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1. Introduction and Overview

It seems quite generally presumed that the policy authorities in the Eastern Caribbean, like
policy authorities elsewhere, have at their disposal the instruments necessary to pursue
stabilization policy. However, mechanisms linking policies to objectives in an Eastern
Caribbean context have not been extensively studied and the constraints under which they
operate do not seem to be widely appreciated. In this paper we focus on building stylized
mﬁdels linking, the balance of payments and monetary policy, to illustrate the nature of the

choices the policy authorities have, under different assumptions about the institutional

framework.

We start from the bésic‘ accounting relationships in the econbh'l'}.r, the balance sheets and the
ﬂov} of funds accoun‘t; to get'con.sistent stock-flow .relatioﬁshipé. Thé.s'yétem is then closed
with some behavioral ':relaltidn?ships for the private sector, the government sector, the
commercial banking séctdi‘ and the rhonetary authofity.' From these écbouhting relationships,
different scenarios are aevelk:)ped for the analysils of policy. There are two basic models: model-
I,'the. ECCB arrangemént with -endogenous. lgovermnént.'expehdimi'e and 'model-H, the ECCB
‘arrangerﬁen.t With EeX0genous governmént expenditure. 'Mbdél-l has three variants. The first and
sirhplest‘ of these is the currency board case, case.(aj in which the monetary authority holds
onlyA foreign assets which backs the local E:urrency on a one for one basis, the commercial
banks are free from any regulatory obligations and the government’s fiscal accounts are

balanced. In case (b), the currency issue is still fully backed by foreign assets, the

government’s budget must still balance but an element of regulation is imposed on the



commercial banks. They are obliged to hold notes and coins in a specified ratio to their
liabilities. Finally, in case (c) the government can borrow from both the monetary authority and
the commercial banks. However, the extent of borrowing is beyond the government’s control,
the monetary authority imposes a tight rule on deficit financing, and the banks pursue their
own commercial objectives. Model-Il examines a freeing up of the constraints on the
government sector and it can choose its expenditure, with residual financing for the fiscal
deﬁ‘cit provided by the commercial banking system. The models are solved first for their
stationary solutions and then for one period solutions from which their dynamic properties are

inferred.

The most significant feature of the full stationary state of model-I is that the level of income

depends only on trade performance, and is therefore independent of policy. Fiscal policy affects

the level of personal disposable income and through this private sector expenditure. Given
values for private disposable income, along with the private sectolr préfel;encgs we are able to
pin down other variables, such as the money supply, and the cash and bank depbsits held by
the public. Although monetary policy has no effect on‘ income in any of ‘the model-1 cases
directly, it may affect the level of foreign assets. The simplest way to characterize such effects
is by recognizing that the money supply (the stationary level of which is partly determined by
trade performance, fiscal policy and the private sector preferences) is equal by definition to the
sum of foreign assets and domestic credit. So foreign assets in the system can be determined
as the difference between the money supply and the level of domestic t";redit. Therefore changes

in the money supply or domestic credit will affect the level of foreign assets.
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In case (a), the foreign assets of the monetary authority is determined by the level of
commercial bank lending to the private sector. In this institutional setting monetary policy has
no effect on foreign assets. Indeed monetary policy could be described as a fixed rule, the

decision to back the currency 100% by foreign assets.

In case (o), where a cash reserve ratio is imposed on the banks, monetary policy does have
some effect. Although it does not alter the overall level of foreign assets, the cash reserve ratio
serves to redistribute existing foreign assets between the monetary authority and commercial
banks. When the cash reserve ratio is higher, the monetary authority holds more and the
commercial banks holds less foreign assets. The mechanism is quite stréight:fomard, since the
overall size of the banks® balance sheet is determined by private sector holdings of bank
‘deposits, and bank lendingAis exdgenous, an increase in banks’ holdings of cash must be at the
expense of their foreign asset holdings. Tn other words the banks purcﬁasé the required cash
from the monetary authority using their foreign assets. Of course, since the monetary authority
still backs the currency issue 100% by foreign assets, the overall level of foreign assets in the

system is left unaffected.

In case (c) things are a little different, since domestic credit now includes not just commercial
bank domestic lending but also monetary authority lending to the 'government. The list of
monetary policy instruments is longer too. In addition to the cash reserve ratio, the monetary
authority can now choose the extent to which foreign assets are used to back the currency

issue, with the balance being backed by holdings of government debt. Under this policy



regime, monetary policy affects the system’s foreign assets in three ways. Firstly, monetary
policy affects the division of foreign asset holdings between the monetary authority and the
commercial banks, as in case (b) through the cash reserve ratio. Secondly, monetary policy
affects the level of foreign assets through the monetary authority’s rule on foreign assets.
Where the rule requirement on the monetary authority’s foreign assets are higher, the foreign
assets of the system are higher and vice versa. Furthermore, there ‘is a leakage of foreign
reserves from the system when the cash reserve ratio is adjusted. W}‘lenla higher cash reserve
ratio is imposed, the foreign assets of the system are reduced, since oﬁly_g proportion of the
foreign assets surrendered by the banks in exchange for currency go into the foreign assets of
the ‘monetary authority. Thirdly, and -ﬁnally, the proportion of the -money supply held as notes
-and coins by the public also affects the level of foreign assets in the system. If £h6 private

sector increase the cash component of its money holdmgs more forelgn assets are lost
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Evident'ly, “the policy rule on foreign asset backmg for the currency has quite profound eff_‘ects.
For given values of these parameters ihough the overall conclusion remains the same: foreign

assets must equal the money supply less domestic credit.

The feature which distinguishes model-1I is that the government’s budget need not balance, but
when it does not it is offset by an imbalance in the current account of the balance of payments.
In this setting, the model does not except by chance achieve a full stationary state. In a
situation where government expenditure is exogenous and the budgc;i is not balanced, we can
obtain a 'quasi-stationary’ state where the budget deficit and the external sector are none zero

but equal. In this quasi-stationary state the stock of private assets and debt are constant as in
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TABLE ONE

THE SECTORAL FTNANCfAL BALANCE SHEETS:

Claims/Sectors

Gov't

coB -

- MA . - Pri-Sec ~ For-Sec Total

Domestic:
Currency NC " _NCB -NCP — 0
Loans MLG -MLG :BLP BLP 0

BLG -B:LG 6
Deposits BD -BD 0
Foreign:loans -FRB FRB 0

FIG -FIG 0
Deposits -FRM FRM 0 ‘
Total TED 0 0 _ NFW  -NFR 0




TABLE TWO

S

!
AR T

THE TRANSACTION MATRIX:
Sector Income Expend Deposit NC DP DG ML FL FI TL
Private  PDY PE -ABD  -ANCP ABLP - 0
Govit T G 3 ABLG  AMLG AFIG 0
M.A. ANC - AMLG -AFRM 0
C.0.B ABD - -ABLP -ABLG _AFRB 0
ANCB
Foreign M X AFR AFIG 0
Total: PDY+T+ PE+G+ 0 0 0 0 0 0 0 0
i

Note: AFR=AFRM+AFRB.



the case of the full stationary state solution.' The level of income in this quasi-statidnary state
depends on both the trade performance and fiscal stance. Again in this formulation whilst
monetary policy does not affect the level of income, it can affect the ownership of foreign

assets and the composition of asset stocks as it did in model-I.

‘Two important conclusions, follow from the analysis. Firstly there is a structural similarity
between the operations of the ECCB and those of the commercial banks. Both can generate a
run down of the foreign reserves of the system by mcreasmg domestic credit, the ECCB by
lending to governments, the banks can do this by lending to the. private sector. Second]y, the
role of the particular institutional fraliework in ensuring fiscal diséiﬁiiﬁe. Since fiscal discipline
assists in the maintenance of external balance it is imperative that fiscal policy be cohsistent
with the overall thrust of monetary policy and such consistency can be achieved through .the
design of appropriate institutional rules. For instance, an institutional framework that puts a
limit on monetary authority lending to the government sector protects the foreign reserves of
the monetary authority. Similarly, fiscal discipline may assist the commercial banks by obliging
them to respect the trade-off between credit creation and the level of foreign assets they hold.
The implications for policy are that; existing controls on monetary authority financing to the
government should remain, and that controls on the commercial banks ought to be relaxed

(especially the obligation to hold government debt). The idea is simple: the independence of

Such a possibility exists for model-I through increased
lending to the private sector but it depends on the commercial
banks willingness to run down foreign assets or build up foreign
debt to finance such lending continuously. Needless to say, it
seems unlikely that commercial banks would function in this way.

6



the monetary authority which underpins the existing monetary rule, plus the independence of

the commercial banks are sufficient stabilization tools.

Tht;s plan for the remainder of the paper is as follows: Section II presents -the general
macroeconomic framework, which consist basically of two aspects. The stock-flow
relationships, the behavioral relationships and the policy regime under which the various
sectors operates. The two models are developed as restrictions on this general framework. In
section I the two models are solved, first for their stationary state solutions and then for the

one period solutions from which the adjustment dynamics are deduced. In the concluding

section some implications are drawn out for the conduct of policy in the ECCB monetary

union.



2. The Accounting Framework:

This framework derives from the relationships implied by the balance sheets and the flow of
funds accounts for the economic sectors. In this general framework we analyze all the balance
sheets and flow of funds accounts with all the variables included. The particular models are

developed subsequently as restrictions on this general framework.

2.1 The Balance Sheets

Table 1 yields six independent accounting equations, the first five equations are obtained from
the columns and describe the asset positions of the government, monetary authority,
commercial banks, external and personal sectors. And from the rows we -obtain a further
equation which gives the split between the p;ivate sector and commercial bank holdings of
notes and coins. Of course from the private sector relationship we can obtain.a definition for.

the money stock as?,

MS=NCP+BD 1.1

2.2 The Transaction Matrix:

This matrix (table 2 ) records each transaction twice once as a purchase and once as a sale. The
matrix itself is divided into three categories of transactions; income transactions; expenditure
transactions and transactions in financial assets. Generally this matrix describe the budget
constraints of the various sectors. However we wish to focus on the private sector, the

government and the foreign sectors. That is we assume for convenience that the net financial

’pA glossary of symbols is contained at the end of the paper.
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asset accumulation by the other two sectors, the monetary authority and the commercial banks

is Zzero.

The private Sector:

PDY-PE = ANCP+ABD-ABLP 1.2
This implies that;

AMS =PDY+ABLP-PE 1.3

This equation represents the net acquisition of financial assets by the private sector.

The Government Sector:

G-T = ABLG+AMLG+AFIG 1.4

The Foreign Sector:

X-M = AFRM+AFRB-AFIG 1.5
Then by combining these three budget constraints we get the constraint for the nation as a
whole. This is given as,

ABD+ANCP =(G-T)+(X-M)+ABLP 1.6
Then by substitution we obtain;

AMS = (G-T)+X-M)ABLP 1.7

2.3 The Behavioral Relationships:

The relationships to be specified describe two sets of phenomena. First behavioral rules used



by the different sectors to guide their decision making. Secondly ‘the policy regime which

capture the institutional framework with which economic agents objectives are pursued.

The Private Sector:
Private sector spending is given by the following equation;

PE=o*PDY+ABLP+8*MS,, 1.8
Since income not spent is added to financial asset holdings (which change according to identity
(1.3)) it is evident that we could have altefnatively specified (1.8) as a demand for money

function and derive Spendiﬁg from (1.3). The two formulations are équivélent.

Money holdings are given by:
NCP=y*MS | N X
Impons.z;s._pm of ..priva.ﬁ se.clz-t.br‘speﬁc.iing satisﬁed by. féreiénefsf |

In this setup, o; B; y and p are regarded as behavioral norms of the private sector based on

tastes and preferences.

The Government Sector:

Government expenditure is endogenously determined by the tax receipts and available finance.
However, it is assumed to be able to choose its tax rate; T and so the level of tax collections,

T can be written down as,

=r*Y 111
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The Commercial Banking Sector:

The size of the commercial banks balance sheet is determined by the private sector choice of
bank deposits. Therefore the banks can only really determine the'allocation of the variables on
the balance sheet. Such an allocation is determined by considerations of profit maximization

by the banks.

The Monetary Authority:
.The monetary authority operates under a fixed rule where it can issue domestic currency so as

to maintain a one for one relationship between its foreign and local assets.

24 The Model
From this general framework we derive two models:
Model-l. The ECCB Arrangement with Endogenous Government Expenditure.

Model-II. The ECCB Arrangement with Exogénous Government Expenditure.

In model-I we have three variants. The basié case (a), thé currency board arrangement, plus
two others. The variations on case (a) represent successive expansions in the scope for policy.
In the first, case (b) the monetary authority attempts to assert more control over the commercial
banks by imposing a required reserves ratio on the commercial banks. The second strand of
development, case (c) allows the government to borrow.

Case (a), is the currency board type operation. The pertinent balance sheets are listed in table

3.
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For Case {b): The Currency Board with required reserves ratio:
The only changes are to equation (3), therefore:
(3b) NCB+BLP+FRB =BD | FRB

(13) NCB=A*BD NCB

For Case (¢): Government borrowing determined;

(1¢) FRM+MLG=NC MLG
(3¢) NCB+BLP+BLG+FRB=BD ~ FRB
(4¢) G-T=AMLG+ABLG+AFIG | G B
(6¢) X-M = AFRB+AFRM-AFIG M

(14) FRM=5*NC ~ FRM



Table 3

Model I: The ECCB Arrangement with Endogenous Government Spending

(a) THE BASIC CURRENCY BOARD MODEL:

EQUATIONS ENDOGENOUS VARIABLES
(1) FRM=NC FRM
(2) NCB+NCP =NC NC

(3) NCB+BLP+FRB =BD | NCB .
4 G=T G

(5) MS=NCP+BD 'BD

(6) X-M=AFRM+AFRB M

(D PDY=Y-T | PDY - -
(8) AMS =PDY+ABLP-PE, MS
(9) T=r*Y T

(10) M=p*Y Y
(11)PE=a*PDY+ABLP+§*MS,, PE

(12)NCP=y*MS | NCP



The Policy Regime
The commercial banks are given a free hand to determine the composition of their balance

sheets. They can choose two of NCB, FRB and BLP with the other being determined

residually. We assume they choose BLP and FRB.

Case (b): The only change in this case in relation to case (a) is that the behavior of the
commercial bank; is assumed to be constrained by an exogenously deterrhined reserve
requirement linking their cash holdings to bank deposits.
NCB=ABD 112

We assume that the_.commercial banks choose BLP; hence FRB i-s endogenbus. The equati0n§
are shown in table 3.

Case (c). The govemﬁent can now run deficits financed by the monetary aﬁthority, foreigners
and the commercial banks. The changes are to the policy regime, and the equations of this case

are also listed in table 3.

The changes to the policy regime are:
FRM=§*NC 1.13
Which implies that,

MLG=(1-8)*NC 1.14
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Table 4

Model II: The ECCB Arrangement with Exogenous Government Spend'ing“ ’

EQUATIONS

(1) FRM+MLG =NC

(2) NCB+NCP =NC

(3) NCB+BLP+BLG+FRB =BD

(4) G-T = AMLG+ABLG+AFIG

(5) MS =NCP+BD

(6) X-M = AFRB+AFRM-AFIG

aypbvavad T
(8) AMS =PDY+ABLP-PE

(10) M=u*Y

(11)PE=o*PDY+ABLP+E*MS,,

(12)NCP=y*MS
(13) NCB=A*BD

(14) FRM=§*NC

ENDOGENOUS VARIABLES'
- MLG
NC
FRB
ABLG
i
M
ey CO

o
NCP
NCB

FRM



Model-I1
It must be noted that this model is similar to case (c) save that in this formulation BLG is
endogenous and government expenditure is exogenous determined by considerations outside

the model. This model is shown in table 4.

The policy regime under which the fiscal authorities operates has changed. They are less

constrained and can at least apparently choose G.

3 Solutions,
3.1 The Stationary State Solutions
Fro;n the identity, (1.7) on page 9 restated here for convenience as,
AMS=(X-M)+(G-T)+ABLP | S B I

w.e.'c-:'an .identii'fy the ‘r-iecessafy.and::suf:‘f’i’éiént' conditions for zx-cs;tatfoﬁary state (SS). In the S8
the ’injé(;t}oﬁs’ in the model .ne]c'ess‘all'i.ly ‘equal the *withdrawals’, that'is:

| PEYGHX=PDY+T4M A " L16
this condition is not however sufficient. In order to guai’éhfee .stat'i'onéritf it is also necessary
that ‘injectioﬁs’ equal.é:’withdrawals"; sector by sector, that is §tatibnarity ‘of stocks r;:quires
equality of sectoral income aﬁd expenditufe. Sb the external sec‘tor,. the .pfivate”sector and
government sector must each separately be in balance. Needless to say any two of these will
imply the third. In model-1 G is assumed to be endogenous and equal to T, if we assume either

X=M or PE=PDY the SS is imposed on the model. Here in fact, we assume X=M.
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Case (a);
We start with equation (6), table 3.

X-M=AFRM+AFRB 1.17
For a SS we require that the balance of payments deficit must be zero,
X-M=0. That is X=M.
Therefore we assume; AFRM=0; AFRB=0, which implies AFR=0. Now from this relationship
we can derive the SS level of income by substituting for M from equation (1.105

X-p*Y=0
we then obtain the SS level of Y as:
_Y-_%X’l,u, | - 1.13

Where X is the level of exports exogenously determined aod u is the' average propensit;r to
import. So Y*is determmed by the trade performance ratio alone a property which is common
to all the cases of model-l ie where govemment expendlture 1s endogenous Thls is a key
result which has as we shall see important nnphcatmos for the conduot of monetary policy in
pmicular and macroocooomic policy in general. Since no lﬁscal nor monetary variables appear
in the solution for the level of income it is ovident that policy is onable .to affect the SS level

of income, unless of course it can affect the trade performance ratio.

Fiscal Policy:
The setting of fiscal policy in the model can be characterized by the choice of the tax rate, The

channel through which fiscal policy works is through its influence on private sector income and

spending,
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PDY* depends on the trade performance ratio which determines Y and the fiscal policy, the
choice of t. That is,
PDY'=(1-1)*Y" 1.19
Moreover where AMS=0 and by implication ABLP=0 then from equation (1.3) we obtain
PE'=PDY* 1.20
Although fiscal policy cannot change the level of GDP it can change its composition. Now
given PDY we can obtain the SS of money holdings from (1.8) given AMS=0 and ABLP=0.
Also noting that PE=PDY, then MS is given as:
MS'={(1-a)/8}*PDY* 1.21
The MS is equal to private disposable income multiplied by the ratio (1-a)/B. Here « is the
proportiqn of disposable income spent and B the proportion of MS spent.
The private sector parameters determine the split between cash and BD.
NCP'=y*MS’ R 1.22
and BD'=(1-y)*MS 1.23
The size of BD is of special importance here because it is BD which determine the size of the
commercial banks balance sheets.
Therefore the trade performance ratio, fiscal policy and the private sector parameters between

them pin down the important aggregates of GDP, personal disposable income, the MS and BD.

Monetary Policy:
The balance sheet of the monetary authority is given as:

FRM’=NC* 1.24
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Movements in the level of NC are fully reflected in movements in the level of FRM. Moreover
since NC is given by the relation NCB+NCP=NC then FRM by implication depends on the
choices of the commercial banks and the private sector. The commercial banking system then
faces an allocation problem with respect to NCB; FRB and BLP, i.e the balance sheet is
indeterminate. It can choose two, with the third determined residually. Here we assume that
the banks chooses BLP and FRB. Therefore an increase in either or both of these leads to a
fall in the level of NC and by implication FRM. There is then no role for discretionary
monetary policy in this framework. Indeed, monetary policy could be described as the decision

to back the currency 100% by immobilized foreign assets, a fixed rule.

Case (b); we know that, (i) Y* depends on the trade performance ratio, (ii) the composition of
demand depends on fiscal performance; and (iii) the private sector pc_)rtfolios depends on «, B,
-y, Hence the role for mionétary policy is confined to affecting the composition of the balance
sheets. The choice of A tuns out to determine not the level of foreign reserves but the
proportion held by the banks., Lets us see how,

Since the commercial banks are assumed to choose BLP, the level of foreign reserves they hold
is endogenously determined.

FRB’=(1-\)BD*-BLP* 1.25

The setting of monetary policy in the model can therefore be characterized by the choice of
the level of the cash reserve ratio (A). And the channel through which monetary policy works
is its influence on the distribution of foreign assets between the commercial banking system

and the monetary authority. There is no effect on the net level of foreign reserves in the
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economy as shown by equation (1.26) for the SS level of foreign reserves.

FR={(1-c)/8} *(1-1)*(X/p)-BLP. 1.26

Case (c); the variables we are concerned with are BLG; &; A, none of these affects Y, T or
therefore PDY, PE and BD. They serve only to alter the composition of the banks and the

monetary authority balance sheets.

On the balance sheet of the commercial banks BLG affects the level of foreign reserves in the
same manner as BLP. As the stock of domestic credit increases of which BLG is a component,

the stock of net foreign assets decreases by the same amount,

The parameter 3 describes the monetary authority’s external monetary policy actions, it can

‘now vary the proportion of immobilized foreign assets held as currency backing. From equation
(i.13) the level of foreign assets of the monetary authority is given by,

FRM'=§*NC" 1.27
While from equation (1.14) the SS level of MLG is given as;

MLG'=(1-8)*NC’ 1.28
The channe! through which this particular monetary policy instrument works is therefore
through a change in the level of FRM and MLG that the monetary authority holds. That is
while NC determines the sum of FRM and MLG, 8 determines the split between them. A
reduction in §, results in a reduction in FRM increasing MLG by the same amount. Changes

in & then can result in a change in the composition of asset stocks; with a reduction in 8 the
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level of net foreign assets is lower, and the level of domestic credit higher by the same amount.
From the equation for the SS level of foreign reserves we have.

FR=[8* {A* (L-y)ty}H{(1-A)*(1-v)}]* {(1-)/B} *(1-7)*(X/n)-BLP-BLG. 1.29
The significant result in this section though, is that due to the interaction of  and A, the system
can now lose foreign assets through changes in the policy variable A which partly increases
MLG. This result however depends on the role adopted for 8. The variable & can be operated
in a fixed manner as described here, in which case foreign assets is lost to the system from
changes in A. Of course there need be no loss of foreign assets, from equation (1.29), if & is
adjusted so as to keep MLG constant, In this way the SS level of FRM will increase by the full
fall in SS FRB, so changes in A will simply result in a transfer of resources between two

domestic institutions as in case (b).

C e e e ATEEMRI s et Ty T T Dot

In summary therefore we can say that neither the SS level of income nor the money supply is
affected by monetary policy. In the case of income it follows from the fact that the SS level

of income depends on the trade performance ratio alone. For the money supply the result can

be seen more clearly, where we define the money supply as the sum of net foreign assets and
domestic credit, i.e MS=NFA+DC?. It then follows immediately that given the overall size of
the money holdings which depend on the private sector parameters and private sector

disposable income as the level of domestic credit increases the net level of foreign assets will

By definition originally (1) MS=NCP+BD, with
BD=NCB+BLP+BLG+FRB. Then by substitution £for BD (1) becomes
MS=NCP+NCB+BLP+BLG+FRB. However where NC=NCP+NCB by definition; but
also NC=MLG+FRM, which implies by substitution in (1)
MS (FRM+FRB) + (BLP+BLG+MLG) . Or where FRM+FRB=NFA and BLP+BLG+MLG=DC,
then MS=NFA+DC.
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fall by exactly the same amount.

Madel-II
For model-II given the fact that G-T=0%, the model does not except by chance achieve a full
SS. In a situation where government expenditure is exogenous and the budget is.not balanced:
we can obtain a quasi-SS® where the government deficit and the external sector deficit are
non-zero but equal. Hence,

G-T=X-M
and by substitution for M and T from equations (1.10) and (1.11) respectively and rearranging
we obtain the relationship for the ’quasi-stationary’ level of income given in equation (1.30)

Y={(X+GY(ut+7)}. 1.30

The level of income in the quasi-SS depends on two factors. The first is on-the trade .
performance ratio (X/p). The second is the fiscal stance (G/t), that is the level of government
expenditure in relation to the tax rate. The denominator of the expression indicates the drain
of financial assets from the system as income expands. This result has implications for the
conduct of both monetary and fiscal policy. Monetary policy does not affect the level of
income, whilst fiscal policy does. In this formulation the use of monetary policy however can

affect the ownership of foreign assets and the composition of asset stocks,

iIn model-I recall (G-T)=0 was assured by the assumption of an
endogenous government expenditure variable. Therefore one of the SS
conditions were predetermined as zero.

*Such a posgsibility exists for model-I through ABLP but it
depends on the commercial banks willingness to run down foreign
assets or build up foreign debt to finance BLP continuously.
However it seems unlikely that commercial banks would function in
this way.
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The setting of fiscal policy in this model is characterized by G and t. Fiscal policy works
through three channels in the model: (i) Y; (ii) PDY which depends on the trade performance
ratio and the fiscal stance and (iii) BLG, this variable has implications for monetary policy. A
higher level of G implies a higher level of BLG and a lower stock of FRB, Of course the level
of Y is also higher but the fiscal budget balance and the balance of payments is in deficit and
equal. Only a change in FIG outside of BLG on the fiscal deficit affects the foreign reserves

of the system. In the other cases there is just a displacement effect with BLG.

3.2 Dynamics of Adjustments:

The behavior of the model outside the stationary state, its adjustment dynamics, are driven by
the interaction of private sector spending and financial asset accumulation, the fiscal parameter
and the trade performance ratio. This process can be uncavered by e:famiziihg'thé single period
solution of the model; we first start with case (a) of model-I, given as equation (1.31).

Y={[X+ABLP+8*MS,,J/[(1-e)(1-7)tp]} 1.31

The private sector parameters f} and o and 7t is the fiscal parameter along with p determine the
responses of income to an exogenous shock. That is the path of adjustment is pinned down by
the parameters of the model: B is the proportion of spending from lagged money balances; o«
is the proportion of current disposable income that is spent. The denominator of the expression
1/{(1-e}{(1-7)+u]} can be regarded as determining the muitiplier effect of exogenous changes

on income. The important adjustment dynamics are those of the private sector.

For the private sector the time path of adjustments to change are determined by the process of
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financial asset accumulation. Some part of any increase in income is spent and the rest is added
to the private sector’s money holdings (the split between cash and bank deposits here is just
a matter of fixed proportions) and the new stationary state is reached, by definition, when those
money holdings are no longer changing. Moreover, as can be seen from the form of the private
spending function, an adjustment to a once and for all change will take place smoothly through
time with the money stock initially rising (the expenditure function has as one of its
determinants a lagged proportion of the money stock) and then faliing back towards its
stationary level at an ever decreasing rate. The path followed by these pi'ivate sector aggregates
is common to all of the simulation experiments where the exogenous variables appear in the
solution for income. Common too, is the path follc;wed by GDP. A graphical illustration of the
private sector dynamics is given in chart 1 showing the responses of national income to a step
change in BLP. In period 0 ali sfocks are stationary, and flows are constant, PDY=PE, AMS=0
and so on. We then shock the system in period 1 by increasing BLP from I2Q to a new
constant level of 130. It is evident from the chart thé flows guickly regain their SS levels after

the initial jump.
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Fiscal policy affects the solution via the tax rate, private disposable income and thereby the
level of private sector expenditure and also the level of MS. It therefore influences too the level
of cash in the hands of the public and the level of BD. Hence fiscal policy determines the

extent of expenditure and financial asset accumulation from any increase in GDP occasioned

by an increase in an exogenous variable.

The adjustment of GDP to a higher level in the transitional period has direct implications for
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the external and government sectors of the economy. We look at the external sector first. The
time path of adjustments in the balance of payments deficit is determined by the budget
constraint of the external sector, the level of exports is exogenous but as GDP changes the
value of imports change since the import propensity is fixed. The new S8 is reached. of course.
when the balance of payments is no longer changing. The adjustment of the import function
to once and for all changes will take place rapidly through time with the balance of payments
initially going into deficit and the deficit then closes rapidly. Chart 2 demonstrates the

adjustment of the external sector.

Chart 2
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Again in period O all stocks are stationary, and by implication X=M this implies that the
balance of payments. is zero and Y=X/p. However from the shock to BLP the external sector
moves into deficit as imports increase given the transitory increase in GDP. Moreover, as

before these flows quickly settle down again to their initial SS levels.

For the government sector the time path of adjustment in the fiscal deficit is determined by its
budget constraint. Some proportion © of GDP is taken from the private sector and forms the
income of the government sector all of which by virtue of our assumption that the budget is
balanced, is spent. The new SS is reached when the government fiscal deficit (GFD), is no
longer changing, Adjustments to a once and for all change in G will take the form of a jump,
WIth the GFD first rising rapidly and then falling equally rapidly to its SS level. In case (a)
 where GF D=0, an increase in GDP will be followed by an equal increase in both tax rev'enue.
.and government expenditure, Chart 3 depicts the typical adjustment dynamics in the

government sector to an increase in income in the curtency board case.
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Chart 3
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The positive shock to GDP causes an equal and simultaneous jump in tax revenue and
expenditure for the government sector. Howevet as is shown by the diagram these flows soon

regain their SS levels.

Changes in GDP necessarily causes adjustments in MS which have further implications for the

other variables of the system. According to our characterization of case (a) where the increase

25



in income was occasioned by ABLP, then this results in a fall in NCB since NCB is assumed!
to be residually determined. These effects are of course transmitted to the foreign assets of the
monetary authority through NC, since NC=NCB+NCP the foreign reserves of the system'}
decreases. This particular adjustment is shown in chart 4. In period 1 BD and NCP jump and

then fall rapidly back to their SS, whilst NCB and FRM fall to new lower levels.

Chart, 4
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For case (b) the single period selution for income, along with the adjustment processes are
generally the same as in case (a). The role of fiscal policy too remains the same. The variablei
% however changes the implications of MS adjustments for the system. Given NCB=ABD, an

increase in BLP increases GDP which in turn increases MS and through this BD; NCP; NCB

and by implication FRM. However the economy loses foreign reserves through the commercial

banks. Chart 5, below depicts this new adjustment path. |
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Naturally in period 0 the stocks of BD; NCP; NCB; FRM and FRB as with the others are
stationary. However the shock to income in the period 1 cause changes in all these stock
variables. In that BD; NCP and NCB jump with the shock to GDP and fall again equally
rapidly to regain their 8S levels, While FRM and FRB moves to higher and lower constant

levels respectively.

The one period solution for income in case (c) is given as:
={[X+AFIG+ABLGHABLYP+*MS_ V(1-a)(1-7)+pl} 1.32

Therefore the one period solution for income in case (c) as shown in equation (1.31) would in
addition to the variables listed -fdr case (a), depend on once and for all changes in the following
exogenous‘ variables, ABLG, AFIG. However they all incre.ase income and the balance of
payiﬂéhtéj-deﬁcit. trénsi'tior.xél]'y ‘bﬁt cach variable tends to affect a c'llifferér-lt"'ins't—itution in lthc '
system, Of course as can be seen the transitional level of income is driven by the parameters
of expenditure function, the fiscal parameter and the trade performance ratio as in case (a). The
various adjustments in respect of the private sector, MS and the external sector remain the
same as for case (b). However in the case of the government sector there is the possibility of
debt accumulation. Chart 6 demonstrates the adjustment of the government sector to GDP

adjustments in this particular variant.
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Chart, 6
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Moving from a position of stationarity, a shock to GDP originating from ABLG leads GDP to
jump, after which regains its SS level gradually. Naturally this jump in GDP causes an increase
in both government expenditure and ‘the tax take, However the overall increase in government
expenditure is greater than tax revenues on account of debt financing. Hence the government

runs a fiscal deficit which closes rapidly soon afterwards, so that G and T also regain their SS
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levels. Note that the level of GFD would have been larger if GDP did not increase and so set

up a flow back of tax revenue to the government sector.

The monetary policy instruments in this case (c) are d and A. These two monetary policy
variables have no effect on income nor MS, and therefore do not affect directly private sector
adjustments. However they do have implications for the external sector adjustment and debt
accumulation along with the levei of expenditure by the government sector. A result which

differs fundamentaily, particularly changes in A, from case (b). Lets see why this is so.

The variable which changes the model structurally so as to produce these particular results is
8. Now where MLG+FRM=NC, & represents the proportion of immobilized foreign assets, (i.e
FRM) backing the currency issue, then (1-8) represents the level of domestic assets, MLG, also
backing the currency issue. Therefore any adjustments in the model which affect the level of
NC also have implications for FRM and MLG because of 8. For instance an increase in BLP
or BLG which increases Y, increase MS and by implication BD, NCP and NCB, will increase
both FRM and MLG by & and (1-8) respectively. Therefore, foreign assets will be loss from

the system to the extent of the increase in domestic credit to the government sector; (1-9).

Model 1I
The equation for the single period solution is given as,
Y={[X+ABLP+§*MS, J/[(1-e)(1-r)p+7]} 7 1.33

The dynamics of adjustments are again driven by the parameters of the model, that is the fiscal
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parameter T, the private sector parameters, the trade performance ratio and in this case the
fiscal stance, Therefore private sector adjustments, that is expenditure and asset accumulation
resulting from an increase in GDP are the same as in model-I. This is also true of the
implications for MS adjustments. For instance in the private sector, although the model does
not regain a full-SS from an exogenous shock to income, the flow of expenditure, PDY and

asset accumulation do settle down to constant levels,

Whilst fiscal policy still determines the level of private sector expenditure and financial asset
accumulation, it is given the added role of directly influencing the level of income. The level
of G and T chosen, i.e (G/t) partly determines income, and more particularly, the setting of
fiscal policy has implications for the adjustment proceéses. Specifically the speed at which the
mode] will eventually settle down. Now given that the level of G does not equal T; G=T, then
(G/t)#(X/n) which as we have demonstrated has implications for the external sector: while
imports and taxation are working together adjusting the stock of assets available to the private
seétdr, they are not working in the same direction. Therefore the ability of the model to settle
down to a full-SS after an exogenous shock to income is hampered. In fact the balance of

payments is equal in size to the budget balance.

4, Implications of the Models for the Conduct of Policy:

We look at two aspects: first the structural similarity between the operations of the central bank

and those of the commercial banks. The second is the role of the particular institutional

framework in ensuring fiscal discipline.
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4.1 Commercial banks as quasi-central banks:
Notwithstanding the existence of the ECCB, the commercial banks operating in the area on
account of their large holdings of foreign assets, can and do, provide "accommodating finance”

and imposes imits on credit creation in the individual islands, for both the public and private

sectors.

Given stability in the behavior of the private sector, increases in domestic credit will result in
a one for one loss of foreign assets. Normally with the existence of a central bank one would
typically expect this loss in foreign assets to take the form of é flow from the central bank.
However this is not necessariAly the case in the ECCB area. Here reserve losses can occur in
two ways. In the first case, it can take the form of currency issue by the monetary'authority
and /or through changes in foreign balances of the commercial banks In both of these cases

the mechanism becomes ultimately self correcting when reserves run out.

Let us look at the question of currency issue first. The ECCB controls the currency issue under
the constraint of a foreign asset cover for the currency issue, of .6:1 ratio of liciuid assets and
liabilities. That is, in the limit at least 60% of the currency issue must be backed by foreign
assets. The other 40% can facilitate an extra increase in cuwrrency where it is backed by local
assets, for example, by credit to the government. Of course the commercial banks which hold
accounts with the ECCB can get accommodation from the ECCB and so cause an increase in

currency. However any advances in this way are at present tightly controlled by the ECCB’s

foreign assets. In actual practice, the backing of the currency in terms of foreign assets usually
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ranges between 80 to 90%. Therefore the currency issue of the ECCB is limited and operates
a currency issue regime almost as tight as the former currency boards from which it evolved.
Hence, currency issues, cannot continue indefinitely under the present regime since the reserve

loss provides a self-limiting mechanism,

Turning now to reserve losses by the commercial banks. The foreign reserve losses which are
stemming from this source are limited by the extent of the commercial banks holdings of
foreign reserves or their ability to borrow abroad, i.e to acquire foreign debt. Quite naturally
these decisions depend on the commercial banks preferences. When the commercial banks
bring in .fpreign balances these are surrendered to the ECCB for EC dollars, i.e currency issue,
The fofeign currency which is surrendered for the domestic currency is immediately
immobilized (or at least 60% of it is) in overseas investments and kept as reserve for
supportihg the value of the EC currency. This process can continue for as long as the head
office adconimodates the local branches, or in the case of the NCBs where they have
reasonably large foreign asset balances. However, the commercial banks will generally only
expand credit and bring in foreign balances where the perceived and calculated risk of such
action is routine. Beyond this point credit will only be extended on a guarantee of a "bail-out”
| from some one who has the foreign assets to make such a guarantee, credible. When the

commercial banks halts their credit expansion the loss of foreign assets would stop.

Moreover, in the case of the individual islands, whilst access to its *share’ of the ECCB portion

of reserves is restricted, the islands without foreign reserves have to undergo adjustment by
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way of income contraction unless of course they are able to encourage an inflow of foreign
assets. Such a situation would lead initially to a liquidity squeeze on the commercial banking
sector which is transferred to the economy as a credit squeeze. Such conditions would prevail
until the commercial banks are able to rebuild their foreign asset balances. Hence the
commercial banks by their operations decentralize the reserves and the consequent adjustment
pressures; and thereby provide the region with an element of flexibility diverting some of the

payments pressure from the central bank.

1t seems likely that in the future with the development of a regional market for capital and
government debt and the active development of mortgage finance, the commercial banks will
come under increasing pressure to run down their foreign asset balances. Needless to say this
would have disastrous consequences. Therefore the question natura]}y arises: what should the
ECCB do to meodify the commercial banking behavior? At this point we argue for a ’no bail-
out’ pledge by the central bank to the commercial banks. A view that is developed further in

the notion of fiscal discipline discussed below.

4.2 The Policy Regimes:

There exist two broad policy regimes in the two models constructed and we will deal with
them in turn.

Model-I: In case (a), monetary policy is conducted on the basis of a fixed rule administered
by the monetary authority. This is essentially an external policy. There are no monetary policy

instruments for internal policy and so no internal monetary policy. Hence lending and
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borrowing revolves around the portfolio preferences of the comm;arcial banking system with
regard to FRB and BLP. The commercial banks regulate themselves according to their own
prudential considerations so in this variant of the model the commercial banks themselves
determine the properties of the system. The level of bank lending to the private sector and the
level of foreign reserves. An expansion of credit to the private sector (BLP) or foreigners
(FRB) results in the monetary authority losing foreign reserves. However the mechanisms are
different; while the increase in BLP increases income and pushes the balance of payments into
deficit duriﬁg. the transitional period to a new SS. An increase in lending to foreigners results

only in a lowefing' of the currency held by the monetary authority would fall and so also would

FRM, as FRM=NC.

There is of course no problem of fiscal indiscipline in this.case since the government operates
under the constraint of a balanced budget. However the tax rate determines the share of the
private sector in national income. As a consequence fiscal poliéy can affect both BD, which
in turn determines the size of the banking system, and NCP, which in turn affects the size of
the monetary authority’s balance sheet. Therefore ﬁscaj policy when taken together with the

monetary authority’s rule can affect the level of foreign assets that the monetary authority

holds.

In case (b) monetary policy, is also conducted on the basis of a fixed rule but is extended by
the inclusion of a policy variable, the required cash ratio; (A). This ratio does not affect the

balance of payments, income or bank deposits, rather it acts like a tax on the commercial
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banking system requiring it to increase its holdings of cash which in turn requires it to
purchase this cash from the monetary authority using its foreign assets. Moreover a large A
may restrict the growth of domestic credit (BLP) if the commercial banks keep their lending
to foreigners (FRB) constant. Alternatively if the banks choose BLP then their foreign asset

holdings would be residually determined.

From a policy point of view then as long as the commercial banks care to some extent about
their level of foreign assets, the monetary authority can regulate credit expansion by changing
A. In this way A would operate as a credit policy variable affecting domestic conditions, while
the monetary policy rule remains the external policy. Needless to say the government can still

influence the economy by its choice of tax rates as in case (a).

In case (c), in addition to the cash reserve requirement, monetary policy involves the monetary
authority lending to the government, through an exchange of foreign assets for domestic assets,
i.e government debt. Now changes in the level of MLG, i.e [1-3] do not affect the level of
income, this is reflected in the portfolio preferences of the monetary authority. In that changes
in MLG affects the level of government expenditure, the government fiscal deficit and by

implication the stock of total government debt. The level of foreign reserves in the system falls.

The policy implications of the interaction between the policy variables A and & are non-trivial;
the government where it is faced with an exogenous BLG, can still access the resources of the

commercial banks for debt financing through the manipulation of the monetary authority and
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by so doing having access to A and & as policy variables, i.e by increasing A and

simultaneously adjusting & to finance a larger fiscal deficit.

Conversely these two variables can be manipulated so as to stave off a loss of foreign reserves
from the system. By increasing A, the monetary authority can control credit expansion by
reducing the level of FRB commercial banks hold and transfer these to itself. While
simultaneously the monétary authority can also raise the & ratio so as to prevent a loss of

foreign reserves through the automatic increase in credit to the government sector.

One source of fiscal discipline derives from the freedom the commercial banking system to
| choose the composition of its portfolios. There are no controls on the banking system which
automatically channels resources to the government sector and thereby government expenditure.
Therefore in the present circumstances, generally the commercial banks have the option to
refuse accommodation to the governments financing needs. This situation could be regarded
as one where fiscal discipline is imposed on the government sector by the market mechanism
operated by the commercial banking sector. The other source of fiscal discipline is the limit
on the level of monetary authority lending to the government as dictated by & requirements.
The monetary authority has monetary policy making independence from the manipulation of

the government sector. In effect the monetary authority ties the hands of the government.

We turn now to the instances where foreign loans contracted by the government (FIG) used

to finance the public sector borrowing requirement. FIG can either serve to expand or contract

37



the government activities. However, given the ’large’ stock of foreign assets the monetary
authority holds lenders may anticipate a ’bail-out’ if members run into financing difficulties
and so proceed to lend large sums. As will be argued below this possibility makes it important

that the ECCB issue a "no-bail out’ pledge to reinforce the operation of the market mechanism.,

Model-II: represents, a break down of the fiscal discipline imposed by the "market"
mechanism discussed in case (c) model-I. However, the fiscal discipline imposed by the
monetary authority remains intact. When it is BLG alone which is used to finance the deficit
(i.e AMLG=0, AF1G=0) then an increase in BLG will cause the level of FRB to fall. So
changes in FRB link the balance of payments to government operations. In the first instance
the foreign reserves of the commercial banks would be exhausfed, after the commercial banks
can only continue lending to the government if it borrows abroad. Notice that fiscal 'indiscipline
is possible even though the monet@ authority does not accommodate the government sector.
Of course the effects of this fiscal indiscipline is the same as if the monetary authority financed
it: both would lead to a continuous loss of foreign assets from the system through a persistent
balance of payments deficit. There is nothing in the income-expenditure relationships which
brings the system back to a full SS. The adjustment need only occur when the level of foreign
assets of the comrﬁercial banks is exhausted or when no more domestic debt can be sold
overseas. One implication of the analysis above then, is that domestically imposed fiscal
discipline can only be secured by constraining the level of financing from both the monetary

authority and the commercial banks to the government sector.
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4.3 Sufficiency Conditions for Fiscal Discipline®:

Let us turn now to the question of attaining and maintaining fiscal discipline. When fiscal
policy is undisciplined, monetary policy efforts to promote balance of payments stability will
be severely handicapped. The economic policy stance is inconsistent and unsustainable. It is
natural then to ask: how can fiscal discipline be imposed on the government sector? This
concern becomes even more urgent in the context of a monetary union where the policies of
one member may jeopardize the more disciplined policy stance of the union as a whole. One
sure way to maintain policy discipline is simply to impose some manner of fiscal/budget

discipline along with the existing monetary rule.

To achieve and maintain fiscal discipline on government, there are three conditions which must
be satisfied simultaneously. These can be regarded as the sufficiency conditions for fiscal
discipline.

(a) A low ceiling on the monetary authority financing of the public sector borrowing
requirement. The effect of increased deficit financing by the monetary authority as shown
above is a rapid loss of foreign assets from the monetary authority. Such a result assumes
greater significance in the case of a monetary union, where if there are no controls on the
government borrowing from the monetary authority, all countries would suffer the

consequences of each others fiscal indiscipline through the monetization of fiscal deficits.

‘For our purposes the concept of fiscal discipline is defined
as the situation where FRM>0, FRB>0, and also {AFIG/G}<{AY/G};
given GsT. From this we can derive a simple definition for fiscal
indigcipline as occurring when FRM<0O or FRB<0, also where
{AF1G/G}>{aY/G}, given that G>T.
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(b) There must be no blanket control mechanisms on the commercial banks which channels
funds to the government. Moreover the monetary authority ought to issue an explicit *no-bail

out’ pledge, so as to improve the efficiency of the market mechanism.
{c) There should be limits on the extent of the foreign indebtedness of the governments; (FIG).

It is not entirely obvious that limits on borrowing as a strategy to ensure fiscal discipline (apart
from the conceptual difficulties of defining a meaningful formula) can be effective in reducing
the level and growth of government borrowing overseas and borrowing in general. Rules on
borrowing may only result in the substitution of non-restricted debt instrument for restricted
debt instrument.” The creation in the various islands of government owned commercial banks, |
(national commercial banks) can be rationalized in this way. In recent timés Both from
experience and theoretical analysis it would appear that the "best’ strategy to keep institutions
including governments from borrowing excessively is to allow them to face the full
consequences of their actions, notwithstanding this may involve a ’crisis’ situation. In this
context, I propose an information gathering and dissemination role for the ECCB. Such a role
if properly performed, can provide the relevant information to prospective creditors of the
individual countries in the monetary union so that they can make the appropriate tréde—offs.
The performance of this function by the ECCB may also act as a signalling devise with respect

to its ’no-bail out’ policy.

'See Jlrgen von Hagen (1991).
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5, Summary and Conclusions.

This paper examined the scope of monetary and fiscal policy under alternative policy regimes,
in the ECCB region. To do this an analytical framework was developed linking the institutional
framework to the balance of payments. The results indicate that in the full-stationary state
solution the level of income depends on the trade performance ratio alone, whilst in a quasi-
stationary state solution it depends on the trade performance ratio and the fiscal stance. The
role of fiscal policy, given stationary state level of income, is to change the composition of
demand through its influence on stationary state level of personal disposable income, which
in combination with the private sector behavioral parameters determines the money stock, the

level of bank deposits and by implication the size of the banking system.

Monetary policy on the other hand has no role to perform in the model outside of the
redistribution of resources between the commercial banks and the monetary authority. In some
variants it also changes the composition of asset stocks, when domestic credit is substituted for
foreign assets of an equal magnitude. The channel through which monetary policy works then
is the foreign asset holdings of the banking system. The adjustment dynamics for the economy
turn on private sector behavior, the adjustment of expenditure and financial asset accumulation,

adjustments which are ultimately constrained by fiscal policy.

The models have shown generally, that policy by rules for both the monetary and government
sector, along with a hands off approach to the commercial banks, may result in a better policy

outcome, than in a policy regime that allows discretion and involves extensive restrictions on
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the commercial banks. The interrelatedness of monetary and fiscal policy; implies a need for
coordination between the monetary and fiscal authorities. With a rule-governed framework for

monetary policy this in turn implies a need for fiscal discipline.
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Glossary

FRM - Foreign reserves of the monetary authority (MA)
MLG - (MA) lending to the government

NC - (NC) notes and coins: domestic currency

NCP - (NC) held by the public

NCB - Notes and coins held by commercial banks
BLP - Commercial bank lending to the private sector
FRB - Foreign lending by the commercial banks
BLG - Commercial bank lending to the government
MS - Money stock

BD - Bank deposits

G - Government expenditure

T - taxation

F1G - Foreign indebtedness of the government.

Y - National Income: (GDP)

M - Imports

X - Exports

PE - Private spending

PDY - Private disposable income

DC - Domestic credit

NFA - Net foreign assets

C.0.B - commercial banks



NFR - The stock of foreign debt

NFW - The stock of private sector financial wealth
Pri sec - private sector

For sec - foreign sector

Gov’t - government

Expend - expenditure

Depst - deposits

DP - domestic private sector credit

DG - domestic government sector credit

ML - monetary authority domestic lending

FL - foreign lending by the domestic economy

FI - foreign indebtedness of the domestic economy
TL - total

B.O.P - balance of payments

TGD - Total government debt

GFD - Government’s fiscal deficit

A - represent a change in a variable

7 - The average tax rate.

p - The average propensity to import

oy By vy A, 8¢ are parameters



Appendix (i)
Model-I Stationary Solutions; Case (a)
(1) FRM={(1-)/8}*(1-7)*(X/p)-FRB-BLP
(2) NC={(1-a)/8}*(1-7)*(X/u)-FRB-BLP
(3) NCB=(1-y)*{(1-)/8}*(1-1)*(X/p)-FRB-BLP
(4) G=r*(X/p)
(5) BD=(1-v)*{(1-a)/B8}*(1-7)*(X/p)
(6) M=p*(X/u)
(M Y=(X/p)
(8) T=r*(X/p)

(®) PDY=(1-7)*(X/n)

(10) PE=(1-7)*(X/p)



(11) MS={(1-0)/B}*(1-7)*(X/p)
(12) NCP=y*{(1-a)/}*(1-7)*(X/p)

For case (b) the changes to the stationary solutions are to equation (3) where NCB is now tied
down by the A requirements of the monetary authority. NCB is now included as a separate
equation, (13). The (S8) for FRM and NC also change by virtue of the fact that NCB is now
determined by the monetary authority. These changes can be represeﬁted as;

(1b) FRM={A*(1~y)+y}*{(1-0)/B}*(1-1)*(X/p)

(2b) NC={A*(1-y)+y}* {(L-a)/B}(1-1)* (X/n)

(3b) FRB=(1-A)*(1-y)*{(1-e)/B}*(1-7)*(X/n)-BLP

(13) NCB=A*(1-4)*{(1-)/8}*(1-7)*(X/p)

The equanon for théllevel of foreign reserves in the s;ystem is given as

FR={(1-a)/B}*(1-7)*(X/n)-BLP.

For CASE (c): the changes to the stationary state solutions obtained in case (b) are the
following.
(14) FRM=5* {A*(1-y)Hy}{(1-a)/8}*(1-1)*(X/p)
and (1e) MLG=(1-8)*{A*(I-yH+v}* {(1-)/8}*(1-7)*(X/p)
(3¢) FRB=(1-A)*(1-)*{(1-a)/8} *(1-r)*(X/u)-BLP-BLG
Finaily the equation for the level of foreign reserves in this model is given as;

FR={3* (N* (1) Hy (-2 (-9 {(1-)/8} *(1-7)* (X/p)-BLP-BLG.



Appendix (ii}
Model-1 single period solutions

Case (a). The Basic Currency Board

One period solution for income:

M=uY

X-[AFRM+AFRB]|=pY
X-ANC-AFRB=pY
X-[ABD-ABLP-AFRB+ANCP]-AFRB=pY
X-[AMS-ANCP-ABLP-ANCP]=pY
X-[(Y-T)+ABLP-PE-ABLP]=sY
X={(Y-'b-[a(Y-’I‘)+ABLP+§*MS_J}=;;Y
X+ABLP+B*MS ;=[(1~a)(1-7)+u] Y

Y={[X+ABLP+§*MS.,)/[(1-0)(1-7)+p]}

ven



Case (b)

The Basic Currency Board Case; with a required reserves ratio:

One period solution for income:

=Y
X-AFRM-AFRB=AY

X-ANC-[ABD-ANCB-ABLP]=pY
X-[ANCB+ANCP]-JAMS-ANCP-AABD-ABLP]=p Y
X-{AABD+yAMS]-[(1-y)-A(1-y]AMS+ABLP=Y

X-{{A(1-y)+y]-(1-7)-A(1~y)} AMS+ABLP=pY

X-{[A(1-y)+y - (1-9)-A(1-7)} {(Y-T)+ABLP-[o(Y-T)+ABLP+SMS ]} +ABLP=pY

Y={[X-+ABLP+8*MS,_ V[(1-e)(1-7)+x])

The exogenous variables in this case are;
(a) Policy instruments: A; 7.

(b) Portfolio allocation: BLP



Case {c)

A one period solution

X-[AFRM+AFRB-AFIG]=pY
X-AFRM-AFRB+AFIG=pY

X-[6ANC]-[ABD-ANCB-ABLP-ABLG]+AFIG=pY
X-[3A(NCB+NCP)}-[(AMS-ANCP)-AA(MS-NCP)|+ABLG+AFIG=p Y
X-[6{A(1-y)+y)-(1-9)-A(1-y)]{(Y-T)+ABLP-{a(Y-T)+ABLP+8*MS_

J}+ABLG+ABLP+AFIG=3Y

Y={[X+AFIG+ABLG+ABLP+8*MS,,)/[(1-a)(1-7)+x]}

The exogenous variables are:

(1) Policy instruments: FIG; A; t; .

(2) Portfolio allocation: BLP; BLG. -



Appendix (iii)

(uasi- Stationary State Solutions: Model-I1

(1) MLG=(1-8)* {\*(1-y )y} * {(L-a)/ B} *(L-1)*([X+ G/ [p+7])

(2) NC={A*(1-y)Hy}* {(1-a) 8y (1-n)* ((X+ G ptr])

(3} FRB=[1+)\2(1+y)+y+y(1-8)1* {(1-a)/8}*(1-9)*([X+G)/p+7])-BLP+FIG-G.
(4) BD=(1-y)*{(1-a)/B}*(1-D)*([X+G)/[p+1])

(5) M=p*([X+G)/[pt7]) ..

O)Y=([X+G]/[pt])

(7) T=t*([X+G}/[p+1])

(8) PDY=(1-t)*([X-+G}/[p+1])

(9) PE=(1-x)*(IX+G}/[u+7])

(10) MS={(1-a)/B}*(I-)*([X+G}/[p+7])

(11) NCP=y*{(1-a)/B}*(1-0)*([X+G/[p])

(12) NCB=A*(1-v)"{(1-a)/B}*(X-D)* ([X+G/[p+7])



(13) ABLG=G~(1-8)* {A(1-y)+y}*{(1-a)/ B} *([X+G)/[u+7])-FIG.

(14) FRM=5* {N*(1-y)+y}*{(1-a)/8}*(1-7)*([X+G/[n+7])



Appendix (iv)
Model-11

Single Period Solution for Income:

M=u*Y
X-AFRM-AFRB+AFIG=p*Y
X-6ANC-{A[BD-NCBJ]-(G-T)-AMLG-AFIG}+AFIG=pY

Y={[X+G+ABLP+8*MS ,J/[(1-c)(1-r)+1+u]}

The exogenous variables:
(1) Policy instruments: A; §; FIG.
(2) Portfolio allocation: BLP

3) Fisdal performance: G; .
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