple‘rétinnal-exbectations, flexible price
level, exogenous output version of the endogenous velocity model.

Unlike the adaptive expectations (éagan {1936)) version of this model,
the Sa;gent and Wallace (19B4) ratiunai expectations version cannot

generate hyperinflations. Next we extend these insights to the case of

an open economy with a managed exchange rate.

°

3. HWhat Constrains Domestic Credit Expansion Under a Managed Exchange
Rate? -

f managed exchange rate regime is any rule for setting the nominal
spot exchange rafe. In what follows I restrict the analysis to
open-loop rules, and withing this class of rules to those involving a
constant proportional rate of depreciation or appre?iation of the

nominal spot exchanée rate. Most of the results will apply unchanged to
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more general closed-loop or feedback rules for determining the exchange
rate. I assume there to be a unified spot exchange market and no
capital controls or other foreign exchange restrictions. Unless
_otherwise indicated, there is perfect capital mobility and perfect
substitutabhility between foreign bonds and domestic bonds., Uncovered

interest parity (UIP) therefore holds. If i* denotes the nominal

iﬂterest rate on riskless foreign bonds, then
(11) i =i + ¢

1 ignore direct currency substitution. The formal analysis goes
through even with direct cufreacy.substitutiun, as long as it is_less
‘than perfect. #ith.a managéd exchange rate, the stock of foreign
exchange reserves adjusts pagsiVEIQ to recopcile the private sector’'s
demand'fur money and the stock of domestic credit chosen by the monetary
auyhorities. Mnﬁey demand equals money supply at each instant. When
the authorities decide no longer to supply the foreign exchénge demanded
at the prevailing exﬁhange rate, the managed exchange rate regime
collapses. Many variants exist on what takes its place.

I shall deal only with hg.simple§t case of a free float of

indefinite duration. & few of the possible alternatives are: a

Here, as elsewhere, rational expectations are assumed. In the not
explicitly stochastic formal analysis summarized here, actual and
expected depreciation therefore coincide. Uncertainty is considered
explicitly in many of the papers on the subject, e.g. Flood and Garber
{1984), Buiter {1986a, b), Brilli (1986) etc. ‘
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temporary fleat followed by a new managed exéhange rate; a discrete
devaluation {or *"maxi-devaluation") followed by the adoption of another
exchange rate management rule; the imposition of foreign exchange
ctontrols and/or a two-tier foreign exchange market etc.
What limitations does the need to maintain a managed exchange rate
regime put on the domestic credit expansion (dce) policies that can be

pursued by the authorities? First consider the case considered by

*

bstfeld (19Bba) where i* = i i-€ and there is therefore no financial

R
opportunity cost to the government of holding foreign exchange reserves.
_In this case, the only reason why the government could be prevenfad from
running down one of its financial assets to an arbitrarily large
negative value is that its overall financial position is insolvent. If
that happens, the government runs out of credit everywhere, i.e. it
encounters a limitation on its ability to borrow in any form. Barring
insolvency, if reserves are required, fhe government can borrow thenm
abroad. An infinite credit line is no problem in such a world. There
is np reason, in orther words, why reserves cannot become an arbitrarily
large negative number. Alternatively, one ;puld visualize the
authorities as acquiring an infinite stock of reserves at the inception
of the managed ex:hangg rate regime, financed by issuing an infinite
amount of debt with no net effect on public sector net worth and

solvency. To see this, consider equations {4) and (7). Assume given

paths of taxes-net-of-transfers'T(s), public consumption spending G(s)

angd publié sector capital formation K(s) f{(and thus K(s). The interest
rate i{(s) is given by (11) and the exogencusly given path of the nominal

exchange rate, For simplicity, let .# and real output Y be exogenous and
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et the domestic price level be given by the law of one price, i.e.
(12) p = p*e

p* is the exogenous world price level. The analysis can be éxtended to
incorporate non-traded goods, endogenous terms of trade and sluggish
p}ice adjustment,

The answer top the question "what limit on dee policies are imposed
by the need to maintain a ﬁanaged exchange rate is: ‘"none whatsoever.®
0f course the real value of seigniorage that can be extracted by the
monetary authorities may be a function of the path of the nominal
exchange rate (i.,e. specifically of the (expected) proportional rate of
depreciation of the exchange rate), but this has nothing to do with the
choice of dce for a given path of the exchange rate. Consider tﬁe
- budget idegtity in equation {5) again.’ With the assumptions made so .

far, everything on the right-hand-side of that equatioen is determined.

(Note from equation (10) that with r and € constant and with foreign-

inflation denoted n*, seigniorage is given by B = (n+€+riM). With éhe
path of K.also givgn; the fiscal ﬁrngram, and the growth in the demand
for money fully determine the behavior of the government’'s non-monetary
financial liabilities, B;ER*.' Bovernment seclvency requires, from
equation (6) <and igneoring public sector capital) that B'ER* grows
ultimately at a proportional rate less than the nominal interest rate.
The behavior of B—eR* is gquite independent of the path of domestic
credit expansion, which only determines the composition of the given

change in B-ER* between changes in B and changes in -ER*. .Specifically,
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higher dce will, since eR* = M-D, lead to lower R* and lower B, with

.é—eé* unchénged: the authorities run down foreign exchange reserves
more rapidly but borrow less. '~ Specifically, and in contradiction to
‘the anal}sis of Dbhstfeld (19Bba, pp. 9-12), domestic credit can grow at
a proportional }ate in excess of the nominal interest rate; this will of
course lead to reserve lns;es,-possibly at a proportional rate in excess
of the nominal interest rate. What matters for solvency, however, is
the ultimate prégurtianal growth rate of B'ER*. I this is less than
the nominal interest rate fér any rate of dce it will be less than the
nominal interest rate for all rates of dce, however high, because
solvency when i; = i* is independent of the dce policy. By ﬁut
considering gnvernmeﬁt.borrouing, (Dthef than by running down foreign
éxchange reserves); the asymptotic constraint on the growth rate of
‘B-éR* becomes a constraint on.-eR* in Obstfeld's analysis. 1In other
words, with B = 0 , changes in dce are ipso facto changes in the

public sector deficit. With seigniorage independent of dce under a

managed exchangea rate regime, changes in dce are also ipsp facto

chénges in the rate at which reserves are run down. With B = 0 y the -

' consequences for solvency of a change in the public sector deficit are
erroneously attributed teo the .change in dce.

Dn the right hand side of equation (7), the last term (which

% : '
involves R} will vanish when i; = i* = i-¢, Apart from this last term,

R* enters only with B as B-ER*. This indicates that any stock-shift

open market sale or purchase of government debt will, since it leaves

£ -
B-eR unchanged, leave the solvency of the government’'s fiscal-financial

program unaffected.




It could of course happen that equation (&) is violated for the

given fiscal program (T(s), G{s), K{s)} and for the path of seigniorage

(M(s)) generated by the exchange rate management rule chosen by the

- authorities. Given the exchange rate rule, the government then is
insolvent for any dce rate. Depending on the nature of the money demand
function, i.e. on the way in which seigniorage varies with the chosen
exchange rate péth {or with the exchange rate path generated when the
exthange rate is left to f{oat freely) a different exchange rate rule

{or a free or dirty float) may restore solvency to the government even

‘without changes in the paths of current and future T, G or é. The mopey
demand function given in equation (10} e.g. has real seigniorage varying
with the nomihallinterest rate. All this, however, doesn’'t change the
propnsiténn Ehat it reserves carry the same interest rate as government
debt, the solvency of a giverd managed exchange rate regime is nﬁt
contingent on the growth rate of domestic credit.

Noﬁ consider the case where reserves earn less than government
debt. For simplicity consider the case'where i; = £ =0, as would pe
the case with an ideal gold standgrd, and i > 0. From equation (7) it
is clear that settiné oneself up with a larger stock of reserves {let
alone an infinitely large stu;k) now hurts solvency. A stock-shift open
market sale of government debt (equal increases in B and ER*) will now,
for a given path of dce, raise the value of the last term on the
right-hand-side of equation (7). Since a non-interest-bearing asset is
acquired by issuing an intereét—bearing liability, solvency is impaired.

On the other hand, given any initial stocks of debt, capital anﬁ

reserves, and given future trajectories for 7, 6 and K, higher rates ot
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domestic credit expansion will improve solveﬁcy, by permitting the

government to run down non-interest-bearing foreign exchange reserves

rather than issue intere;t-bearihg debt. When i;‘= 0, equations (6) and
{7) can be replaced by:

Y
67 lim [B(v)-p(v)K(v)] exp{-f i(u)du] 0
V-0 t

and
o3 . 2]
'5 L] S
(7°) J‘T(s) exp{-f i(u)du]ds + J‘D(s) exp{-f i(u)du]ds
t t t, t
¥ B{t) - p(EIK(E)
- .
- s
+ | pis) s(s)exp[-f i(u)du}ds
' t
&
~ ] . S 1
+ {i(s)-(f(s) + n(s))]p(s)K(s)exp[~f i(u)dujds
[ t :
t

Equations (6°) and {(77) and the budget identity

g¥4B-pK) = i (B-pK) - [T-pB-(i-(f£+m)pkl - D

make it apparent that éovernment splvencv dgain doesn’t put any upper
limits én dce rates whatsoever. GBuite the contrary, by choosing a
sufficiently high rate of dce, otherwise insolvent fiscal-fipancial
plans can be made solvent. Why should larbe negative reserve holdings
mafter, when the government’'s balance sheet is strengthened by
substituting reserve financing for borrowing? Cet.par. higher dce makes

it easier for debt (B) to grow (ultimately) at a rate less than i and
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thqs tovsatisf* (6"},
The upshot is that the government budget identity and solvency
constraint literature really hasn’t taught us anything about the need
for international reserves, the reasons for foreign exchange raté crises
and the fiscal and dce prerequisites for a viable managed exchange rate
regime. When iR =i = i-&, one would not expect to see an exchange
réte crisis that isn't also a debt crisis. A sellipg attack on the
currency should be accompanied by the government’'s interest-bearing debt
(even when this is denominated in terms of foreign currency,
index-linked or whatnot) selling at a discount relative to its nominal
parity. Here an exchange raté crisis is a purely fiscal phenomenon.
When i* = 0, and more generally when i*

R R

future deficits while running down reserves doesn’'t, and the reasons for.

{1 = i-€ , borrowing worsens

foreign exchange crises that aren’t also solvency crises are eveﬁ less
.apparent. '

A satisfactory theory of foreign exchange crises in sﬁite of
solvency requires two ingredients, both missing thus far. First, a
reason for the existence of a specific class of financial or real claims
required in international exchange and distinct from general credit.
Second, a reason gfven why thesg ‘required’ reserves cannot be bofrnwed
instantaneouély. Deeper theory isbneeded here than is offered by the
ad-hoc and question-begging open economy cash-in-advance model, t;
provide acceptable microeconomic foundations of the alleged unique
transactions role of certain reserve assets and of the alleged inferior
liquidity characteristics.of other financial or real claims, (some of

which may be liabilities of the same agent that issue the reserves).

Reserve assets with these two features will indeed provide a rationale
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for the existence of a lower bound on the stﬁck of reserves at -any
instant. Limits on the'gavernment's ability to tax will set a finite
upper bound on the goverﬁment‘s het-interest-bearing debt-gutput ratio,
but this inveolves an upper limit on B‘ER* when i* = i* and an upper

R

limit on B when i, = 0, and never a lower limit on R'.

R

Given such a limit, it becomes possible»to generate scenarios in
which there could be a run on the currency without a default }isk
discount on the public debt.

Advanced industrial countries like the Ngtherlands, which are
tightly integrated-into a sophisticated system of international
financial markets do, however, seen fo be poorly characterized by a
model in which significant pénalties are attached to holding inadequate
quantities of a limited class of international reserve assets or in
which there arz non-trivial delays in the process through which the
Central Bank can raise readily spendabie resopurces. Indeed the very
meaning of "international reservgs“ becomes fuzzy for such countries, as
the official balance sheet contains both highly liquid,
market-rates-of-interest-bearing-assets and.highly liguid,
market-rates-of-interest-bearing-liabilities and as upused lines of
credit, swap arrangements etc. are available to back the Bank's'resolve
to defeqd the parity. ({(See Dooley (1984) and Buiter (19Bé6c)). For such
a country a foreign exchange crisis islneithér more nor less thap a
fiscal or solvency crisis, which doesn't, however, make it any easier to
solve. | ~

| The final section reviews some of the results derived in models

. . *
where an ad-hoc exogenous lower bound on R , which without loss of

generality I choose to be zero, is assumed to exist.
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4, Running Dut of Reserves

Consider the case of a smail open economy which manages the
exchange rate (i.e, fixes € at some constant level) as long as the stock
of international reserves is positive, but adopts a free float once
reserves fall below zero.

A quick check on the viability of the managed exchange rate regime
involves the comparison of the eventual rate of growth of the money
stﬁck from equation (8), g* say, and the rate of growth of money demand

under the managed rate, u = n* + £ +n - %w where, from (10) v =0 ifr

+ 7w+ € 1is constant. If y* gxceeds ; the reserve threshold will be
crossed eventually, and the regimeé will coliapse.

It is, however, possible to be more precise about the nature
{including the magnitude) and the timing of a collapse. It is easigst
to think of this in the context of a "structurally weak" currency i.e.
one for which dce systematically exceeﬁs money demand growth (though
both may be stochastic). An eventual collapse is therefore certain.

In the case of structurally weak currency, the {endogenous)
expgcted proportional rate of currency depreciation after the collapse
will typically bé higher than the exogenous proportional rate of
depreciation of the mapaged exchange rate. With UIP this means-that the
nominal interest rate increases at the moment the managed exchange rate
regine coilapses. I1f the demand for money is a declining function of
the nominal rate of interest, there will be a stock-shift reduction in
the demand for money at the moment the managed exchange rate reginme
collapses. GBiven dce, this stock-shift reduction in money demand is

reflected in & stock-shift reduétion in the stock of reserves to the
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critical threshﬁld level, This final stock-shift purchase by the
private sector of the monetary authority’'s remaining foreign exchange
reserves has been called a “speculative attack.” Even though the
exogenous shocks to money demand and dce may be small, the fiﬁal.
depletion of the official reserves includes an endogenous component
{reflecting the inceease in the nominal interest rate and the interest
sénsitivity of money demand) which may be large relative to the final
exogenous shocks that triggered the attack. The top panel of Figure 2
illustrates this for the case of a continuous time model where the
instantaneous exogenous shocks are infintesimal relative to the
outstanding stock of reserves; Except at the moment the attack occurs,
at_tl, the stock‘of reserves declines in a continuous fashion. - (See
Krugman (197?l, Flpod and Garber <1984), ébstfeld {1984}, Buiter
(1986a), Grilli (1986}, Garber and Brilli (1986), Connelly and Tdylﬁr

. {1984)).

eR :
e\
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Figure 2
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A ;onveniént device for calculating the timing f(or in stochastié
models the probability density function of the timing) of a collapse is
the “"shadow floatiné exchange rate,” ;. The shadow floating exchange
rate at time t is the floating exchange rate that would prevailhat'time
t it the managed exchange rate regime were to collapse at that instant.
If the dce process does not change if and when the managed exchange rate
sfstem tollapses, the managed regime is viable as long as the shadow
ex;hange rate is below the managed rate but collapses the first time the
shadow floating rate exceeds the managed rate. The lower paﬁel in
Figure 2 illustrates this for the case of a fixed exchange rate, e.

The reason is that privaée speculators would, if ; > E, buy up the
‘remaining foreign exchange reserves of the authorities and force an
abandonment pf the managed rate. The flnéting rate that would result
would be ; ¥ E, thué giving the speculators handsome excess retufns on
. their purcﬁase of the fnreigé exchange'rESErves. The "efficient
markets” requirement that there can be no anticipated exceés returns
locates the date of the collapse at the first crossing of e by ; from
beélow. Note the strong parallels with the literature on the collapse of
price stabilization schemes for commodities, through buffer stocks etc.
The cnllahsing exchange rate rggime literature is indeed a (recognized)
offspring nf-this older literature (see especially Salant and Henderson
{1978) and Salant {(1983)).

There is an important caveat here, as was pointed put by Obstfeld

in an elegant paper {(Obstfeld (19Béb)), which applied a chain of

reasoning similar to that used by Diamond and Dybvig (19B3) in their
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analysis of “commercial bank runs.” If the nature of the dce prncess'
varies according as to whether there is a managed exchange rate or a
freely floating exchange rate in effect, there may be multiple
Aequilibria and “bou{strap" or rational and self-fulfilling balanée of
payments crises. Consider the case where in the absence of an attack,
the fixed exchange rate regime is indefinitely viable. 1In the absence
of a speculative attack, e.g., the dce process and the growth of money
demand are such that the stock of reserves follows a stationary (or
stable) first-order autoregressive process with random shocks that have
bounded support, i.e.

]al <lyu<d<u <u

{13) RY = oR® . +u .

t t-1- t?

Given this specification, R* will always be above 5(1-&)-1 and beiuﬁ

t
~E(l-a)—1 (;ssuming it started'off betwéeh these two values). If the
reserve threshold is below gi}-a)-l, there can be no “natu;al collapse®
of the fixed exchange rate, i.e. no collapse without a speculative
attack. Could a speculative attack ever bé rational under these
;ircumstances? Consider the case where, if the fixed exchange rate
regime were to caliapse, the authorities would change their dce policy
from the resfrained one which generates (13)- tp a wildly expansionary
one which would generate a very much higher expected rate of exch;nge
depreciation and a very much higher nominal interest rate than under the

fixed rate. It is now possible, as Obstfeld (1986b) shows, that if

private agents expect a run tec take place in a period, it will be
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profitable for‘them to participate in it, because the shadow exchangé
rate in that period exceeds the fixed exchange rate. If they don’'t
expect a run, they will refrain from buying up the authorities’
‘remaining reserves,'and this decisien too will be validated becaﬁse
without a run reserves stay above their minimum threshold level. The
events that trigger the belief that a rup will occur can be totally
egtraneous. Since what permits such self-rationalizing attacks is the
expectations—validating dce behavior of the authorities in the event of
an attack, policy makers can avoid them by abandoning their policy of
responding to collapses in that manner.

In Buiter (1986a) dce isvbrnken down into its components: the
primary deficit, interest payments and government lending. GEBorrowing to
defend the exchange rate, i.e. helding coﬁstant the primary deficit and
engaging in a once-off stock-shift open market sale, will, if reéerves
-earn an in;erest rate below {he rate oﬁ government debt, lower the
likelihood of an early collapse (by raising the level of tﬁe stock of
reserves) but increase the likelihood of a collapse in the longer run
(Hy raising the rate at which reserves are heing run down). If there is
no financial opportunity cost, as pointed out before, an open market
cale will lower the likelihood of a collapse for all future periods.

Finally, in Buiter {(1986b), which deveiops an approach initiated in
Grilli (1986), the collapsing managed exchange rate reginme literaéure is
put in a {(very simple) two-country setting, where speculative selling
attacks against either currency can force the system nff the managed

standard. When holding reserves involves a pecuniary opportunity cngt,



dce management in both countries is required to avoid crossing reserve
thresholds and management of the primary deficits is required to avoid
"the possibility of reserve stabilization le;ding to public debt
destabilization. In a stochastic environment even the policy
combination of.1) no sterilization of reserve gains or losses ;nd 2)
Eontinuously balanced budgefs, may not be ctapable of safeguarding both
the managed exchange r;te sysfem and fiscal solvency.

It should not come as absurprise that there is nothing automatic
about the viability sf managéd exchange rate systems, even one as
rarified as an idealized gold standard. When survival'pf the exchange
rate system is defined in terms of reserve thresholds and solvency in
terms of a debt burden.threshoid,_it is‘to be expected that dce and
primary deficit policies that are consistent with survival should "feed
“back® ?rom these stocks or stock-flow ratios. fOpen-loop dce and fiscal -

policies in a stochastic environment are bound to spell disaster,

5.V Conclusion.
In a2 recent paper, Helpmag and Razin (19864) make the following apt .
observation. -
"It is now understood that exchénge rates cannot be managed without
the pursuit of other pnlicies which make the entire package
internaily consistent. ... Governments or central banks can only
temporarily target exchange rates without giving due attention to
other policies. However, eventually they have to choose or are

forced to choose measures which validate ex-post the feasibility of
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their exchange rate policy. These measures will typically be

anticipated by economic agents during the initial periods of

exchange rate management, thereby generating immediate pressure in
various markets. Hence, the success af exchange rate management

policy deﬁends to a large extent on other policies, commitments to
future policies, and.their effects on expectations." (Helpman and

Razin {(1986), p. 1)

This paper Eas tried to make concrete the points made by Helpman
and Razin in the above quote, and it underwrites completely their
general argument. The specific prdpesitions that emerée do, however,
contradict or qualify a certain amount qffrecent conventional wisdonm,
One such gualification appliés to the effect of larger public sector
deficits on the rate of infiation when velocity is endogenous. A rather =
bagic flaw in some popular models 5f hyperintlation also stands out,
The me;ning and felevance of reserve thresholds in a world with solvent
governments than can borrow at home and abroad is still unclear. A
recent proposition that the government selvency constraint implies a
limit on dce growth if a managed exchange rate regime is to survi?e
appears incorrect. )

One encouraging {or surprising?) fact is that managed exchange rate
regimes have been in existence for long periods of time, including the
present, in spite of this absence of a satisfactory "deep theory." The
analogy with driving a car comes to mind: I can get it to work although
I haven’'t a clue why or how it works. The difference is that in the

case of cars there are (I presume) those who truly do know and

understand. As regards managed exchange rate regimes I'm not so sure.
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