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How Money Matters Inoan Upen Develcping Econamy: A Case-Study of Jamamica,
“ 1962-71.

According to moderm: Theory of the balance of payments, continuing
vayments deficits are the result of an excess of domestic experditure
{absorption) over naticnal income which In turn is c&used‘by a continuing
szcess of the roney supply over the demand for money. Two types of
remedies are propcesed:

(1) EZxpenciture reduction through 2 reduction in the 'supply

of Toney;

(2) ZIrcome sxpansion through structural changes in the economy.
£ corollary of <his "Ji‘;""fi is that persistent balance of payments deficits
sre due to irrespensitle monetary oolicy.

On the other hand, Lirder's theory of trade fcr de\?eloping countries,
which is outlined ir Chapter I of this thesis; argues that developing
countries must pass tm’@m a phase during which they j_mpor’t more than
trhey m export unrdeﬂ calls these imports necessary lmports. During
cnls phase ne_Lther of the two remedies that are proposed by modem

.;":la"lce of payments theory wil® be effective. This means that ther'e is
ng Detisf’actor'y cneor'y of the balance of paymnts for developing countries.
his dissertation atterpts to fill this lacuna.

The thesis has the following distinguishing features: [ -

(1) It uses b.nder' s theory of trade for developing countries
£ support an absom*ion model of the balance of payments.
Tnis cffers a structural explanation of persistent payments

deficits in developing countries. It is argued that these
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persistent deficlts do not always reflect irrespénsible i:>
monetary policles.

(11) It undertakes an enpirical\exanﬂnafion, via an econometric’
model of a 'representative' developing country, namely,

\ JE;maif‘/:, in the perdiod 1962 to 1971 ;Slng the model defined

) above. The Yink petween the money supply, domestic

absorption ard the balance of trade which is discussed
| fwlly in Chapter III is estimated in Chapter IV.

A by-product of the rodel is that it permits the estimation of the
derand for money function and the capigzl flows function in a simultaneous
equations system. Single equation models of both these functions have
been criticized for ignoring possible simultaneous equation bias.

Finally, the lag of the stock of high-powered money is in the model
25 & pre-determined variable. Impact multipliers with respect to this

v2riable allows us to do some rudimentary policy analysis.

[



To

DEDICATION:

[}

Catharina, Yvanne,

Karen,

and humbly to

Pallas

S~




o

"The

vi

incomputable does not ‘exist.”
J.W. von Goethe

vFaust Part II

Act I

translated by W. Arndt
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Chapter71 Introduction and Literature Survey

In this disserﬁatiohtl ihtfdduce a monetary model of open
developlng economles whiﬁh attempts to syntﬁéSfEe features
frem: (1) standard balance of paymeﬁts theory; (2) economic
'developmént theory; and (3} the modern the§ry of international
capital movements, ‘ ' o -

Since most of the countrtes of the fhird world have .open
developing economies, and since relatively 1itt1e attention
has been given to the monetary consequences of thé inﬁeraction
between economic developmeﬁt and balénce of payments adjustmenté
in these'economies,,this model could have fairly wide appeal.

However 1t has been formulated spécifically to analyse the
monetary sector of the JaMwican economy and a quarterly versioﬁ
uszd to study that country during the first ten years of its
ezlstence as a sovefeign state, the period 1962—1971, i

This perlod coincides almost exactly with the last decade
zf the Bretton Woods fixed exchange rates sgglem. This-combinéd
witr the fact that Jamaica 1is aiprime example of a small open
sconomy makes it convendent to test some of the hypotheses of
“he monetary approach to the balance of payments. Thils approach,
and z1s80 the absorption‘approach to the balance of payments are
iiszussed at some length in this chapter. '

The’approach £o development that I use 1s based on Linder?s

{IG£7) theory of trade for developing countries. This theory

25 is cutlined 1in some detall In this chapter. A discussion

1
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-2- ‘
of the modern theory of international'oapital movements 1s
deferred to Chapter III where it is'introduoed in the)context
of one of the behavioural relationships in the model, |

Features from the forementioned areas of economic theory
are integrated into a reallstlic account of the Jamaican economy;
This account is encapsulated in a small simultaneous equatlon
.model which oontains six behavioural equations that are
estimated by the methad of two stage least squares,

This chapter continues with an outline of Linder's (1967)

contribution to the theory of ecoromic development.

Linder's Theory of Trade for Developing Countries

' Linder (1967) descrlbes a group of countrles which though
"they have all the usual characteristics of underdeveloped
countries,balso have a reasonable chance of a self-sustained
growth process which will eventually turn them into advanced
economies.," He then postulates that "the characteristic effect
of trade on such countries (is that)”fully to utilize their

’%ﬁisting resources and their growth potential they require
certain imports that 1t may prove impossible to acquire through
exports of egual wvalue. - The simultaneous»establishment of
internal and external equilibrium 15 thus not, possible." (p.9)

The crui of Lindert's argument'is*that“there“iSAin*value
terms an lmport minimum and an export/maximum for. developlng

‘\’
countries. This argument implies that their development



“are! complements. Formally we have

3
into advanced economies eould be—subjeet to a binding foreign-
exchange constraint. 3Since this notion has been the subject of
some .controversy 1in the pasé, T will discuss the general concept
ofﬂa'foreign—exchange?constraint before I continue my description
of Linder's (1967) theory.

The notlon of a foreign exchange constraint on economic

~development was first broached by Chenery and Bruno (1962)., It

was latér formalised by McKinnon (1964) and Chénery and Strout
(1966), - The analysisrtékes off from two assumptions ébout a
developing country's aggregate production function. These are
that 1t is cﬂaracte;ised by: (1) a fixed capital-outﬁut ratio; -
and_(2)'a fixed import-output ratio. Total investment therefore

-

conslists of imported inputs, MI, and doﬁé@tic inputs, D, which

-

B

AY = min( 8,AMI, 6,4D) [ Vs

where ©; and ¢, are positive constants. Additionally it is
assumed that growth takes place according to the Harrod-Domar ,

formula

«

AY/Y =s(aY/I) 4 1.2

where I 1s investment and s is the average propensity to save.

£Y/Iis,of course, thg'incremental output-eapital ratio.. - - -
Examinatlon of equatilon 1.1 reveals that utilization -of

an addltional unit of domestic inputs requires that 1mported‘

Iinputs must increase byez,@lsohthat total investment must

B,
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increase by(®; +62 )/%1. This will cause output to rise by o,.
The 1ncremental output-capital ratiorcan therefore be written
as (81.682)/(01+6,). Notice that thils whole expression approaches
92 as 8; approaches infinity. In this extreme case the only
‘h%paing constraint on economic growth 1s the availability of
domestic inputs. This is the original Harrod-Domar closed

economy case, Conversely as 81approaches zero, imported inputs

- -

tend to be the binding constraint. " Linder (1967) suggests ﬁhatr
the latter case reflects the situation in developing countries.
A number of objections to this type of analysis have been
.raised. In general these aim to deny the possibility of an
independent foreign-exchange constraint, or an import-export gap
- that 1s separate from the 1lnvestnent-saving gap. Consequently
the approach is sometimes cailed the dual-gap hypothesis., These

critics frequently question the realism of the empirical

assumptlons that support the production function in equation 1.1.
- Lal (1972) has summarised these objections. He writes:

Three assumptions relating to the transformation
possibilities (between current consumption and
future consumption) open to the economy must
hold simultaneously in such an economy for there

¥ to be a forelgn-exchange constraint which is
independent of a savings constraint to increasing
future output of (domestic goods). First along
any 1isoquant, .the technology does not permit any
substitutability after a point, of domestic for
foreign inputs in the produetion of (domestic
goods). Second, the domestid rate of transformation
of (domestic goods) into (imports) is zeroc... - - —
Third, the foreign rate of transformation of
certain stage, for movements along the foreign-
offer curve. ‘

T
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In Linder's (1967) model these assumptions are expliéit;
It 1is easy to see that if any one does not hold, a separate
import-éxporg_gap tannot be shown to exist. %3f there is
substitutability between domestic and foreign inputs, a
shortage of imports can be counteracted With an expansion of N
domestic inputs. So that if export}barnings were not enough
0 puPChase/a~gIV§ﬁ set of imports, it would be sufficlent to -
‘expand domestic savings by the amount neceséary to acquife
the domestic substitutes for imported inputs. In other words,
since by definition ¥ - X = I - S-where M is imports, X is
exports, I is Investments gnd S is savitgs, a rise in M holding
Z and I constant can be counteracted by an equal rise in S. |
chcording to the same reasoning,.if import substitution 1n the
d;mestic capital goods industry is possible a short-fall in
actual imports -can be compensated by the expansion of domes-
tically produced import substitutes. Finally,.if the economy
can always acquire through trade sufficient imports’to meet
its production‘requirements, the whole problem becomes trivial.
The validity of Linder's (1967) argument can therefore be seen
to depend wupon how closely equation 1.1 approximates production
-xtossibilities in a déveloping countr?t ' ~ ' &\\}Q

A paper in which Joshi (1970) counselled against the
misuse of the dual=gap hypothesis, domonstrated that if we e ~¥f
gadg»the customary necclassical assumptions, and further
zssumed a planners' indifference curve, then a strict foreign

ezchangevgap would regulre that planners did not value present
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cbnsumption at thé margin. It should be noted that this
condition is not inconsistent ﬁith the famous Mahalonobis
(1953) planning model, parts of which, are attractive to
many third world policy makers;
In a recent retort to the critics of the dual~gap

hypothesis, Thirlwall (1967, pp.l4-15) says the following:

While the criticisms are well taken, there
are two lmportant defences of dual-gap
analysis. First, factor proportions may be
slow to adjust, and substitution between
foreign and domestic inputs may be a long
drawn-out process. If so, the traditional
policy conclusions of dual-gap analysis
remain valid,... if foreign exchange is the

dom onstralnt, attempts can be made to
se "excess" saving for export promotion or
o Import substitute activities, Countries in

this situation may, however, run up against N
what Linder has called an export maximum,...

If there is an export maximum, and domestic

and foreign inputs are not easily substitutable
the conclustions of dual-gap analysis cannot

be lightly dlismlissed. (emphasis mine)

Thirlwall's (1974) remarks lead us back to the discussion
of Linder's (1967) theory. Thils explicitly assumes “that the
rroduction function in equation 1,1 1s a characteristic of
developing countries. We saw earliér that in that equation,
“~he valué taken by6; helps to determine if the economy will
expefience a foreign-exchange constrainti Specifically ife;
Is equal to infinity there 1is no indepehdéhﬁ'féreign—éxchénge
constraint. In thls unlikely case, the capital-output ratio

is the domestic capital output ratioc. However, whenever 6j

1s less than infinity there is by definition an import minimum.
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According to Linder (1967) this import minimum will typically

exceed the export maximum of a developing economy during the

stage of 1ts Btructyral transformation.

Since it is muec éasier to demonstrate an import minimum
than 1t 1s to deuo';. ate an export maximum, I shall deal first
with the fo 's (1967) theory drawsva distinction
between twoikinds of imbSPts; one for which there cbuld be
domestic sﬁbstitutes, and the other for which there could be
none. The set of impdrts for which there are no féasible
substitutes consists Zf what he calls expansion imports and
what he calls malntenance impbrts. The former are required to
start the process of economic development. This 1s the stage
at which the economy starts a transition from being under—
déveloped'to being advanced. During this transition it 1s
'neceSSary to service original imported equipment with further
imports. These Linder (1967) calls maintenance imports. An
economy that acquires expansion imports but is dnable to afford
maintenance imports 1s likely to exhibit exceés capacity and
domestic 1inputs initially_employed asvcbmplements become l1dle-
again. | |
'gn import minimum poses no problems for a developing
country when the vaiue'of its exports and capltal flows is
Sufficieht to co;Er the value of its néééSSéfﬁwiﬁbéff§57W77
However, development theorists clalm that a foreigﬁ’exchange*

constraint exists whenever the-value of necessary imports

exceeds the maximum possible value of the country's exports.
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This constraint may berreleased by cabitél flows..rButwfeiEaﬁéé"
upon qapital flows to release. a foreilgn exchange constraint
placesfa COghtry in a vulnerable position. -An eXport maximum
. l1s therefore an importanB'parameter for a developling country.

‘The possibility of an export maximum 1s disregarded in
neoclassical trade.théory; according to which, é country can
continue to increase the exports of any commodity for which 1t h ——
retains a comparative advantage in production. Linder's (1967)
demonstration that this proposition is false, 1s perhaps one
of the major contributions to eéonomic development theory made
in the last tﬁO‘decades. He shows that a country may have a
comparative advantage 1n the produ;tion of some commodity but
be unable to gain a positi&e value-added from exporting it.

This 1s because the Hawkins-Simon condition may not be met,
In other words, the value of imports necessary to produce a
unit of exﬁbrts ma& be greater than the vadue of importslthat
can be earned from that unit of exports at the givéﬁ terms of
trade. That 1s in equation 1,1 6;1s less than unity.

Linder (1967) is not unaware that this proposition is
somewhat counter-intultive, so he 1s careful to support itv
withxa highly plausible hypothesis about‘the'cause of iﬁter-
national trade in manufactures. This is the theory of
"representative demand" whieh—states.that;ﬂafcountrywis,most .
efficient in the manufacture of goods thét fit into the
economic structure of (its) domeétic‘marﬁet." _What this

supposes ls that the. entrepreneurs of a counﬁry in which a
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expertide in its manufacture, that 1s not shared by entre- LR

preneurs 1in whose domeétic market the commddity is not traded.

He explains the role the theory of "representative demand"

plays in establishing his version of a foreignQexchange

lconstraint this way.

There 1s great Iimportance in having a theory

" which allows exports difficulties independent

of Internal policiles. It 1s made possible by
the theory of representative demand, which also,
and equally significantly, shows that a developing

~ country must somehow pass through a stage of =

development plagued by foreign trade difficulties,
in order to become able to export manufactures.
Without such a theory, discussions of a "foreign-
exchange" constraint amount to nothing more than

a string of arguments based on a peculiar
assumption in direct conflict with the comparative-
cost theory.(p.41)

The theory of representative demand; therefore, helps

to explain why a developing country may earn a negative value-

added from its exports. However, it 1s important to understand

that Linder (1967) sees this as only a transitory phenomenon.

In time the structure of the economy 1s sufficiently transformed

for it to have an adequate range of exportables tﬁat fit into

the structure of its domestlc market., It then enjoys thé normal

benefits of intefnational trade, = However, during therperiod of

transition,'if a developing country attempts to invade the

market for manufactures 1n an advanced economy it will-ineur - —

severe difficulties. Therefore as far as manufactures are S -

concerned a developing couﬁ{;y 1s likely to face an export
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maximum, When 1t comes to primary exports of deVeloping <
f-‘countrk':Les, Linder (1967) relies on the tendency of these
products to be characterised by a relatively price 1nelastilc
demand to establish his argument about an export maximnm.
Altogether hls views that ahdeveloping'country i1s likely to
face an export maximum in value terms is very convinecilng.

For any given time, whether or not the import minimum
exceeds the export maximum, 1s an emplrical matter. But
whenever this happens there will be a forelgn- exchange gap
which in the absence of compensating capital flows will
prevent the simultaneous achievement of lnternal and external
balance., My thesis explores the monetary consequences of L
one of the strategies that a developing country, which finds

1tself in this position, might pursue.

In a study discussed further on in this chapter, Harris
(1970) suggests that the Jamalcan economy became subject to
a blnding foreign-exchange constraint sometine hetween 1959
and 1961. This makes it appear worthwhile t6 use Linder's
(1967) work to help analyse the Jamaican economy between 1962
and 1971, The way I incorporate Linder's (1967) analysis into
my thes}s enables me to (a) giVe a reason.why a balance of
payments deficit may arise 1n a developing country, and (b)
why the filscal and monetary authorities may attempt to obstruct
the self-correcting tendencies of a balance of payments dis-

equilibrium under a regime of fixed exchange rates. My next
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step is to link Linder's (1967),§heory to modern talanci\of -
payments'theory.‘ A “- : /2h

If following Chenery angﬂ§trout (1966)- we approximate the
Vforeign-eXchange gap by the excese ef gress domestic 1nvestment
over gross domestlc saving, it isreesy to show by«use‘of‘the
Keynesian income ldentity thatethe negativerefrthiswg&p~isﬂ—1— —

"equal to the balance of trade, which is identically equal to

the excess of aggregate expenditure ovey gross domestic product.
That 1s, by definition ),, : . ; ' -

S=I=X-M=Y~-(C+1I+aG) 1.3

where S 1s gross domestic saVing; Iiis grosS'investment, X 1s
exports, M is'imports, Y 1s gross’domestip roduct, C 1s gross
pniyate coqunption and G 1is governmentZEéggagiture. This

'7 l1dentity 1s a natural nexus between Linder's (1967) theorxﬂ_ﬁ —

and balance of payments theory.

-
D

The Absorption Approach to the Balance of Payments ‘k

- Meade (1951) was the first to §paﬁggie;;ly that the \\\&gg

excess of expendlture over‘income was important for explaining

post-war balahce of payments problems in the advanced economies.
N, ) o i - S o S
His mogei"ga; further developed by Alexander (1952) and later

named the'absorption approached.lﬂ
If following Alexander (1952) we call the term in brackets

on the right-hand side of equatlon 1.3 absorption, we can write



R , ’Q E g

the equaticn for the balance of trade as

- A ' 1.4

-3
"
3

where T 1s the balahce of trade, A is absofption and Y is .
as previousl& defined It now becomes clear that a deficitg
(surp%us%fonfthe*trad’dﬁaiance is associated with aﬁrise (fall)
in absorpticn relative to domestic product. However, equation
1.4 1is really an identity By itself 1t says nothing about the
" direction of causafion ce ween the trade balance and the excess
of abscrbtion over incomge. Nonetheless, Meade (1951), Aleiander
(195b)yand later Johnson (1958) allcstressAthe fact that which-
ever the direction of causation, correction of an adverse trade
"~ balance fequires the lowering of absorption relative to domestic
income. In-this connectlon the last named introduced. to us
the now famous expressions, e‘penditure reducing and expenditure
switching. It will be recalled that an early insight from the .
absorption approach was that a country which was running a
trade deficit and attempted to correct itAwith impo;t restric-
/////)pions would succeed only 1f the frustrated import demand was

not diyerted to domestlc demand.

In general, absorptlion theorists go further. They suggest

that absorption is a functlon of income and that a trade im-
balance 1s the consequence of a divergence between income and

absorption. One pcssiple specification of their model 1is
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A= £(Y) , 1.5
£ >0
T = g(A/Y) R 1.6

v

The chain of causation suégested by the abscrption approach

therefore seems to be : <tf’///

4

Yy = 4 ~» T

wﬁich may be regzarded as an extension of the Keynesian model

to -the conditions of an open economy.

s An obvious éeaknesé of this theory is that it does not
explaln the cause of~th¢ divergence of A Trom Y. However, it
will be shown below that Linder's (1967) éheory éuggests ah
adequa@e explanation for this divergénce in the case of
develoéing econoﬁies. Another omissionyih\the absOrétion
approach -- its failure to examilne monetar&,stock'adjusﬁments 2
ass&ciated with trade imbalances -~ serves as a point of

departure for discussing the monetary approach to the ‘balance

of payments,

The Monétarzﬁécproéch to the Balance of Payments

-
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the monetary approach to the balance of
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35, 2ut the recent resurgence of interest in 1t appears .
ilectual traditions. One 1s Anglo-Saxon

mainly Chicagc,; the cther is European (main,J Dutch and

It 1s ciezr that the absoﬁption approach analyses trade
fisw disequilibria, It does not treat explieltly
~he apposite zi’us<rments that take place in response to these
“locw disequilitriz, Johnson (14958) and Hahn (1959) were the
“irgt to exteri the partiszl sguilibrium framework of the
zbsorption aprrcoczczh Into 2 more general framework which takes
zzzount ezpli;itlv -2 “he stock adjustment rrocess 1nduced by

2 trade imbalznce. In doing so they brought cut the monetary

rature of the balznze c¢f payrents.
Trti1l thelr wory zrpeared, the monetary aspect of the
tzlznce of payments had recelved little attention in the Anglo—

~ncussed on relative prices. In several

czzers tublished at the end of the 1950's decade, -ohnson

in parsizular aStempted o mcderate the emphasls on real
szuses o payments imbalances that characterised what I have
2zlled shs Anzlc-Szzorn analysis of the balance of payments.

o ganoriing <o Johnscn (1968) "£ balance of payments .

-rstlex s rmarne<zry n nzture.,.. znd fundamentally related to
=ns fas- thz< =he tarxing systerm can create credit,” (p.18)
- gheuld Be frssruccive o znzlvse an 1dentity which defines
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the consolidated balance sheet of the banking industry in an
open economy. This approach 1s similar to that taken by i
Currie (1976) but I have chosen a simpler identity than the
one he used which was intended also to illustrate certain

veculiarities of the U.K. banking sector. We have
F +DC+ L ~ CA =DE 1.7

where F is the stock of foreign exchangé reserves in the
system, DO is the stock of domestig asSets held by the
~central bank, L is the volume of bank loéns; CA is cash’
ir. the hdﬁﬁs of the non-bank public and DE is the voiume

¢ bank deposits.

I

From equation 1.7 we derive the following definition

for uS

, the money stock:

- ¥% = F + (DO + L) ' . 1.8

The bracketed term of the right member of, equation 1.8 is

r ezpression'for domestic credit, a variable that plays an

P}

[WN

~psytant role in the monetary approach to the balance of

<t
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Since this approach 1s about an adjustment process I

»ewrite eguation 1.8 zfter taking first differences.
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AM® = AF + A(DO + L) 1.9

The monetary nafure of the balance of payments becomes
readily observable when it is noticed that 1.9 implies that
‘fof a givén stock of money a bgiance of payments deficit
(surplus) is by aefinition associéted with a rise (fall) in
domestlic credit.

It is now possible to state the essence of the monetary
approach to the balance of payments. Under a fixed exchange
rate regime, a balance of payments deficit or ?ﬁrplus represents
a phase in a stock adjustmént process in the moﬂey market and.
is necessarily - self—correctingkég&ggg long run.‘ |

Some economists (for instance Currie (1976) ) dispute
that a balance of péyments disequilibrium is intrinsicaily
self-correcting in the long run. They argue that under certain
realistic conditions the correctlon of a payments imbalance
is essentially discretionary and automatic. I believe this
dispute is largely a matter of semantics, However; lét us
see why monetary theorists of the balance of paymentsrbelieve
in an automatic adjustment of the balance of payments under é
fized exchange rate regime. ,

International monetarists assume (a) a stablevlong—run
wealth expenditure relation and (b) a stable long-run demand-
for money function. It is easy to show that if these two

assumptlons are met and, additionally, the government balances

/

e
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.
its budgeé, disequilibrium in the balance of baymentsxwillii
induce the private sector'to act iIn such a way as to rest;re
‘equilibruum without government intervention,

To see %his, assume that from an original position of
full equilibrium a balance of éayments deficlt emerges. This?
implies an excess demand’for forelgn exchange and requires the
central bank to sell some of its stock of F. The right-hand — _
side of ?guation 1.8 becgmes smaller and this implies 1in the
absencé’of sterilization a fall in‘MS. Néw by the assumption
of a stable demand for money function there emerges in the
private sector an excess demand. for money. Eventually this
sector re@uces its expenditure, some of which reductigg‘falls~
on imports. Also, some members attempt to sell some of theilr
financial assets causing the interest rate to rise. The
combined effect of these actions brings about a return to
equilibrium in the foreign exchange market. | |

Suppose the monetary authorities choose to sterilise the
fall in F. Tordo so 1n the context we are discussing impiiesA
that they buy domestic assets DO from the private sector,
Complete sterilisation means that in equation 1.9 DO changes
by the same amount as, but 1n the opposite d;rection to F.

The assumption of a stable demand fof money means that the
private sectof will use the income from the sale of DO to

finance its purchase of F. The net resﬁlt is a fall in private

sector wealth equal to the amount of DO purchased by the
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monetary authorities. Given a stable wealth-expenditure BR—
relatidm, there follows a fall in expendilture. Again some
of the reduction in expenditure falls on impbrts aﬁa the auto-
matic adjustment once more 1s set in train. So whether or nét
the initial fall in F is stérilised, given the{above assumptions,
if the government balances its budget, there is an inherent
tendency for balance of payments disegquilibria to correct
themselves. ‘ /

Another way to see this adjustment process is@to recall
that in the absorption appfoach a balance of payments deficit
implies that aggregate expendlture exceeds aggregate income.
As Johnson (1958) shows this implies that payments by domestic
residents to foreigners exceed receipts from foreigners. - Now
given a -constant supply of money, the only way that domestic
residents can pay foreigners more than they receive from them
is by running down their 1dle cash balances. However if there
is a stable demand for money this dishoarding will cause actual
cash-balances to fall short of desired cash balances; and as
Wwe have seen, the attempt to restore cash balances to their
desired level will set in motion forces that restore auto-
matically the balance of payments to equilibrium. This way »
of looking at the problem indicates that the absorption (flow)
approach implicitly assumes a monetary (stock) adjustment
process.

So far the automatic adjustment takes place in situations

of balanced government budgets. Currie (1976) criticises the
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monetary approach for not making this assumption explicit.

If the central bank should choose to. sterilise the balance of
payments at the éame time that the government 1s running an
unbalanced budget, it would be possible for the actions of
the fiscal and monetary authorities to cancel each other and
bypass the private sector. Thé,automatic mechahism.would then
not come into operation.

4This case is 1llustrated in figure 1 which is adapted
from Kennedy (1974). The Hicksian IS-LM apparatus is aug-
mented with an upward-sloping balance of payments (BP) curve.
In general, whether the BP curve 1s flatter or steeper than y
the LM curve is an empifical matter. Heré it is drawn flatter
to reflect the assumption that in a developing economy the
interest elasticities of capital flows and imports together
exceed the combined interest elasticities of the demand for
and the supplyrof money. At position A the economy is in a
balance of payments deficit.‘ This is shown by the intersection
of the LM curve with the IS curve at a point below the BP
curve, where income is too high and the interest rate is tod
low for a balance of payménts equilibrium. In the automatic
adjustment mechaniém of the monetary approach the fall in phe
balance of payments induces action that leads to an excess
demand for money . This is shown byithe automa?ic leftwafd
shift of the LM Curve to intersect the IS curve and the’BP

curve at posi%ion B. >Equilibrium in the balance of payments

is automatically restored by a stock adjustment,
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Figure 1

-
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However, i1f the government nbw runs a permanent deficit
equal to the balance of payments deficit and finahces it yfph»
monetary expansion, it causes the IS curve and and LM cur§e
to shift to the right. The LM curve shifts back from LM? to
ILM. The econdmy goes to'a position like C where the balance
of payments remains in deficit. The automatic adjustment
meéhanism ordinarily assumed in the monetary approach faills
because the continual printing of money to finance fhe budget
deficit in each period prevents the private sector from ex-
periencing a fall in its stock of real balances, reaction to
which experience tfiggers off the automatic mechanism. It
is argued below that this case closely resembles what happens
in the kind of developing economy outlined in Linder (1967).

It should be noted that MdKinnon (1969) anticipated Currie's -
(1976) treatment of this case. ‘ .

In any case it is clear that if the'balance of payments
remains in deficit, the economy will eventually run out of
foreign exchangé. The approach of this predicament will force
either a correction of theiﬁglance of payments deficit or the
abandonment of the filxed ex;hange raté system. Whether we call
the adJustment necessary to preser&e the institutional frame—‘
work we are discussing automatic or discretionary is largely
a matter of semantics. | ST

A much more substantive point madé by Currie (1976) is

that contrary to Johnson (1972) and Mussa (1974) expenditure
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switching p%}icies such as devaluation and the imposition of
tariffs can ﬂave permanent- effects on the balance of paymerts,
if we make certain reasonable assumptions about the economy.
An implication of this, not yet discussed in the literature,
is that structural-chenges in a aeveloping economy also can
have permanent‘effects on the balance of paymenrf,ﬂf

HoweVer, the main relevance of the foregoing discussion
to my thesis is that in the short-run or medium-run, a
developing country that is absorbing more than it 1s producing
in order to abtain necessarj imported inputs, and which does
not wish to curtall domestic expenditure, may continue to
sterilise a balance of payments deficit without disturbing-
the wealth-expenditure equilibrium of the priveﬁe sector. It
may do so by running a corresponding budget deficit.

The monetary approach to the balance of payments helps
us to understand clearly the long-run implications of this
fiscal strategy; For exemple, it shows the advantage of
Vhaying‘a large 1nitial endowment of foreign exchénge reserves
before starting the "take off", or of having some institutional
arrangement for financing the payments deficit before the
reserves run out.

In the way it has been presented above, the monetary
approach to the balance of payments appears as a"pafaaigm”
change that took place'after 1958. Also it is an approach

that has come to be associated with aﬂparticularly conservative
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ideblogy. However, thi; iﬂterpretation is true‘oniy for what
I have called the Anglo-Saxon tradition. Dutch economists
building on the work of Koopmans2 developed independently a

monetary approach to the ‘balance of payments without ever

rejecfing the fundamental insights of the "Keynesian revolution".

" There 1is about their monetary approach an air of continuity
rather than of paradigm change. This is how de Jong (1973)

describes it:

"The pursuit of Monetary Theory has never
come to. a complete standstill in the Nether-
lands, not even during the period when econ-
omists almost everywhere in the world were
focussing on the income-expenditure approach
of Macro-economics. There can be no doubt that
the latter approach is extremely important,
‘because 1t is directly related to the real
segtor of the national economy. There has,
however, always been a group of Dutch economists
who believed that, even in the post-Keynesian
era, Monetary Theory would remain important
and that it could shed some useful light on

’ the income-expenditure approach and vice versa.
/ These authors hold the view that the two theories
/ ‘ are not exclusive but complementary." (p.1l)

Later on, explainingAthe Dutch persistent interest in
balance of payments adjustment problems he writes "Perhabs
of still greater importance is the fact, that because the
Netherlands' economy is extremely open to international
influences... , the application‘of monetary theory to prac-

£ical problems in the Netherlands has had from the start to-

take explicit account of external influences on the domestic .

™



2l -

—~—

monetary situation.”" (p.3) This is in stark contrast to the
position in the mainstream (Anglo-Saxon) literature described
" by Triffin and Grubel (1962) who were able to write: " The
ghost of the 'closedreconomy‘ assumptions continues to dominate
economic theory, even when discussing such 'opep economy!
problems as those involved in tﬁe international mechanism of
balance of payménts adjustments.”

Koopmans' point of departure was Say's lay which implies
that money 1is neutral. Howéver, Koopmans anticipated the.
Keynesian fevolution in récognising that in general Say's -law
did not hold'for a money-using economy. Nonetheless he felt
it was important to demonstrate the condtions for money to
Be neutral in a monetary ecénomy. Some thought had alreadyr
been given to this and two séhools had evolved. According
to one, a necessary condition for the>neutra1ity of mohey
was a cohstant price level., The other sch051 argued that it
was the méney supply and not the price level that had to.be
held constant. Koopmans was disaatié}ied with both of these
explanations and suggested iﬁstead that a criterion for neutral
money was the absence of aggregate excess demand; which he
called "purg" demand. He fﬁrther argued that for a given
money supply the only way "pure" demand could(be financed
was through dishbarding. So by this criterion there was
neutral money when there was neither hoarding nor dishoarding.

Koopmans showed that in a closed economy zero net
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hoarding occurred when s ontaneoué3~£aving and investment

were equal. 1In an open ecqnomy things were a little différent;/

7

&,

The demand for moriey now had to be equal to the sum of both 3
foreign and domestic‘monies In the"economy. In this case f
zero net hoarding implies that the difference between
"épontaneous“ saving and "spontaﬁeous" investment is equal

to the difference between exports and imports Broadly defined.
This tufns out to be no more than the open economy version of
the Keynesian model.

Later Dutch economists extended these ideas iﬂ order to
construct models of theVNetherlands' economy which enabléd
them to distinguish between foreign and domestic sources of
disequilibrium iﬁ the money market. A-variant of these models
that has géined wide acceptance, and which has béen applied to
several developing economies, including Jamaica, is due to
Polak (1957).

In this section I_havé shown that the monetary approach

to the balance of pa?ments has two main sources. One of these

is Anglo-Saxon and revolutionary; the other, mutato nomine, is

~European and traditional. ‘The model I introduce in this thesis

attempts to maintain the open economy emphasis that is charac-
teristic of the moﬁetary approach. But 1t also attempts to
incorporate those features of a develoéing econoﬁ& whicﬁ may
impinge on its adjuétments to balénce'of payments problems.
The foregoing discussion of Linde;'s (1967) theory suggests

what some of these features are.

\
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lionetary Studles of Developing Countries

This chapter continues with a survey of monetary and balance of
payments studies of developing countries in general and of Jamaica in
particular. In this survey, the first group of studies zre about the'
existence of an irdependent %@reign exchange constraint in a number
of developing countries. . |

The seminal work In.this group was by Chenery and Bruno (1962).
This repprt on the problers encountered in Israel's economic
development suggested that dgvelopnent might be cbnstrained not
only by the lack of derestic savings, as earlier writers had assumed,
tut also by the lack cof ample foreign exchange reserves, A similar
finding for Mexicc was shertly thereafter reported by Manme (1963).
In due course a number of studies were undertaken in various
deveioping countries o see 1f economic development in these was
constrained by a shortage’of foreign exchange.

These case-studies zlmcst invariably reported that the
develcping céuntries concerned experienced a foreign exchange
constraint in pursuit of their)désired rares of econcmic growth,

In addition, a mejcr study by Prebisch (i964) for the United

Nations Conference on Trade and Development (UNCTAD) indicated

tnat if developing coumtrdes as a grouprattéﬂpteéra~gﬁ3ﬁj}zﬁzemi77— W
of five percent per annum.fpr the whole of the 1960's decade, they

would experience a balarce of payments gap of $20 bil U.S, with a

corredbonding balsnce of trade gap of $11 bil,
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This led TNCTAD *o claim that unless these gaps were C

eliminated by foreign aid and improved terms of trade for

Zdeveloping count riés, the hope for rapid economic development

in the thi

3

L):
)

1d wowld be frustrated. This, they argued, (/

ot

regtened the peace of the world., It was agalinst this back-i\wdrl
ground that Linde .A¥1967} wrote, delineating carefully the

necessary and sufficient conditions for a given country to
experience a foreign-exchange constraint.
In the I2gh%t ©f all this, a study by Stein (1971)

aroused grezat inferest‘when it claimed that (a) data up to

1966 indicated that develo

'(’1

ing countries might, through their
N r

own efforts, cicse the trade gap; and (b) in any cases the®

rate of growth o° imporis was not a significant variable-din

“he deterr neticr of the rate of growth in developing coun=-

. If the Zaster cliaim were true, it might imply that

19£7) a“a*JSiS was invalid. : »
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However, =z subsegyent study by Agosin (1973) which re-

~

worked Stein's (1972) da%tz uncovered serious statistical

and analy<ical flaws in *he latter's report. Stein (1973)
¥ I ,
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lated with a worsening trade balance. Both

_end support to Linder's (1967) analysis on

i1s partly based.

ery that develcping countries were likely to

relgn-sxchanzge constraint hacpened at the
-Zzxor. econormlists were rediscovering the

jiloded=t -2 bzlznce of payments diseguililbria. It
I
s ?herefore not very surprising that recently there has
I -
begn 2 plethgrz ol monetary studles of cdeveloping countries,
Z“gwever, these s<udliss hzve been about a very limited range
g7 topics. In = recent pater Park (1973) cutlines the scope
28 many of thess studlies, which he says "basiczlly attempt
<2 res0lve She Tcllowirg three issues: (1) the most approp-
rizte dafinicicn ¢f mzrey; (Z) She arguments that enter the
dzmand funectizn for morey and 72) the statistical stability
28 the demani furcetlicn for money over time." He goes on to
summeriee the malirn Tindings of these studies In the following
CEN
Thére appezrs o be = general consensus that
Tre m2st arrrorrizte Zefinltion of money 1s
2 rarrow Zelinitlor that includes currency
2.t3ile the banks and demand depgsits. On the
szeoond 15354z, most o the emplirical studies
'snow that rezl Income 1s the most Important
dztsrminanT 2% <he demznd for reazl cash
tzlzrz2s, z_<houzgh the zvallable evidence 13
rztrner conllizoing on the magnitude of the
ezl Ircihms zlzscizlizy of the demzrnd for money.

<
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However, there is no conclusive evidence
as toc whether the demand for money is
influenced by either long-term or short-
term Interest rates,.

Eowever, Parlk {1973) 1s dissatisfied with the quality
of the attéhtion that has been given to other topies in the
monetary analysis of developing countries; He argues that
"monetary analyses in LDCs require a structural model complete

with a financial sector in the spirit of income/expenditure

zte the kind of model that should b® used

ct
X

(o

“hecry." To iiius

tc analyse LDCs, he constructs, but does not -- in the paper
under discussicn -- estimate, a simultaneous equation model

~he ﬁrepresentative" open developing economy. An impor-

his model is that it integrates the foreign <

and domestic financisl sectors in line with recent advance- >

merts 1in balance of payments theory.

nfortunately, the data requirements for estimating
Sary's. (1973) model is still beyond the resources of most
developing cocuntries, and at present, certainly beyond those’
of Jamalca. This suggests the need for an even more modest
structural mcdel, which nonetheless captures the salient
cures of an open economy. The model in my thesis is
z2imed 2t meeting th%t challenge, y

The firaZ secticon of this chapter deals with how some

D the toples dlgcussed above have been dealt with in that -

—~
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Monetary Studies of the Jamalcan Economy

An early paper in the monetary analysis of Caribbeaq
economies, which include Jamaica, was produced by Thomas
(1963). An important feature of this paper is that it contains
an embryonic treatment of some of the matters discussed by
McKinnon (1969) and Currie (1976). The point of common interest
is the case where the automatic mechanism of the balance of
payments correction under a regime of fixed exchange rates
is thwarted. In the case that Thomas (1963) discusses fhere
is no central bank. He explains how in this situation the
dependence of the balance of payments on domestic credit
expansion is a function of the managment of commercial
banks' portfolios and not of government policy. "He concludes -
that in an open "dependent" economy like Jamaica, the money
supply is initiélly a function of the balance of payments,
but after a lag, and depending on the credit policies of the
banks? the balance of payments may beéome debendent on
monetary expansion. ’ ~ | R

It seems to me ironic, in view of the openness of the
Jam;ican'economy, that the early econéméfric’studies of that
economy did not attempt to investigate some of thé meonetary
relationships implied in Thomas (1963). In<ééheral, these
studies weré_concérned»mainly with the real sector. However,

Harris (1970) attempted to estimate Jamaica's foreign-exchange

gap in line with the dual-gap hypothesis.
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Harris' (1970) model contains 57 endogenous variables

and 6 exogenous variables. But it 1s not as complex as itr
appears sincé many of the‘equations are simply/decompositions
of more aggregative relationships. Mainly, his model estimates
(1) merchandise imports; (2) merchandise exports; (3) external
service transactions, (a) payments, (b) receipts; (4) foreign
transfers; (5) go&ernment finances; (6) domestic saVing and

(7) investment and production. Hils analysis covers the period

!.

1950-65.

Although the basic dual-gap hypothesis is formally
“‘derived from the Keyneslan system, the estimafing eqguations
in his model are ad hoc; so that care mustvbe exercised in
coﬁstruing the test of any economic theory from the estimates
of the parameters he specifies. Nonetheless, these estimates
help to convey a picture of the Jamaican economy. Not
surprisingly, this plcture is of a very open economy.

According to the study the disposable personal income
elasticity of imports "is slightly above unity (1.067) and
the highest value 1s that for the durables component
(consisting mainly of household furnishings and automobilfs).
Food coﬁes next with an elasticity;of about 1.1 which is
(rather high in comparison @p the obsefved elasticity of
general food consumption." Later on, after demonstrating

that the "import requirements.of intermediate goods are

approximately proportional to GDP",he goes on to show that
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the coefficient on import fof capital goods "indicates’a
fairly rapid expansion of caplital imports as 1nvestment
increaseé." These results clearly indicate the conditions
that cause an import minimum. -

Harris (1970) experiments wilth a variety ofxspecifica-‘
tions of" his basic export functioﬁ. \Fof the bulk of Jamaica's
exports including bauxite, alumina and sugar, he obtains the
best results from fitting a seml-log equation between exports
and income 1n the developed world. Although he does not
discuss thls, the success with the semi-log form suggests a
decreasing wofld income elas%icity of demand for Jamaica's
exports.

Finally, Harris (1970) makes projections of the Jamaican
economy under four different sets of assumptions about growth
rates in Jémaica and the advanced capitalist economies. He
concludes that "The trend of the two resource gaps‘under.the
(four) assumptlions (shows that the) trade gap turns out'usbe
ominant in all four cases." |

7 Much less conflidence attaches to the estimetes of the
parameters of two other real-sector models of the Jamaican
economy. Theserare by Carter (1970) and Manhertz (1971).
The former attempts to estimate from 8 observatiens 22
behavioural relation%hips in a system centaining 14 pre-
determined variables. Similarly, Manherz (1971) uses 8
obsefvations to estimate 24 behavioural relationships in a

system that has 27 predetermined variables.
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These authors USed.respectively, instrumental variableé
and two-stage least squares fo estimate their systems.‘
However, they both found the results "inferior" to thoéé
>they obtained using ordinary least squares (OLS). They
have‘thefefore published their OLS estimates. Carter (1970)
writes: "In general the differences (between OLS and instrum-~
ental variables) are minor and hardly worth the conSiderable
additional effort required." However, it is not very sur-
prising that he obtained unsatisfactory results with the
instrumental variables estimator. This technique gives
biased but consistent estimétes of parameters.:;%ut with a
sapple of 8 observations, it is unlikel§ that he obtained
the benefit of the asymptotic propérties of the instrumental
variables estimator.
| Manhertz (1971) seems to have ignored the degrees of
freedom problem associated with the use of two-stage least
squares. With more predetermined variables fhan data ob-
servations, the first stage in two—sfage 1east.sqgares is
undefined and the second stage collapses into OLS. This
could explalin why he fouﬁa his two-stage least squares es-
timates inferior to his OLS estimates. However, as 1s well-
known, OLS estimates of the parameters of ainon—recursive
simultaneous equatioh,syStem are biased. Wé must therefore
exercise care in interpretiﬁg the results of these two

studies. But in those areas where thelr work has any bearing
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on mylthesis, fheir results do nét differ qualitatively
from those of Harris (1970). )

The next two studies of the Jamalcan economy are, more
. explicitly, monetafy studies. These are by Taylor (1972)
1and Bourne (1974). The formefris a straight applicatioﬁ of
Polak's (1957) model to Jamaican data. The stated purpose
‘of this exercise is to show that "A monetary model also (can)
provide a sufficilent explanation for income behaviour" in
Jamaica.

The attractiveness of Polak's (1957) model lies in its
simplicity. However, this virtue 1s gained at the expense
of much realism. The model assumes: (1) a constant incomé
velocity; (2) that imports, the only leakage out of the
system, are proportional to income and (3) that injections
‘take the form of changes 1n the money supply. Once we know
the income velocity and the average propensity to import for
any country, the model can be used to determine income and
imports.

In order to justify the application of this model to
Jamaica, Taylor (1972) attempts to show that that country
is characterised by a constant iggomé velocilty. Howeveﬂ;
in doing so, he constructs a peculiar argument. His method
is to estimate by least squares a time trend for velacity
over the period 1950-70,  He doés this although his data

show velocity fluctuating between 5.53 and 8.54, Having



&

R}

- -35-

obtained frbm his regression the result

v = 6.664 + 0.052t ; R® = 0,159

he comments:

2

f '

It seems apparent that desplte the failrly
steady climb in v over the period 1950 to
1961, the irregular decline over the rest
of the period eliminated that increase
resulting in virtually no change in avepage
velocity over the perliod as a whole. R

in the fitted equation is low and probably
over-estimated in view of the low value of
the Durbin-~Watson statistic (.80). The t
value on the regression coefficient is not
slgnificant at the 5 percent -level and the
best single value for v over the entire
period is probably 6.664. There is thus
some empirical support for the assumption
of constant velocity in Jamailca.

It is difficult to see how Taylor's (1972) results can

be construed to prove that Jamaica 1s characterised by a

constant income velocity. It 1s hoped that the demand for

money function in my model may shed some iight on the

appropriateness of the constant‘Qelocity assumption for

Jamaica.

Bourne's

(1974) paper represents the most sophilsticated

monetary analysis of the Jamaican economy extant. It 1s an

attempt to apply what the author regards as the most relevant

economic theory to the particular circumstances of the

Jamaican economy. This is how he describes the problem

he perceives and the solution he attempts:

Even in the relatively underdeveloped
financial structures of the Caribbean,
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the demand for money has important consequences
for monetary and real growth and change. A
priori the relative and absolute magnitudes of
interest-rate, price and income elasticities

are critical determinants of the impact of
monetary measures such as changes in the money
stock, bank rate, and exchange rate on the size
and composition of the public's portfolio of

real and financial assets. Nonetheless, the.
analysis of the demand for money is grossly a
neglected area among Caribbean monetary theorists
and practitioners. ... (This) paper formulates

at a high level of theoretical abstraction a
micro model of the demand for money, and then
proceeds to apply a modified form to quarterly A
data for Jamaica.

-

In this modified form the demand for money is made a
- function of (1) a weighted average of interest rates (RTSD) ;
(2) expected inflation (p®) and expected income (GNP®).

Bourne's (1974) own specification is

_ e e 1.10
w = B, + B,RTSD + B,P® + B,GNP

where the dependent variable ié desired money baiances.

A problem emerges here. This demand for money function
contains three unobservable magnitudes. These are: (1)
desired money balances; (2) expected inflation and (3)
expected income. Bourne (1974) transforms thes? unobser-
vables "by utilising the Nerlovian partial adjustment mech-
anisms and Muth's national expectations hypothesis." After
the transformation he has six structural parameters, three
from equétion 1.16 and three adjustment coeffilclents.

However, his estimating equation contains ten independent
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variables, so that his model 1s over-identified. UnfOréUnately
he estimates 1t by the method of OLS. However, this method
will not permit us to infer'uniqué values for the structural -

'parémeters in an over-identified equation.
Nonetheless, Bourne's (1974) account of his fihdings
are of-great interest. Pirst we notezthag his results sugges%
that the demand fOrmeney is interest-insensitiﬁe. According
‘to,hiﬁ, "regardless of the definitions of money employed and
irrefpective of whether the Interest rate 1s expressed in
real or nominal terms, they generally fail to pass the "t"
test at fhe 25 percent level." Should this finding be rep-
licated in a study using a more appropriate estimating tech-
=g%§ue it would be reasonable to conclude that the Keynesian
moﬁetary transmission'mecﬁéﬂigm analysis does not offer a
plausible description of the Jamalcan monetary sector. This
alone justifiles what I am trying to do in my thesis.
After stating that the results for expected inflatilon
are ambiguous, Bourne (1974) goes on to discuss what appears
to be the main determinant of the demand for money in_Jamaica.
He says "the income coefficients are statistically significant
2t the 1 percent level or better, A great deél of confildence
therefore reposes in our estimate of those coefficients."
Later on he discusses the 1lncome elasﬁicity of tpe7Qe@ggd
or morey and tells us: "There 1s no discernible tendency for

-run elzsticities o differ in any particular direction

—

-~
.=

ies when the broad money definition
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is adopted. On the other hand with the narrow money defin-
ition, income elasticity tends to decline as adjustment is
completed. The range is 0.1057 to 1.8312, depicting at-the
lower enqna relatiVely income-insénsitive demand for money
function, and depicting at the upper end an income-sensitivity
reminiscent of Friedman's,well-knoﬁn lﬁxury good finding."”
However, we are unable to judge the plausibility of this claim
) since, as we saw above, the estimator the author used;does not
permit us to infer a unique value for the ihcome-adjustment
coefficient in this case. '

The main relevance of Bourne‘s (1974) study for my theéis
is that it directs our attention to many ionrtant monetary
issues in the Jamalcan economy that still need resolving. For
example,;will a demand for ﬁoney function which is part of a
larger structural model still exhibit interestrinsensitivity?
Is the income elasticity of the demand for money unity or other-
wise? These and some other gquestions I attempt to answer ;
later on, | .

The following chapter contains a discussion of some of
the salient features of the Jamaican.economy. Chapter IIi
introduces my model and contains -- inhdefence of'my cdpital:
‘outflow function -=:a fairly complete discussion of the modern
theory of intéﬁnational capital flows. The éoncluding chaptef?
rresents and iﬂterprets the estimates of the parameters., It

zisc contalns the customary account of checks on the'validity'

5f the model and suggestions for further research.
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Qhaptér 1T The Jamaican Economy

Jamaica is therthird largest country'in the Caribbean.
It has an area of 4,411 square miles. Like many developing
countries, a large fraction (42 percent) of,its land is |
allotted to agriculture. The activity of this séctor has
been widely publicized by Jamaican.folk—sihgers, and_its 

sugar, bananas, coconuts, coffee andAéllspice are world

‘renowned. : .

According to Eric Williams (1964) the early history

of Jamailca 1s related to what Adam Smith in The Wealth'off

the NHations calls "the two greatest...events 1n the history

of mankind", the discovery of the new world and the discovery
of the,&gpe,route to India. Accofding to Smith these dis-
coveries by permitting "the triangular tradé" raised "the -
mercantile system to a\degrée of splendour and giory which

it could never’othérwise have attafhed to." (p.51)

The countryrwas "discovered" by Columbus in 1494 and
settled by the Spaniards 1In pursuance of the papal buli of
the previous year. The Spaniards held Jaﬁaicé unti1l .1670
when they ceded it to Britain at the treaty of Madrid.
Jamaica remalned a British colony until 1962 when 1t became
a sovereign state. ’

In the seventeenth century the British developed an

extenslve system of sugar cane plantations worked by silaves,
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The descendents of those slaves now constitute 85 percent of
the 1.95 million population. The use of slaves enabled the
British settlers to amass wealtthuickly and Jamaica together
with its Caribbean neighbours soon became an impbrtant market
for the embryonic manufacturing industry in Britain.

William§ goes on to demonstrate the importance of

Jamaica and the other Caribbean colonies to elghteenth

z

century commerce. He writes:

The amazing value of these West Indian colonies
can more graphically be presented by comparing
individual West Indian islands with individual
mainland colonies... In 1773 British imports
from J&maica were more than five times the com-
bined imports from the bread colonies; British
exports to Jamaica were nearly one third larger
than those to New England and only slightly less
than those to New York and Pennsylvanla combined.

(p.54) '

It is his well-known thesis that this commerce, the hey—
day of which lasted from 1650 to 1850, formed the basils for
the industrial revolution in Britain. In this Williams is
only confirming Adam Smith's early evaluation of the impor-
tance of‘ghe "New World", of which Jamaica used to be an
important member, for the suceess of the Britishyindustrial
revolution. -/

Many,of the features of dontemporaryfJamaicafwereﬁﬂormedff) fffff
in the eighteenth,éentury. For>examp1e,theﬂlgrge,p;gntgtign§
of the period of slavery remain an impqrtantKasﬁéct of present

day Jamaican agriculture. At the start of the period under

1]
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research, 40 percent of arable land was divided among farms
wlth an average size of over 200 acresf However, these cons-
titufed less than one percent of the total farms in the country.
The majority_bf farms were less than filve acres. These produced
malnly for the domestlic market whereas the large farms produced
almost exclusively for the exports market.

Over the périod‘covered ih thts study, the role of agric-
"ulture relative to othgf sectors In the economy has continued
to decline, According to Palmer (1968) agriculture's share in
total outpuﬁ had fallen to 12 percent. by 1967. The officlal
publibation "Economlc Survey 193727 showsbthat thils decline
continued. In 1971 agriculture's share in the ¢.D.P. was 8.5
pércent. However, the sector continues to be the maln source
of employmént; Even in 1971, theisugar Industry alone was
responsible .for & pereent of all employment.

Because Jamaica'ls agriculture 1s predominantly export
oriented, a large fraction,of‘Jamaica‘srfood and raw materials
1s imported. This kind of agriculture has attracted severe
sritictsm from several Jaﬁaican gscholars who condemn an economy
that 1s for the most part an agricultural one but Imports most
of 1ts food‘and raw matertals, The éxtent of this relianée on

. 1 0
foreign sources of food and raw materials is indicated by the

ratto of fdoa'éﬁif;;;qﬁiiéfiéis to total imports. The officilal

sublication "Economic Survey-1561™ shows that in 1960 this
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»z2%is was 24,6 tercernt, This remai
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1ed roughly constant
Lghtut tThe deczds, ‘ .

“he necesslty %o import a large proporticn of food
combired with the rnsed =¢ Impor:s stra?egic inputs for econ-
mic dsveliopment resuli<s In Jamzica belng a very open econ-

omy. The marginzl propensity o import for the period

i
N

19€7, have called attention to the
impact that forelzr rrizces wili: have on domestic prices in an

zz2cnony That ilmpcoros a2 _arse rtropsrtion of 1ts food and raw

cvide suificient [ocd anc raw materials fcor domestic use,

— 7 -1 -~ Ry - S e~ - . g
235 Te placed i5s cerlcrmance in the export market. For
. N
—— o - ] tm 2 e e - E - . ~n
5% oI Jamsice's nis=cocry, the export of agriculturail com-

mcdltles, especizily sugar, has been the maln source of for-

=zilgn excgauge ear:i:g§. Thils was sc ur'to the late 1850's. .
For Irssance, ir 1G3€ azgricultural commodities accounted for
7.~ zerzent 27 =he f:tairvalue I exports. Zut tﬁe discovery

=7 w2 mirerals, tauxite znd gyosum, ied tc the decline of

a4

Zzauxice wazs 4disccovered in Jamaleca In 1942, In 1984

. .
2luminum Led, of Zanzda fiiczn; was granted a franchise to 0

. “ - . 4 -
mirz irn <he 22untry. This, however, did not exclude other -
~tnirg firms znd shortly zfterwards Alcan was Joined by
d Al
. . —_ i
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Reynolds Metals Ltd. and Kaiser Aluminium and Chemical
Corporation. Much later in 1964 the Aluminﬁm Cémpany of
America Jjoined the other three,

Agzér a decade of explorations actual mining stafted
in 1952 and has advanced steadily. By 1971 production of
bauxite had reached 12,234,055.5 tons. Pfoduction of alumina
was 1,868,000 tons in the same year.

The country 1s now the largest but one (Australia) pro-
ducer of bauxite. It supplies roughly half of the U.S. mar-
¥et. The Jamalcan ore, compared to others, is relatively
impure. It contains only 50 percent alumina wheréas other
cres contain up to 70 percént alumina. On the other hand,
the Jamaican ors is extremely‘egsy to mine since it 1s close
o the surface.

Bauxite is used tb produce aluminum which is done in
three stages. The first stage consists of mining and drying
che ore; the s®cond stage of processingrihe ore into alumina
znd the final stage of reducing alumina to aluminum. Orig-
ina2lly only the first stage was undertaken in Jamaica. Now
thez second stage as well is done in Jamalca. Toward the end
22 the periocd under research the development of the second
stagze was impressive. According to the offic}al publication
Teonomic Survey 19?2“, "in 1969 priorrtoithé récéhtmiﬂ;;é;;;
In zlumina capzacity only 23.5 pefcent of béuxite minéd was
processed Iinto alumina while in 1972,élumina production used

B

j mined bauxiteée.”
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The reduction of alumina to aluminum requires alquantity
of energy that 1s not yet available at an economic cost in
Jamaica, If this problem could be solved, the bauxite indus-
try would 9ontribute greatly to the expansionrof4employment
in the modern sector of Jamaica.

A second ore, gypsum is also mined in Jamaica. Although
it is not aé important for the'economy as bauxite, it contrib-
utes to Jamaica's foreign exchange earnings. It is also im-
portant for the domestic cement industry.

Commenting on how the development of the mining sector
has transformed the Jamaican economy, Palmer (1968) observes
"In 1950, when the G.D.P. was $70.1m, agriculture contributed
38.8 percent and mahufacturing 11.3 percent. Bauxite mining
operations had not yet begun; consequently the mining sector
was negligible. In 1967 the G.D.P. rose to $336.5m with
agriculture's contribution»falling to 11.7 percent and that
of manufacturing and mining rising to 15 percent and 9.6

percent respectively." (p.15)

This structural transfqrmation has been reflected in
the Qhange in the source of foreign exchange earnings. This
change already was well advanced when the period under research
in this thesis began. In 1956)the mining sector accounted for
less than 30 percent of exports while agriculture accounted

for more than 50 percent. By 1963 bauxite and alumina

accounted for 42 percent and agriculture for 48.4 percent.,
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By 1971 the quantities of baﬁxite and alumina exported(were
7,590,000 tons and 1,783,000 tons respectively. And éhese
two minérals accounted for 64,1 percent of exports compared
to agriculture's~share of roughly 20 percént.

The change 1n the composition of exports has not been
matched by a similar change in the composition of the_labour
force. This 1s because the mining industry uses a capitalf
intensive technology. At the end of 1971 there were 11,629
persans empldyed in the mining sector. "This includes workers
employed by the bauxlte companies in agriculture and con-
struction. These workers constitute only 1.4 percent of the
labour force.

The Jamaican economy has two major problems."The cause
of one of these, the continuing deficit on the balance of
trade, was discussed in Chapter I. This chapter continues with
a discussion of the other, the high level of unemploymént.

in g-recent analysis which‘reseﬁbles that of Harris ‘
and Todaro (1970), Tidric (1975) argues that the persistence
of unemployment in Jamaica is related to the rapid growth of
the mining sector. He wishes to explain why although "betweén
l953iénd 1960 total output in real terms/;ncreased by 76.8
percent..., the labour force increased by only ... 15,800
workers (and) non-agricultural jobs by SQ;QOO ++._unemploy-
mémt fell only slightly from 98,000 to 88,000."

He argues that this paradox can be explained by consid-

ering the "distorted wage structure...in which workers of the
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same skill level receive different wages 1in different indus-
tries." He continues, "Disparities among major sectorsrare
dramatic. Unskllled bauxite mining workers earn about twice
as much per week as unskilled workers in transportation or

construction... .-Unskilled construction workérs in turn earn

almost two and one-half times as muchwas agricultural workers.

He then demonsﬁrates his hypothesis that the higher wages in
the "modern" sector spill over into the traditional sector
causing: (a) "supply-withdrawal" unemployment in this sector;

and (b) an excess supply of labour in the "modern" sector

which though is prevented from bldding down the wage rate. In_

his words, people"are voluntarily unemployed with respect to -

sugar but involuntarily unemployed with respect to mining."
Among the interesting conclusions Tidric (1975) deduces

from his model is one which states that "wage policy gulde-

v

lines should be tied explicitly to the wage or income gap... -

Permissible wage increases should be lnversely proportional

to the gap between the wage level in the industry with excess

supply and the wage or income level in the low-wage or low-
income self-employed sector." He then goes on to caution the
reader not to infer thatirunafydevelopment is necessarily a
more optimal strategy thanxéurther industrialization.

Tidric (1975) offers no suggestions about how a wage-
éontrol policy should be implemented: However; his model

rappears to.support a policy which taxes away some of the
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; quasi-rent of mining labourers and uses the revenue to make
rural labour more attractive to Jamaicans. The problem
deserves much furtherrattention.

Thewfailure of the mining industry to generate suf-
ficient jobs to solve Jamaica's uhemployment problem has led
the authorities to attempt further diversification of the
economy. The two pelicies which have been pursued are: (1)
the development of the tou;ist industr&é and (2) the infusion
of foreign-owned light manufacturing eﬁ%erprises in the
spirit of Vérnon's (1966) product cyéie theory.

The perlod under research was extremély fgvourable for
the advancement of tourism in Jamaica. The strained relations
between the U.S. and Cuba providedaé largé‘market that
Jamaica with its excellent rum and “congenial climate was
in a position tovexploit. This coincided with a decrease in
the cost of airline transportatién largely due to %he intro~
duction of large jets. This lower cost was reflected in
lower prices to tourists. The evidence shows that Jamaica
reécted as expected to this new:market.

Palmer (1968) says: "Two important indexes of (the
development of toﬁrism) are the growth of hotel accbmmod-
ations and the number of tourists visiting the islaﬁd an-
nually. 1In 1961,‘hote1 accommodations amounted tgw6,140
beds in 71jhotels, 42 guest houses and 72 resort cottages.

At the end of 1967 this (sic) had creased_to 8,900 beds.
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The total number of tourists visiting Jamaica annually in-
creased from 75,000 in 1950 to 330,000 in 1967." (p.29)

The official publication "Economic Survey 1972" showé
that B;’the end of 1971, hotels, guest houses, cottages and
apartments providing accommodation for visitors employed
9,400 persons. The same source claims "that for every one
person employed directly in the fourist industry, there is
another employed outside the tourist industry as a reéult
of tourism." This industry therefore employs about 2 - U4
percent of the total labour force and about 3 - 2 percent
of those actually employed. In the same year it contributed
an estimated $91 m in total earnings which is about 7.8
percent of G.D.P. and was responsible for 18 percent of total
export earniﬂgs. This sector's contribution to export
earnings 1is second only to that of the mining sector.

None-the-less we may wonder about the prospects for
further growth in the tourist industry. Recent years have
seen an escalation in fuel prices which may raise the cost
of air travel, and a recession in the advanced economies
from which the majority of tourists come. However, these
were not probléms for the greater part of the‘period
covered 1n this thesls and will not be further discussed.

The policy'of'encouraging'foreignsowned'Lightmﬁanufacs"
turing firms tc operate 1n Jamaica was stimuléted by the

election of the "People's National Party" (PNP), under the
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leadership of Norman Manley, to office in 1955. This then moderately
socialist party was committed to the industrialization and diversifi-
cation of the Jamaican economy from the time of its inception.

Widdecombe (1972) quotes the following passage froﬁ the document
which introduced the partyls fir;t ten-year plan, which was the éountry's

second:

Like other underdeveloped countries, Jamaica suffers
from a shortage of capital for manufacturing industry.
The government has thereforesggkér=tteps to create

a climate to attract investors. This has mainly
been effected by incentives and concessions under

the Pioneer Industries (Encouragement) Law, revisions
of the Customs Tariff to encourage imports of
machinery and raw matérials, special incentive
legislation for the cement and textile industries,
tariff protection and quota restrictions. The
creation of an industrial development corporation
charged with the duties of stimulating, facilitating,
and undertaking the development of industry and the
establishment of an industrial estate supplied with
water and electric power for the location of
factories. (pp. 153—15#)

The same document shows that one of the main reasons for encour—
aging the participation of foreign-owned firms in the country's
development was to provide a large number of non-agricultural jobs.

It states: "It is intended to lay special emphasis on attracting

foreign capital to Jamaica, and the provision of incentives by the way of
tax concessions, tariff protection and industrial spéce will be con-~
tinwed ... as a means of providing employmentrbutside of agriculture

and therefore not susceptible to the factors that affect agricultural

erployment directly such as export prices or climatic conditions.™
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The policy was less suecessful than was anticipated and
most of the shift from agricultural employment into manufac-
turing employment took place before 1962. Widdicombe (1972)
indicates that between 1950 and 1960 employment in large
manufacturing firms grew from 21,728 persons to 46,050. He
claims that "by 1960 large manufacturing plants provided
almost 8 percent of all the regular jobs." Later on hé cltes
a statement made in 1971 by the then Minister of Trade and
Industry, which suggests strongly that the rate of trans-
formation of the labour force from agricultural to manufac-
turing decreased after 1960. According to that rinister,

"At 31st December (1970), 1,494 manufacturing establishments
operating in the island and employing 49,000 were registered
with the Factoriss Inspectorate of the Ministry of Labour
and National Insurance."”

Nonetheleés as the econony continued tco change from an
agricultural one %o an industrial one the role of manufactures
continued to increase, By 1971 the manufacturing sector was

contributing to G.D.P. 3148.€ m which is about 13 percent.

The Financial Sector

The present firancial system in Jamaica evolved out of

“hs system that cgerated in the once vast British colenizl

mpire, This eclcrnizl system had two main features. . The
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ex-ension of the 7.¥. (and in the case of the Caribbean,

Canzdian alsc) tanks to the colonies, and the operation of

Newlyn (1585%&) describes commercial banking in British

cocicnies In the following way:

The vast majiority of banking buslness 1in
the colonies is carried on by what may be
called "supra-territorial” banks, that is
¢ £z banks which operate 1n a number of
different pcliticzl areas ... In principle
the otranch managzers in the various colonial
brzrnch cffices are in exactly the same
pesizicr. as branch managers of the deposit
bar¥s ir. The “nlted Xingdom; they employ
such funds z2s can be used locally in a
manrer zcnsistent with the bank's lending
pciizy, and any surplus becomes available
for .se eisewhere, Thus a bank =evving

more than cre colony could offset a
borrowing zrea ageinst a lendiné area in
exzcTly the same way that different dis-,
trizts szre offset in England and Wales.(p.438)

The six comrmerelial banks that operated in Jamalca during

udy were EBarclay's Bank, the Bank of Nova

Szo<lza, the Zoyal Zank of Canzda, the Canadian Imperial Bank
22 Zcrrmerce, the Zarnk of Leordon and Montreal, and the First
Naticnal C1lty Zanyk of ‘kKew York,

2r <He six, cnly Barclay's Bank was Eritish owned.
Zowever, 1%, znd the Rcyal Eank of Canada, owned more than
"0 cerzent 27 =zhe b;nl assets in Jamaica.i ?hégg”tquﬁq@}ggnﬁ,i
firms zoted Ir the marner described by Newlyn ‘(1954). The
>ther Ir<errztizcrzl banks Tcilowed thelr lead. 7 7
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During the colonial era:and in the early years of
*independence, Jamaica was a "lending area" for the inter-
national banks. This situation changed during thé period of
my study and Jamaica became a."porrowing area". The reason
for this 1s that consumer credit expandedlrapidly during the
period. The commercial banks were responsible for more than
two thirds of this credit, much of which they financed with
the aild §f lcans from their headquarters.

Although the international commercial banks have main- .
tained the dominance they acguired when Jamaica was a colony,
there has been some change in the Jamaican monetary system.
#¥uch of this change has been a céncdmitant of the abolition

f the currency board system. |

The Jamaican Currency Board was abolished and in 1961
its functions were taken over by the Bank of Jamaicas The
Jamaican Cufrency Board ;as one of several scattefed through-

cut the colonial part of the Commonwealth. Newlyn (1954)

succinctly describes their workings:

The operations of the currency authority
are automatic and passive, and consist in
being ready to buy and sell the local
currency at a fixed rate (plus a small
commission) against sterling in London.
Sterling accumulated as a result of the
issue of local currency 1s invested in

“fund...out of which payments a made /
in sterling agalnst local currenty
surrendered in the colony. . (p.k23)

Londonandthusconstitﬂtesaiiiurity N
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It is clear that under this system the local currency
was no- more than a surrogate for Britiéh money. Indee&,
there was not a filduciary issue in Jamaica until 1958. The
major disadvantage of this system is well-known, The British
held a mbnopoly over the lsssie of non-interest-bearing debt |
in Jamaica. Thé use of mdney therefore constituted a leakage
out of Jamaica of real resources.. . |

Andther disadvantage of the cuffency board system is that
i1t encouraged the banks to keep a large fraction of their
assets overseas. Assets denomlnated in Jamaican currency
could be converted into sterling and vice versa for only a
small cost té tbe banks. This<encou#éged{€g; banks to 1lnvest
in Britain funds acquired ffom the issue 6f depog}ts in Jamaica.

A possible advantage of the system may be that money
~users acquired a degree of confidence in Jamalcan currency
that has survived the "ancien regime". But on the balance
fhe currency board system was a liability fof Jamaica.

. The currency board era in Jamalica came to an end in-
1960 when the Bank of Jamailca was established by an act of
the parliament of Jamaica., This was,ﬁhe first central bank
in the Caribbean and according to Thomas (1972) it had to

survive "a considerable prejudice against Central Banks in

‘under—developed"economies." (p.35) Nonetheless, the

authorities hoped to bring ﬁhe operations of the commercilal

banks under the control of the central bank.

=
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In his classicfdescription of the working of a capital-~
ist banklng system Keynes (1930),claimed that "the typical
modern Banking sysﬁem‘consists of a'%;ﬁf;émely the Central
Bank and the Plénets ..: the Member‘%anks." (p.9) In order
to. enabie the Bank to assert its heliocentric roie
parliament empowered it to: (1) vary the reserves of the
commercial banks held in the form of Central Bank deposits
between the limits of 5 percent and 15 percent; (2) prescribe
a ;;kimum limit on bank advances; and (3) establish a
‘minimum domestic asset to liability ratio.

Of the three measures, only the last affected signif-
icantly the operations of the banks. It also permitted
the emergency of an appreciable market for government debt.
For example, the commercial banks' ﬁoldings of Jamaican
treasury bills inéreased tenfold between 1961 aﬁdl;971.' The
baﬁks now take up more than half of the issue, ;Eéreas they
held an insignificaﬁt fraction before 1961. In the same
period the foreign assets to domestic reserves ratio fell
from an average of greater than unity to less than half.

When 1t comes to the two other measures, cone was re-

dundant and the other was employed only once in the period

)

of my study. Evidence shows that the liquid reserve ratio

4

of the banks was always in excess of the legal maximum. = = -
Indeed one of the unusual features of the qugiéggwgggggggf -

Is that the commerclal banks keep a large quantity of excess

e e v
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reserves. In this sitﬁation, the-authorities are unable to
regulaﬁe'the sﬁpplj of money simply by ﬁarginally varying
the reserve ratio., : Thomas (1963) speculates that these con-
ditions eaUSe the money multiplier to be highly volatile and
unpredictable. i | |

In generai, the authorities were reluctant to Iimpose a

ceiling on bank advances, However, they overcame their re-

o
3

luctahce In the last guarte of 1969, Following what was at

the time a record cdefic

fede

t on the balance of -payments, the

3

-authorities imposed 2 credit ceiling on all advances for the

-

purpcse of impo”‘“rz consumer durables, and on advances to \7‘

-r

foreign-owned Iirms, ?hese restrictions lasted until the end
of 1970, , A :
During the eriod under research Jamaica wéé committed

Fal

£o the evolution of 2 fulls

<3

developed capital market. To

that end the authorities encouraged the growth of_financiel
4te-mediaiies. Ir 1971 the non-bank financial interﬁedier-

~ies either already operating or about to begin opefating

were: merchant banks; theAJamaica Development Bank; the %
Jamalca Mortgage Bank; trust ;ompanies; building societies;

Irsurance corporaticns and dlivers financial dealers.

Although the range of financlal assets was falrly wide,

v

4

. the ::a tority ol trading was in iamai*e*a’ﬁ*trfea’snrymis.x For —

bt

nstanee, a%t the end of 1971 trading In treasury bills—

oo
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cunted to 31:1,7 =. The corresponding value of trade in -’
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domestis registered stock was $7.1 m. Since, 2s we saw-

ahks tazke up more than half of the
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issue o treasury tills, they remain the dominant financial
y 3

Thls concludes my descripiion of the Jamaican economy

Zurlngz %the perici of my research, It reveals relatively
) = - ] - . £y &t
Coor country that Is stezdlly developing in spite of many

o

. D

sericus problemz, The econcmy has an interesting and proud
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re development of the modern
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zarlitzallist systenm 1s distrororiionate to 1ts size., As a

T of 1ts pesullar history-it has esvolved ipto a very .

[N

and raw

Q

tLzrn osconomy resilrg o Import much.of its fo
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J

materials, In She szrly davs(agriculture was 1ts mail
Industry 1n evyery resgect,  Thaz indus%ry 1s sti1ll 2ts chief
scurce of employment. Zut the mining indﬁgtry is ngh the
_2rgest sgource ¢ fcrelgn earnings. Unemployment remains
cf the tWo malor problems. The other 1is the tendency

T run vrade deficizs in order to accelerate economic dev-

ector has undergone much trans-
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Tormatior, but the banxing systenm 1s still predominantly

Toreign~gwned., In general, the monetary authorities

| Gt



-57-

Chnapter 1i1 The Nodel

The model developed in this chapter attempts to trace through the

crsequences of persistent Increases in the money supply of a developing
zsecnomy that is characterised by the features outlined in Lirider (1967).
7t will be recalled that such an economy tends to- be in 'external dis—
eq;g._itﬁ"il.n'1 o account of Lemg to import mere than it ean export. It
‘s zsSUred: (1) that the ronetary expansion is to supplement economic
developrment policies; (2) that the monetar'y authorities maintain a de-
sired ieve‘ of high-powered roney so that they are prepared to sterilise
th bailancerof payrents wherever they deem this necessary; (3) that there
ar= (a) 2 stable money miltiriier and (b) a stable demand for money; (4)
“f”t the roney market clears ir. a single period; and (5) that we are
cornzermed with a regire of fizxed exchange rates.

-,

Wiltr. theSe assumpticns, “he ricture that emerges is ofj country -~
scresires scending in excess of 1ts domestic income. The resultant deficit
or. tne talance of trade Iis not always offset by capital flows. In order to
Taintzin a roney supply camensurate with the level _pf economic growth the
Tcretary authorities must scretires sterdllise deficite on the balance of
_:e;z:er.ﬁs. dow much they sterilise is an empirdcal matter, but camplete
steriiisaticr involves the risk that the system may run out of foreign ex-

shangs reserves prematursly. It therefore seems likely that they sterdlise

iy ;&?’;:;a,l,lv. The model sutlects this Mictu:ee to an empirical test. .

Tre basii structure ¢ the model cansists of twelve endogenous

-

variaries arnd Twelve predetertined varizbles. However, five of the

'
-t
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endogenous variables are stated as definitions and cne, the nominal
interest ra‘;e , 1s determined by the asgumption of eéuilibriwn in the
domestic money market. This means that there are six behavioural re-
lationships, each of which will now be formally specified and discussed,

starting with the change in the money supply function.

The Change in the Money Supply Function

This function attempts to capture the insight of Thomas (1963), é
which was cited above. Disc‘ussing the Caribbean econocmies inciud:lng ;
Jamaica, he claims "that both money supply and balance of payments are
inter—dependent." The first set of equations below attempts to show
this interdependence. |
The monetary base, here called high-powered money consists on the
sources side, of the central bank's stock of fc;r'eign exchange reserves in
terms of domestic currency, and its stock of domestic assets. Recalling
the assumption that the authorities have a desired stock of high-powered
roney, it is assumed that adjustment to this deslred stock always takes

vizce within one period. We have

e = 8 3.1
4 simple lmear'acijx}stmerit'fmc’%ion which -contains as argumenits: (1) the
alance of payrerts; ard (2) the change in the level of income is pos=’

culated, That is
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H*=H +a.+abB +adlry ‘ | 3.2
t t-1 0 %17t 2" ¢t

where Hg 1s desired high-powered money in the current period, Ht is the

- actual stock of high-powered money, H, .

previous period, Bt is the balance of payments, A Yt is the current

change in the level of damestic incame and the a.'s are constant coef-

i
ficients.

To camplete the derivation of a change in the money supply function,
recall that money consists of bank deposits and cash in the hands of the

non-bank public. That is ’ »

S=1R +CA L 3.3
t gt t

vhere Mst is current money stock, Rt is the cammercial banks' current

holding of reserves, CA_ is the current stock of cash in the hands of the

t
non-bank public and -dis the reserves-deposits ratio. Equation 3.3 may

be written as

S__ . S
Mt-_laRt+(Ht R.)
or
&
M =(1-1)R +H 3.4
t <3 t t

When this 1s transformed into fipst differences we have

AMi=(%-1)ARt+AHt 3.5

is high-powered money in the — -
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Substitution of 3.7 and 3.2 into equation 3.5 yields the following

behavioural equation

s _ . 3 6
A = -1 AR+ + .
M ( 1 ) A a: alB + a2 AY _

which may be simplified to

s ) .
AM = ) N 3-7
L a. + o ARt + u2Bt + o AYt

The gist of 3.7 is that the balance of payments and the change in
the level of incame help to determine the supply of money by determining

the rate of adjustment of actual to desired level of high-powered money.

The Money Demand Function

It was pointed out above that most recent work on the balance of
payments assumes a stable demand for money function. -According to
Friedman (1956) the criter;a for stabllity are a small error variance
and a limited mmber of arguments. The arguments he suggests should be
in the demand function establish 1t as a toplé in capital theory. This
“is how a large rumber of monetary econcmiﬂsrts lp?.vg regarded the denepg
for money, same ﬁbfe ;eiﬁiicitly than others. The major landmarks in this
tradition are Keynes (1930, 1936), Hicks (1935), Robinson (1951) and

Friedman (1956, 1970). The basic view is that money is just one —
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albeit the most liquid ~- of many assets in an efficient portfolio, all
of‘which are held for their expected yields. In my Qpinibn the clearest,
though somewhat neglected, statement of this thesis is given in Robinson's

(1951) classic paper where she declares:
X \

Eadh type of asset is a potential alternative to every
other; each has, so to speak, a common frontier with
every other and with money. Equilibrium in the market
is attained when the interest rates are such that no
wealth is moving across any frontier.
What thisrseems to mean is that given his wealth or permanent income,
the investor, either individual or firm, will seek a canposifion of
assets such that all yields are equalised at the mérgin.

The question arises as to whether thils kind of theory is applicable
to developing countries. Same economists, Bolnick (1976) for example,
seem to hold that it is not. According to these, the cash balance
hypothesis offers the best account of the demand for money in developing
countries. However the problem with this view is that, as Hicks (1935)
demonstrated long ago, the cash balance theory can be expected to hold
only in cases where there are no assets, real or monetary, that can
substitute for money. This is hardly the case in Jamaics.

These considerations have led me to specify an asset demand for

morey function,that bears same resemblarice to the one suggested by

Friedman (1970). The major modification I have made is to cambine the
4

expected yield on berds — the namdnal interest rate — and the expected

4
vield on durables which 1s the expected rate of inflation, into a single

variable. This specification 1s valid in cases where the main substitute
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for money 1s physical capital, and appears to be particularly appropriate
for Jamaica which I find to be truly a nation of small shop-keepers.

The demand for money function in the model is

3.8

d _ e
m = b0 + blyi + b2r + U,

where mi is current real balances, yg is the current value of permanent
incamne, r° 1is the expected real rate of Interest and Uy is a stochastic
term. As is customary, I assume a constant elasticity.

The variable yp appears In the demand for money function. However,
permanent incame is an unobservable magnitude. To deal with this problem,
I assume that permanent income can be represented by a geometrically

weighted distributed lag on actual incame. That is

b = 21 3 3'9
Ve S Ipt Weg PATL, TNV gt s
Substitution of <nis equation intc equation 3.8 yields
2 5 (v 4 e 2 3./ e, .t 3.10
B = bo +‘D1(Jt+ Moot X Veopt P} yt_a...)+b2r + u

Zoustion 3.0 may be transformed by usling the method glven by Koyck

(1G24, This invelves lagging a perlod and multiplying through by A

am” = ab, + B (ky_ L+ 2 yt‘2+ Aayt‘3+...) + kb2€i1+ Aut_ 3.1
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Next, equation 3.11 is subtracted fram 3.10 leaving

d e e d
= - - - .12
m_ = by - Aby + b,y +Dbr, - b + Am +u Au 3

which may be simplified to get

d
mt = BO + Biyt + B r° o+ B.T

. ,
1
Te T P3Te g TRy v 3.13

g, >0; B

4 <03B8,_.>0; B, >0;v_=u,_-Au

2 3 L t t t-1

I believe that eguation 3.13 will be of especial interest to
Caribbean econamists. A successful money demand function for any of the

countries in the regicr has so far eluded them, although casual empiri-

”')

cism suggests that a function cortaining a wealth variable arnd an interest
rate variable should perform well. My Judgment is that what is needed is
tc embed this drd of derard for money funetion in a structural model,
such as I am atteting here.

“re ADscrpticn I ion

%
ot

i35 we saw In Chapter I, origiral absorption theorists believed
that darestic Incare was the rairn zrgument in the absorption function.
et view ls rgintelned in this rodel, but the following gloss is
zdded,  The goverrrernt-of z develcping country usuzlly I cormdtted to
2 odgh level of sxperdiT e o Infrasy _zctm:a;pm ots. Qamaeﬁt_ﬁgen
Tre prestice ol She Jzmzlcarn govertrert durdng the period covered by

;-

—_—t =~ e
Trls stidy, Talrer T2

{0

; res the Tcllowing to osay:
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it is obvious that the Jamaican econamy is a
predoninantly Dri?ate ehterprise economy. In

this setting, the goverrment's econamic role is

that of providing the econanic and financial
infrastructure arrropriate for raplid econamic
developnent. The share of govermment capital

formation in total capital formation reflects
substantial effcrt on the part of the govern-

ment to lay down ard improve social overhead

capital to facilitate growth ard development. (pp.£2-64)

It appears reasor"’ <o e te assure that the level ¢f incame
would be a major determirient of the level of govérnment expernditure.
In the first place as an irdex of demand for infrastructural projects,
ard In the secord place as z scurce of revenue. In the latter case,
we ¥noW Irom the balanced budget muitiplier theorem, that govermment
sperdire Tinanced by texatlicon raises the ratic of absorption to income.
Turing the period of tre study “re share of goverrment experditure in
zross darestic product rose fram 7% to 12.5%. The latter proportion is
witrin the range suégested for a developing country by Lewls ard lartin
(16e£y, I expect that iitoge:her “here will be a very strong positive

relgticriship between the level of incame and absorption.
C

Ancther major infliuence on zbscrpticon in Jamaica should be the
stocx o8 real talances. waS suggested I Chapter I that in the ab-

serce of sufficient capital Infiow to offset a deficit on the balance
cf <raie, the goverrment has te mn 2 deficit on its budget if it wants
<5 sourteract the ronetary corsequence of z deficit on the balance of
camerts., This corsequerce Y@ zn autaratic correction of the balance
o2 rayments disequiliirrdurs zoocrzanied Ty 2 gereral fall inm abscorption.

The Jarploar suthoritizs nave ziweys wished to zveld a general fall in
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sosorption. As well as retarding economichevelopmeht, this probably -
ircrezses unemplgyment widich we séw in Chaptér IT is ordinarily as high
as 20 rercent. The camdtment of the authorities to a high level of
zbscrpticn has beenystated by politicians as well as by officers of the
zeny of Jamalca, one cf whan wrote tc me: " Bear in mind though, that
these pollcies (le. certain central bank poliéies) are operating in a
frarevork of an econany which is in an almost permanent state of dep-
fessicn. This partly exrliains the Goverrments's heavy reliance in
deficit financing."5

Since in developirg eccrnomies deficit financing is done mainly by
reretary expansicn, we ray expect £o Iind a2 link between the level of

=

- the reorey stock ard <he Zevel of abscorption.
i \
“re way this lirk works 1s through the‘bggl balance effect. This
5

} ke
w

¢l zcourse the oldest monetsry transmission mé?hanism in econamics.
I+ wms clearly urderstood by Cantillon and was iﬁplicit in Hume. How-
ever, the current interest in it stems mainly fram Pigou (1943) and
Patiridn (1948). The theory is well known. Given that there is a

stacle demand for money, an increase in the supply of]

trerd growth rate causes the actual sfock of real balances to exceed
ne desired stock and induces a risedMn expenditure.
In addition to this, McKinnon (1973) has argued that in a ‘developing

country there Is idkely 2o be a significant real balance effect on

irvestment. According £o him an Increase in real balances, espec -
2 s

1T % is prought about thrcugh a decline in the price level, camplements

tre ctner forms of saving zvailable to small entrepreneurs.
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The foregpiné suggests that the twb main arguments in the absorp-
tion functicon should be the level of damestic income and the stock of
real balances. To these I have added a third explanatory,variable, the
damestic rate of interest. This is™expected to influence absorption
mainly through its influence on investment. It is a purely empirical
matter whether such an influence — called the cost-of capital effect --
eﬁists Irdeperdently of’;he'reai balance effect. -The estimation of tﬁié'n
model might shed same 1light on this-empirical problem, which is so far

still unresolved. The absorption function therefore takes the form

A = Yg + le + Y2( MS/I})) + Ysi 3.4

74205 ¥,>05 v,<0

The Balance of Trade Function

o =
<

The balance of trade function in my model is based primarily on
the absorption approach. Pilerce and Shaw (1974) present a sucecinct

account of the views of early absorption theorists. According to them:

The absorption approach enphasises the fact that

payments imbalances are ‘characterised’ by (but not

necessarily ‘caused' by) ‘ex ante divergences between

aggregate incame receipts and aggregate damestic

experditure (absorption). In some.situations a

strong causal connection between (incdme) and (ab-

sorption) on the ore hard, and (exports) and (imports) _

_on the other can exist. For example-an {increase)———— =
in {absorption) holding (incame) constant, creates an
excess of aggregate receipts causing the increase in
(apsorption) to spill over on to mports and deteriorate
the balance of trade (p.339)
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These authors go on to caution that ''the whole structural form of
the absorption equation does not lerd itself easily to a conclusive
specification of the directions of causation between tréde variables,
absorption variables and the level of dcnesfic Incare. !

The model developed In my thesis offers g possible explanation of
whyrébsorption can Iincrease, relative to ihcane, and deteriorate the
balance of trade. The crucial iink is the relationship between money
ard absorption that was outlined above. A rise in the size of ﬁhe |

money stock, ceteris varibus, causes the level of real balances to

exceed the desired level. This causes a rise in gbSorption, and in an
open econamy such as we are discussing, a rise in imports. With exports
urichanged the balance of trade deteriorates. In the model, the rise in
abscrytion causes income to rise first after which the rise in income
irduces a rise in imperts. Sane of these imports are necessary imports
2 la Linder (1967, in the sense that they are required to maintain the
rew level of desirecd Znccae in the succeeding period., A special case
135 where all additicnal absorption spllls over on to imports. Aséumdﬁg
these are necessary irputs to the development process, incame will not
rise until later on. In 211 this i1t 1s assumed that the initial change.
in the rmoney surply 1s interded either to counteract the contractionary
consequences of talance of payrents deflcits correction under fixed

sxcharge rates oy to ircrease the rate of economic growth. It is the

recessity for this kird of policy that led Linder (1567) to claim that

2 develcping econary '' The simultaneous establishment of internal

ard exterral equwilitriz is ... not possible.'' (p. 9)
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The foregoing suggests that incame should be an argument in the

btalance of trade function of an absorption model. In the case of Jamaica,A

I expect to find a highly significant negative relationship between

/y

income and balance of trade.

Although the absorption approach is a rival explanation of the
balance of trade to the relative price theory, absorption theorists do o
not claim that relative prices are unimportant. Therefore the second
explanatory variable in the balance of trade functionnis the ratio oflthé
damestic price level to an index of foreign prices. The current state of
econamic knowledge does not permit ué to infer the a priori sign of the
relationship between relaztive prices and the balance of trade. The
approach that stems fram Robinson {7937) postulates a negative relation—
shipr. However, following Harrod's (1952) rejection of post-war U.K.
devaluation policiles, a school has emerged which stresses the négétiﬁe
impact on the balance of trade, of a worsening of the barter terms of
trade. This issue is the subject of much current debate in Jamaica due
to the IMF - imposed devaluation of this country‘s‘currency. Although
the data used to estimate the balance of trade function in my model -
care from an earlier period, the results from the estimation may shed
scre 1ight on the current debate.

The final argurent I have put in my Balance of trade function ié

tre change in the level of incame. It is hoped that this will pickup
=y effects of econordc development not included inthe level of Ilneame. — ———
I7 1t does this efficiently it should have a negative effect on the

calance of trade in 1ignt of Lirder's (1967) theory. The foregoing
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leads to the following estimating equation. A ‘

S

T = EO + ElY + 62 (-d/PF) + € AY 3.15

€1<O; €2§0; €3<O

The Capltal CM,-,C&. Funct;on ’

In recent yezrs there has been much refinemem of the capital flow-
interest rate relation. ~Earlier, capital flows were seen as affecting
changes in flow squillbria ard r'espmding to differences in the levels of
Corestic and foreign interest rates. This view was put strongly by Mm-‘

dell (1968)7“& decad

D
B
W

=

0. Talikding about the foreignh exchange market he
said: "

This merket can be dilvided into two cameonents, the
balance of trade ... ard the net flow of capital,
influenced chiefly by the rate of interest. .To every
level of the terms &f trade there will correspond a
glven balance of trade and for every rate of interest
there will be a specific rate of lending ... at high
rates of interest the ret inflow of capital will be
larger, cr the net cutllow will be smaller than at

the low rates of interest. (pp. 154-155

The stimalus for rethinkdng this view seems to have came from a
m;*mber of sources. Notably the recent contributions.to the monetary
approach to the balance cf payments opened the way for{seeing éapital
flows as stccxaiids;wts in ;sﬁmatimaljssﬂs;ratheumﬁmf S

tinucus flows. lLater an important remark by Tinbergen (1967) high—

lighted the fact trat chenges Ir the levels of interest rates caused

-

aece for gall charnges in Intermatlional portfolios, amd rot continuous



o -70-
fiows in capital at the new level as Mundell (1968) claimed Later
Zranscn (1968) and Floyd \7969) deve‘foped Tinbergen's (1967) msight
" an:io It 18 now gere 211y zgreed that tc the extent that capital flows
are iﬁterest ser:siti‘ ‘*hse; are a function of differences in cha_nges, '
in interest rates rather than differences in levels o*‘ Interest rates.
’ "It is };:ossibie o identify two versions of the stock adjustment
rodel of internatiral cepital flows: The earlier porsfolics balance
7ersiorn represented Lﬁtl’.;e_wor*}c of Eranson (1968) ard Branson and Hili
(19717, and 2 :late:" versic&_—-"aénich is part of recent erpiricagl work or.

The .rmevary appreacn to tre balance of payments. 'I'he latter version is

e;ra'piif*ed in ‘me werk of Youri and Porter (19711) The portfolio version

~ E.SS?JTTES that in trs "':t:es‘:‘_c ec cr;a'ny the demand for' ard the supply of
roney determine the ‘;cmes‘:i: interest rate, changes ir which, relative
tT cnarges in otr.a countriss' interest rates, irduce internatiornal port-

clic adiustments. Zfodording to this view the cri ical choice is between

oRintiet

foreign bords ard Zarestic Lords. Z“'ye m:zneta‘xy approash is slightly
2ifferent.

Accerding to thls, tre damestic L ,erest "ate is cetem_ned in the

: f:“ 3 rerey mar}f.et,’ zrd Torelgn am damestic Donds are perfect supstit-

23, In this - ﬁef an irecrease in the damestic my\supply, ceteris

parious, because 1v inere reases the world mmey stoek, leads to an excess

et -

derand for world rords. Wnern she damestic share of wm*ld bords 1s ex—-

rausted, Investors tiom to the werld market causing an outflow of capital

VEsTly, The szme ‘zro »5;1315”:35 enter tre capital flow functions of both

models, tut shey are Zven different rationzlisations. For instance, the
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3?”*"& in Zoreign Aniefest rates enters both .specifications. However,
ii portfclic studies ﬁt erters in conjuncticn with the change in the
darestic interest rate, whereas in monetaristé‘ studies it is the ohly
| ‘vleﬁgnt ‘riterest rate change. Put ancther way, the monetarists'
assumption that foreign zrd domestic bords are perfect substitutes
'i%§iies, as Kouri ard Porter {1074} correctly show, that foreign and

daestic interest refes are squal. On the other hand, Branson's (1968)

(

assurption that there iz sucstitution between the two kirds of bords
inrlies crily that, ir regress$icrn studies, the absolute values of the

virds of interest rate changes should be equal.
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Arsther varisble <hat érters the capital flow ctions of both
versicns of the stoer adiustrent model is the balance of rade. Branson
:?ﬁbf*T"(7971) , ticnélise‘the inelusion of the balance of trade on the -
sroirds <rat it is 2 proxy for tradé credit. Koufi and Porter (1974),

trne other hand Tut 1t in because ''the current account—in the same

way 25 2 change in <he fentral Zenk's ret damestic assets—affects cap-

ezl Tlows because it s ar autconanous socurce of a change in the monetary

Ky

zs2,.'' Tc test the veliility of this genetarist postulate, it 18 neces- -

32ry orly to caxwere the coefficients on the trade balance and the change :

B -

ir, derestic assets of the central bank, when they appear together in the

pigiel
\ -

szme regzressicr. In the roretarists' wiew, these should not be signifi-

T

sansiy different. . . S
However, in Xoori's ard Torter's {1974) own work, such.an equation -

. w _ ]
Netrerizrds, - The Seretarist ypcthesis Is confimmed in the first two
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cases but falsified in the others. Kouri and Porter (1974) admit that
they ''have no good explanation available for these differences.'' We
may conéider their Zzilure as a justification for attempting a modifi—
caticn of the strict ronetarist hypothesis. This modification is
already implied in my rodel. ‘

Fouri and Porter (157L) regard the change in theldamestic assets

of the central bari

tl’;
i\!

» exogenous variable., 1In théir reduced - form
model, capltal fZcws always respord passively to éh iges in the bank's
darestic assets. However, they concede that ''it is possible that the
autherities try <c ﬁﬂ‘As,‘ft“e charge in the damestic assets of the
certral bank) at times 52 23 to offset the liquidity effect of payments
defiecifts or surpiuses.'' Wnat arpears as an gbiter dictym in their model
is clcser tc a palic decidendl in rire. Equation 3.2 in this chapter
z.orz with the specillicaticr of the bpalance of payments as an endogenous -
verizrle dmply that the damestic zssels of the central bank must séme—
imes change passively to malintaln the authorities' desired stock of high—
cowered money. -rnis 1s one reason why I think it is not approprigte to
estimate the capital cutfliow funciion, which contains the change in the

Zaestlc assets of trhe centrzl bark, by t@g method of crdinary least

s
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f this estimator
rate yarizblie zappears in the capital flows function.
Tles zpoear In the capital outflow Amcetion in this model,

~
The oregoling suggests trEt the paiance of frade and the change in

Tie Zoestiz Zssets ol The certrel tarz should have simdlar signs. How- o

zver, Trere 1z ro recessizy for crelr megnitudes to be egual. In other
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words,(the hypothesis that 1s belng tested ‘here, Is neither the strict
monetarist nor the one associated with the earlier Branson and Hill (1971)
model, but one that attempts to synthesize both approaches. The above-
rﬁen‘;ioned signs are éxpected to be pési:‘\cive.

The last two variables that the modem theory of international
capital movements indicates should enter the capital ouﬁf'low _'f'unction
are .the change 1n darestic iIncame and the chanée in world incame. These
“wo change in inca".;.e' varizbles may be regarded either asAproxies for
cranges 1n :ane’strrer.t or prexies for cmhges'in wealth in the domestic
ard world economles restectively. Floyd (1969) argues that a rise in
darestic Investment relstive ©o Investment in the reét of ithe world
shiouid irduce an Inficw <f capitél. if a change in damestic income
mirrers a ék‘rﬁngé ir. investrent, tijere shoﬁ;ld‘t)‘e a negative relationshipr
:—et'}réen capital cutlows ard <he change in damestic income. Kouri's and
Zarter's (1974) moretarist model alsC postulates a negative relationship
':é‘m—:»er. the changs in damestic income ard capital qutf’lows. However,_
tniz is tased on the meretarist view that a riéé in incame causes a rise

-

i tne derard for merey which corresponds to a fall ir the demand for

ll)

.

, B 2
el ol I | et o o
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crelig tards, This implies a reduction in capital
snflows.  Hence whetrer the change in incame enters as a proxy for a
srange ir irvestment or a3 2 proxy for 2 change In wealth, we ought to

stserve 2 negative sign on the change in damestic incare coefficlent

ard the ooocsite sigr on that for the chenge in world income.

Before leaving his seczticr, it is necessary to mention the amis-

sion ? Twe impersant sets of variasbles. The modern theory of capltal
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movements conterds that the growth and size of- the stock of wealth and
'also the degree of risk attached to holding domestic and forelgn assets
should be arguments in the capital outflow function. However, all of
the published studies encounter difficulty in modelling these effects.
These omissions are more critical in some cases than in others, depend—'
ing on whether or not the included Variables capture the effect of the
cmitted variables. It has proven impossible to find accurate data on
the stock of;Wealth and the degree of risk iniJamaica for the samﬁle |
pericd, It is left to the estimation of the model to indicate how
sericus this specification error is in the present case.

In the model cepital outflow is defined to mean the net outflow of
bcth short-term ard iong-term capital. This aggregation of 'campensatory’
ard ’autonanens' itemrs — tc use Meade's (1951) terms‘—- into cne variable
hezy) be‘criticised on the ~h0unds that movements in the two kinds of assets

are notivated by different faetors To illustrate, asset changes of the

Lzuxite f:rms in Jamaica are probably much more insensitive to short run
!rterest rates moverents than changes in short run capital; This is a

72114 criziclsm ard shou_a be noted when reading the results of the
23%iration of this modei. However, I have been unahle to fird a can="
farsols da:a»series'en A saggrepgated capital flows. Perhaps Caribbean

soonaists should try hard ¢ collect saﬂh a series But this problem

3sems o heve plagued: W“Sﬁs pefore **Fbrrmstaryge ‘Pierce and Smaw

) oite the following olair made in.a %—V T?easary report to 11lus-~—

Trate now difficult In grirecirle 1t is 1o distinguish between the two
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For instance if (a U.K. resident) buys shares on Wall ~
Street and sells them a short time later, these count
as long-term capital transactions, because the shares
v bought and sold carmot be distinguished from other
. deals in shares held for a long time. (p.332)

Bearing the -above caveats in mind, the estimating equation that

cames out of the fcregolng analysis is

= I A3 T oo .
K=k + Ki(Al i) + ¢ T+ Kk AD0 + KQAY + Kkch W 3.16

’
- 3 . .
0<1<C, K2>O; k,.>0; Ku<0, k>0

3 5

L

—
Tne Domestlc Price Zevel Function

Tne price equaticn in this model is different from those generally |
| ercountered in meretary models. In the original version of the quantity
trecry the dcrrxestic pr-i;vel level is determined in the domestic money
market. However, tnis is for a closed éconcmy. Consequently, in the
r:ogeﬁary appreach %o 7the talance of payments, a distinetion is made
cetween traded goods and rnen-traded goods Onlz,f the price level of th“e
aggfegate of the latter is detémm)ed be thé interaction of supply and
derand for damestic morney. The price level éf traded goods 1s assumed
tcbe deterrined in the world rmarket. However the two price levels '

are shown ©o be funetiaally related.

Altrough I-agres with-the international monetardsts that in an open

eoonaEy the dcr&s:ig;r’.-:é level iz related to the world price level, T

zelleve Shat ir <he case of an open economy like Jamaica this relation-
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ship is brought abcut through the cost of production rather than through
substitution in trade. Some monetarists, on the other hand, contend
that z rise in Impert prices canrct cause a permanert rise in the
damestic price level., Wnether or fiot this 1s true for advenced econi
cries, 1t makes 1l1ttle sense in the case of Jamailca where the production
of rearly all gcods ;*;*{olves the use of 'necessary irported inputs'
This includes the producticorn of wzge goods, and links the cost of‘ dom-
estic lebour to Irpcrt rrices. Therefore, a rise in the price of

'necessary Imported inmputs', ceteris paribus, implies 2 rise in the

i e

damestic price level.

Furthermere, sare econanists are caning arournd to the view that
the prices of i_f;cr".:_c'. Inmputs are 2 critleal facter for determjmng
the price level In Industrial ecorormies, This is clearly the view of the
Carbridge Econcric Telicy Group as exemplified in the work of Cripps and
Godley (1976). As far as the Caribbean is concerned, Brewster (1968)
ras shown convincingly that the predaninant factor détemining the price
level In these econanies Is the price of impor*ted inputs. I have there-
fcre chosen to treat the darestic rrice level as z simple linear function
ol an Irdex of the export priceé of Jamaica's major trading partners.
The éar*ticular E_fﬁex I have chosen: is a priszcipal camponent of tho;e
pfices, which explains 37 percent of their varilance. Alechough t}';is is

an extI =.z:r:1e spnc”’icatim, I do not think it 'will be regarded

as 2 raive one ty these familidar with the Caribbean econM Carib-

Tean ecoraiies. 'ﬁie "r*er-of’ore have



Pooz oy, +tw,P 3.77

KN
Tre model has an incare accounting framework and is closed with

e P P P SR .
tne Tollowing set of definiclons.

§ﬁ8

Tz A+ T \ 3
2 =T+ K 3.19
LG = AE—It - B 3.20
[ 3> .
T, = ;‘c -3 2.21
A
VS = ¥ 3.22
Firally, given any erdogerous variaple z, A2, =2, = 2y 4
.- 3 .

Trhe workings of the Model

Tc see how the model werks, assume that from a poéition of full

equillerium, but at a level of activity below that desired by the

-~
P L

w
{
®

rities, there is a rise in the money supply. The money market

is thrown out of equilibrium as there is an excess of cashr balances

cver the level desired by the private sector. Because there 1s a stable

derarg for money an attempt Lo unlcoed same of the excess cash balances

e

wlokn- Ly

is zade. Tnis is reflected in the absorption function where we see

trat absorption is positively related to the stock of real balances.
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Assumirg that the econary is not at full employment, and there are no
cther reasons why a1l of the ;ise in absorption should spill over on to
Irports, incame will rise. This will cause a rise in imports and with °
exports unchanged, z J211 in the balance of trade.

“owever, we see Irom the capital outflow function tnat a fall in
tne pa_ance of trade is asscciated with an inflow of capital. Since iﬁ
the rodel the balarnce of payrents 1s defined to be the sum of the bal-
arce of <rade and czzitdl cutfliows, it follows that in general, the
crarze in the balance of trade Wil tave & direcf and/or an indirect

s e o n . +
impact on the balance of payrents. It

“+

will fail to do sc only in the
case where the net effect of capital Zlows on the balance of payments
i3t cifsets the net effarns oF the talance of trade. There is no reason
wrhy <nis particular ex ante case should be typical. Any ret change in
the Laiance of payments ic transmitted to the money supply since, as we ~
ravs gseen, the balance of ;ayrentsvis an argurtent in the reaction function

en
D the meretary authorities. Srould this change lead to a rise in the
LTy sSurply, the trocess cutlihed‘above will begin again,

ietually, the analysis carmied out in Chapter I of this thesis
suggests that a dnd of merney supply — bélance of payments spiral
similar tc the one cutlined in the preceding paragraph — might be

ctaracteristlic of develcoping countries. Recall that according to

Zinder {75€7) these cauntries contimually run deficits on the balance
Ck_trade., Whenever these are rnot offset by capital flows the balance

(o
K\Y:

oI rayments alsc goes Into deficit. This reduction in the stock of

rigr-powered money would lead normally to a drop in liquidity which

>

ety e
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we ray expéct the authorities in a deireloping country to be anxious to
avoid. So 1t is f‘éésonable to’exp;ect that these authorities sterilise
deficits on the balance of payments enc;ugh to permit the money supply
to continue to rise. This v;ouldresult in the kind of spiral outlined
abéve.

In the meantime the damestic money market continues to clearﬁ. The
rise in income ard charge in interest rate that accompanies z rise in
the money supply together cause the demand for money to rise. Further-
more, the rise in ircare causes a fall in the balance of trade which also -
heips to absorb the excess supply of money. In other words, equilibrium
~in the domestic mermey market 1s maintained at the cost of disequilibrium
in the foreign sector. This appears to be the problem with wh'_'m’r Linder
(1G67) was concerned. The present model may be viewed as an attempt to
develop some of the moretary ieplications of his work. o

The camplete 'f;'ori—d_ng of the model is 1llustrated by the flow chart
in Flgare 2. The variables above the double line are predetermined and
the arrows indicate the direction of causation hypothesised in this thesis.

The model was designed primarily to offer a structural explanation
cf balance cof payments problems in developing countries and to forecast
sare of the i.r:pcr'tént varameters in that explanation. However, it is
ressible to infer same rmudirentary policy conclusions from its structure.

&
“In the model, lagged nigh-powered money is a predetermined variable

wrich ras assoclated with it impact multipliers. These can be used to

rredict the Impact in “he next tire reriod of a unit change in the current

e o
t

;erit:d's rcretary btase cver which the authorities are assumed to have
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same control. Furtherm@re; the way that the policy reectieh fUnction
of the authorities has~been“specified allows for an eiogehods‘pomponent
in the rate of change of high-powered meney. It may be presumed that,

rmutatis mutandus; the higher is the rate of change of. the exogenous

part of the monetary base, the higher will be the rate of change of the
money supply. | |

Finally, although the model is cast in terms of ccnpafetive staties,
two dynamic consideraﬁiens are implicit. The first)felates to the degree
of sterilization and the second to the rate of economle growth. It is
clear that the greater is the degree of Sterilization, the soomer will
the econamy run out of foreign exchange reserves. On the other hand, the
F‘aster is the rate of econanic growth, the earlier will the econamy reach
tne phase envisaged in Iinder (7967) where the value of necessary imports
no longer exceeds the value of maximum exports

In the next chapter, the theory developed in this thesis 1s submitted

Lo empirieal falsificat*on ard validation.
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Crapter IV Estimation of the Model

The model was estimated by the method of t&o—s‘;aée .least sqﬁéresA
(2SLS). As pointed ocut in the previous Achabtér}, some of the» Varialzlés
in the model are non-linear though all the coefficlents are linear. In
an important paper, Edgerton (1972) has shown tha;t’ the Wif’ied 2818
méthod will yieidfconsiéteﬂt ‘estiﬂétes of the pa.'r"a'meters in é .sysr‘f:iér?n. 7
like mine; if the total nmbér* of predetermihed variables in the system
is gr'eater than or equal to the sum of ‘the linear éndogenops \}‘ariables ,,
the non-linear vardiables and the O-included predetermined variables in
each estimated equation.8 An examination of my mbdel will show that this
condition is easily met. This is important since in Chapter I,V I claim.. |
that the best previcus study of the monetary ;secv:tor of the Jamaican |
ecanomy, that by Bowrme (1974), did not employ a consisteﬁt estimator.

Yost of the mocdel was estimated bon the Simon Fraser University
cqgruter, usirlg the Ecorcmetric Software F-Package (ESP)- progr*amne How- |
‘sver, some additional estimations were carriefl out on the University of

«rne West Indles caputer. A discussicn of the regression results now

foliows,

b

The CThange in the Money Supply Function

T TIn terrs of thne Teatures generally regarded as desirable in regres-—

sl anaiysis, the ooney Supply regression-is the most-disappointing ane—————

Trere 15 1ittle doubt <hat this defect reflects the fact that the re-
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gressors In equation 3.7 turn out to be collinear in the present
sample. However, mich of the rest ofvtheenndel v’pivc;ts’ around eq-
uation 3.7 and ariy alteration of this equation might have induced a
specification error. Shourie (i972) diséuésés this dilemma which he,
.claims is“ frequently encountered in ‘econometric models of developing

countries. Arguing the case for keeping all of the regressors even

s ‘f u.w;m#xwm:m:ﬂﬁ;%

if they are collinear, hé says they ''should bé included even if the
t-ratios of one or {all) are not significant so that mechanical

regression procedures do not attribute to one of them the variance

of the deperdent variable that (all) together help explain. Fram

—

: ys negative point of vilew a variable may be very important even if
it is 'statistically insignificant'.'! -
The results from estimating equation 3.7 are:
AMS = 3.30 + 0:264R - 1.15B + G.114Y 4.1
T (t=3.48)  (1.13) (-3.55) (2.31)

ﬁz?c'ﬁ’*; S.E.E.=3.2; d=2.%

A11 the coefficlents rave signs that were expected. The t value
of the iﬁtercept“ coefficient implies that during the perlod under in-

vestigation there was a significantly positive rate at which the monet-

ary authorities permitted the stock of high-powered money to change

”*’;at'was irneperdent ofz.—‘mcf‘ the var“@leéfspecifiegi in my model.

Trdis.is not swrprising since the model does not pretend to incorpor-

ate information about 217 the institutional factors that influenced

@

STy -



the decisions of the governor of the Bank of Jamaica. This fact is
acknowledged by the inclusion of an intercept in eguation 3.2 from |
which the intercept in the money supply function is derdived. It might
be of some interest to note that if the estimate of the intercept co-
eff‘iycient" in equation 4.1 caﬁ be trusted, it forms the basis for some
mudirentary policy analysis, since it permits us to infer the rate at
which high-powered money and émsequently the money stock, would change
Por different magnitudes of what we may call the institutionally de-
termined rate of change of high—-pwered rrphey. I suggest below that
this 1s an area that deserves further study. However, this policy
irplication is noted in principle only here. Since it appears pos-
~sible that equétion 4.1 may be affected By nmlticollinearity; it would
be wrong to use individual coefficients from that regression for policy
prescriptions.
The coefficient linking the change in the level of the reserves.
of the cammercial barks to the change in the money supply 1s positive,
as expected, but the level of significance is disappointing. Also, the
size of the reserve—deposit ratio implied by this coefficient is biased
upward. ' , .
Perhaps the most striking coefficient in the change in the money
supply function is that for the balance of payments variable. This is
—significantly negative and appears to imply that during the perlod

_covered in the sample, the monetary authorities pursued a policy of

sterilising thé balance of payments. This result is of some interest

* in light of what has happened subsequently to the Jamalcan ecconomy.
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The final afgﬂgent in the change in the money supply function is
the change in the level of domestic income. This variable y#®ids a
sigrificant coefficient with the sign that was postulated in Chapter
III.  Since, in that chapter, the relationship between the change in
iqccne and ‘the change in the rmoney supply was fully discussed, no
. further analysis will be made here. However, in view of the multi-
Acoilinearity between regressors in equation 4.7, the results of this

‘regreSSion are offered cauticusly.

The Demand for Money Function

R

Because 1t is genérally assumed that the demand for real balances
function 1s a constant elasticity function, equation 3.8 must be in-
terpreted as a log linear transformation of that function. It follows
that the coefficients in the estiﬁating equation are tﬂe elasticities

cf their respective variables, .The results are:

~

d o a ) ;
= -0. . - 0.47p . . ‘ .2
m_ 05 + 0.37y_ - 0 47?t +0.31r _, + 0.7m7

1 -1

(t=—-.27) (1.9) (-u.4)  (3.1) (4.4)

§2=0.89; S.E.E.=0.08; d=1.7

RS

All the coefficients have their expected signs and pass the

customary level of significance test. According to the results, the

short run income elaStigi£§ of the demand for rééiﬁbéiéhces'ii Jamaica

during the 1960's was 0.37. This is within the very wide range
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reported by Bourne (157%) who for the same period writes:

The findings on incare-elasticity are much less
wnarbiguous. (ie. than cther findings in his study)
Trere is no discernible tendency for long-rn
elasticities where the brcad money definition is
adopted. OCn the other hand with the narrow money
definiticn, incore elasticity tends to decline as
adjustment is carpleted. In both cases, the short-
mmn elastieities are positive; though substantiaily— R
varying in magnitudes. In the case of narrow roney

the range is ©.1057 to 1.8312: depicting at the

lower end 2 relatively income-insensitive demand

for money function and depicting at the upper end

an income-sersitivity remindscent of Friedman's

well-know 'luxury good' finding.

ES

¥

As indicated above, the coefficient on the Income variable may be
interpreted as the short-run income elasticity of the demand for real
balances, This is as expected positive and significant. It is well-
KTiown that" an estimating equation like 4.2 can. be generated either from
the adaptive expectations process for the7 permanent dincome hypothesis
or from the partial adjustment of actual to aesir'ed "stocks of real
talances. Following Feige (1967), the former hypothesis was preferred
fn this thesis. But it is interesting to notice that had I employed 5
the partigl adjustment mechanism, the long-run income elasticity of the
demand for real Balances which can be computed by dividing the coefficient
on income by the aﬁjustment coefficient in the equation, woula havé

teen estimated to be 1.23. This estimate which is different from

studies, where the partial adjustment hypothesis has been maintained.

The fact that the income elasticity of the demand far real balances
{



- -87-

appears to be significéntly different from unity should warn us against
the raive applica?ién of ?olak'é (1957) model to the economy of Jamaica
in the manner of Tayléf (1972)?

According tc the results, the real interest rate elasticity of the
demand for real bazlances is 0.47. Thisris within the fange usually found
in demand for mcney studles, and suggests that the Jamaican econonty was
in the 1960's behaving 1ike a typical monetary economy. . It is interesting
to notice that eguation 3.72 constrains the coefficient on the lagged
Interest rate variable to be equal to A times the coefflelent on the
current real rate of interest, and opposite in sign to the latter coef-
fiéients.ﬁ According to the estimated results this value should be 0.33.
As can be seen, the actual estimated value is 0.31 with thé correct sign.

It 1s importanthto note that this study is the first to discover a ,
significant interest rate elasticity of the demand for money in Jamaica,
although others appear tc have anticipated such a result.

As expected,-the.coefficient on the lagged dependent variable is
positive and_higbly significant. The way that the demand for money is
specified in the model implies ﬁhat the weights attached tg previous
income streams in the calculatioﬁ of permanent income is rélativély ‘
nigh. This may reflect a feature of a fast growing econamy such as

Jamaica was during the period of this study.

The Absorption Function




The theory developed in Chapter IIT suggests that the absorption

s

Tunction is of the form

A= Ygtr e Y (H/PD) + o 3.1
A single modification was made to the above specification. In 1969,
Jameica encountered its first major baldnce of payments crisis. The
authébrities resporded by imposing reluctantly a number of controls on
the commerclal banks and other lending agencles in the country. The
aim was to decrease drastically the value of luxury imports that were
financed mainly by loans from commercial banks. The controls remained
in operation for five qué;-ters. I incorporated a 'crisis' dummy
variable CR to the model to pick up the influence of goverrment policy
on absorption and the balance of érade.

The results from estimeting kthe absorption function are:

A = -14.5 + 0.89Y + 49(K°/P ) - 1.61 - 1.8CR | 4.3
(t=-2.2) (23.9) (2.9) (-1.7) (-1.3)

"-’**\,) 2 = 0.99; S.E.E.=2.5; d=1.7

In genéral, this equation appears to explain domestic absorption

very well. A good indication of this 1s glven by the standard error

of the estimate., The mean value of absorption over the ‘sample perio&

was $321.4m. The typical size of-the difference between the-estimated
‘ , .

and observed value of absorption is only $2.5. The equation therefore

fits very.well.



As expected, the estimated partial derivative of absorption with
respect to income,'/; close to untty. This partial relationship is the
strongest in the function. The next most impor'tant link appears-to be
that between the stock of real balances and ébsorption. According to
the coefficlent, when real balances change by a unit with the other
plausible in view of the fact that one of the variables that is being
held constant 1s income, which we have seen has a very strong impact

on absorption.

It is interesting to note that the interest rate coefficient has -

the right sign and is significant at‘the 95 percent level for a one-
tailed test. On reflecticn this is not surprising since so much of
domestic expenditufe by the'pr'ivate sector for both consumption and )
investment during the 1960's was financed by credit. This result
appears to suggest that there was much more ‘scope for jnterest rate
policy than is accepted by conventional wisdom.

The coefficient on the 'erisis? durmmy variable has the expected

sigq, but it is siglificant only at the 90 percent level. This means

that we should be cautious in clalming that this study shows that uthe .

crisis measures had their desired impact. Nonetheless the- dummy

variable marginally improved the fit of the regression.

The Balance of Trade Function

The results from estimating the balance of trade function are



T=12.2 - 0.1Y - O.OOS(PD/PF) - 0.002AY 4 3.8CR ‘\:> by
(t=3.6) (-6.2) (-2.4) (-0.07) (1.5)

72 - 0.62; S.E.E.=4.63 d=2.3 . v

Once more, all the coefficients in the regression have the signs
that were predicted in Chapter III. However, that for the change in
the level of dbmééﬁié ihcone is noﬁ significantlyidifferent from zero.
That on the 'crisis' dummy 1s significant at the 90 percént level and
the others at the795 percgnt level or more.

Just as outlined iff the model, a rise in income causes a deter-
ioration in the Ealance of trade. The coefficient shows that when
income rises by $Im it causes the deficit in the trade balarice to
increase by $100,000. Jamaica therefore corresponds very closely to
the type of econamy Linder (1967) was discussing. An understanding
of that work, along with the finding in this thesis, makes it difficult
to accept ‘Johnson's (1977) attaék on structural models of the balance
of payments for underdevelopedreconomies.

The coefficient on relative .prices makes it clearttﬁat a rise in
the local price level relative to world prices causes a fall in the
balance of trade. This is in agreement with received theory. It may

also suggest that Harrod's (1952) doctrine, according to which deval~

uation worsens rather than improves the balance of trade, is not rel-

" evant for Jamalca. However, this is only a tentative conclusion. The

thrust of that argument is that devaluation can actually cause the

domestic priée level to rise if the demand for imported inputs 1s

N
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iﬁelastié and this 1s clearly the case in Jamalca. More research is
needed to discover if the adverse effect on imported inputs of a change
in the terms of trade brought ébout by %eﬁaluation outwe‘ighs the
beneficial effects on trade in final goods, of an adjustment in relative

prices. Nonetheless, the finding on this coefficient should be of some

value to policy makers in.Jamaica. ' - . 7

The coefficient on: the 'crisis' dummy suggests that the measures
intrcduced the last quarteér of 1969 had the desired impact on the
decline 1in the trade balance.

ital Cutflow Function

The capital cutflow function developed in Chapter III 1s meant to
present a synthesis of both the Branson and monetarist versions of the

k adjustment model. The results from estimating that function are

K= -0.87 - O.OS(AiD—AiF)-f-l.18T+1.16ADO+O.OOO'+AW + 0.06AY 4.5

(t=-0.58) (-0.03) (8.81) (1.80) (0.84) (1.49)
§2=o.69; S.E.E.=4.6; d=1.75
In this regression, the coefficients on relative changes in

interest rates, the balance of trade, change in the damestic assets

of the central bank and the change in world incame all have the right

signs. That on t‘heﬁchange in the level of domestic income differs

fram what was predicted in Chapter III.
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However although the sign of the coefficient on the interest rate |
variable is what was expected, this coef‘ficient does rnot differ signif-
"""Jicantly fran zero. This appears to confirm the view expressed to me
by Jamzican econcrists that most of the capital movements between the
rest of the world ard Jamaica during the 1960's was undertaken by the
multi-national bauxite corporaticns and was not very séﬁsitive to short-
term interest rates rovements. The problem here was anticipated in
- Chapter IIT when I admitted that the capital outflow variable in the
%&1 ‘might be too agéregative to enable us ‘to test the modern theory
of international capital movements édequately. Nonetheless the coef-
ficients on the cother twc major variables are signii‘icant at the 95
percent level and over. ‘

It will be recalled that the monetarist version of the stock
adjustment model of capitzl flows predicts that the coefficients on the
balance of trade and the change in domestic assets of the central ba>1k '
should be similar. This turns out to be the case in J;Iraica. The
coefficients are close to unity. In the monetarist model this is evid-
ence of perfect capital mobility. But it was made clear in Chapter IIT
that the capital outflow function in this thesis is meant to reflect a
synthesis of the Branson model and the monetarist model; so the value of -
those coefficients should not be mte}preted neces l~ as proof of” any

miexclusi*{ermnetarist hypothesis. Branson's and Hill's (1971) purpose for

including a balance of trade variable is to capture the effect of trade

credit on capital flows. This effect also might be expected to produc;éma

coefficient close to unity in an economy like Jamaica.  —
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Tne coefficlent on the change in the proxy for world income has the

fimd

sign predicted by monmstarists for a given rate of change in the world
money supply. However the value of this coefficient does 'né'trdiffer
significantly from zero.

Finzlly in the capital outflow function, the coefficient on the
change In domestie-income has a positive sign and 1s significant at the
S0 percent level I;or the one-tailed test. This means that as Jamaicans
becare richer they demarded relatively more 'foreign assets., This findi;)g
is contrary to what is predicted by ronetarists and what was expected in
this thesis. However, it 1Is consistent with the accusation made by |
cer'taiﬁ Jamaicans against some of thelr wealthy compatriots; These are
saretires accused of exporting wealth that is needed for the development
cf the country. . 0 g

Slightly more than 30 percent of the variance in capital movements
between Jamaica and the rest of the world is Jeft unexplained by the
oresent model. This probably reflects the fact that the explanatory
eguation does not include a variable to capture the stock or scale effect
of caplital movements. The modern theory ofg capital flows shows unambig-
uously that such an effect is important. However, a#yit was pointed out
in Chapter IIT, it is usually difficult to find data that are useful for;

incorporating that effect. Such was the case 1In this study.

The Domestic Price Level Function =

When equation 3.17 was estimated by the straightforward 2SLS method,



(%

—gy= -

e P e
the sole independent variable and the intercept explained 97 percent Of;

the variance of the domestic price level. However the'Durbin?Watson
statistic was 0.43 éignifying'a-very high degree of negative auto-
correlation. It seemed desirable to tackle this problem.

Fair (1970) has developed a consistent estimator that combines the
properties of 2SLS and the Cochrane and Orcutt (1948) iterative least
squares method. A problem.withvthis nethod;ris that it'reguires in
addition to the use of all the predetermined variables in ghg_mgdel as
regressors at the first stage, those also of the lag of the predeter—
mned variables,. the lag of the included endogenous variables and the
lag of the regressand. The use of all these variables as firsf stage
regressors greatly increases the danger of multiéollinearity and reduces

the degrees of freedom available for éstimating the first stage.

To over come this probiém, I replaced the predeﬁérmined variables
and the lag of the predetermined variables which are excluded from
equation 3.17 with a vector of their principal components. A simple
treatment of this approach, which incidentally takes special note of
the problems incurred in estimating simultaneous,equatibns models for
less developed ecdnomies, is given by Klein (1973). The results fram

estimating the transformed equation are

o b6
77PD -7133.§ T7?6.3?F

(t=96.4) (13.7)

2

R“=0.97; S.E.E.=1.8; d=1.8
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- The Impact Multipliers of the Model

“column may be of considerable interest.

—95f ’ \‘ o ’ Z v 7 ‘

" As expected, nearly-all thé variance in the domestic price level ~
can be explained by an index of the price of :anor_ts._ This 1s ample

confirmation of the hypothesis, first stated by Brewster (1958)' and

¥ o

accepted in this thesis, that ‘the detennif?e.nt of the price level in

Jamaica and other Caribb;ean econonrles is the cost of‘ jmpor*ted inputs,

-~ =

)

mcluding food, for domestic production o !

P - - A

In view of the fact that the model 1s a short-run one I have
derived .in absolute terms t{xe impact multipliers with respect to the
predetermined variables for those six endogenous variables that are
functions in the model. These multipliers are given in‘Table I. Each
element in the coefficient ‘matrix‘ shows the direct impact on the now
endogenous variable of a unit change in the colinhn predetermined variable
when the other predetennined variables are held constant. A blank
element indicates that the t statistie of the coefficient is less than

unity. Although impact multipliers are of limited value for the cor—

-struction \of economic policy, they may help decision makers to under-

stand the short-term impact of a change in monetary polley on some
crucial endogenous variable, for instance the impact of a unit rise in the

balance of trade performance. To this extent, the entries in the last

4
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Testing the Model

The first test appliied to the model 1is to determine whether the

i4 r‘;ifving, restrictiors w ere correctly employed. The problem addressed

nere sters from the use of 25LS to estimate a system which contains several

over-identified equatiors. In order to produce unique estimafes of the =

structural parameters in these eguations 25LS makes use of predetermined
warisbles in the system excluded f‘rom individual equatiohs. This first
st given by Basrann. {196G) is to discover if predé.t'emﬁned variables

that have been excluded from individual equations were cor'r'ectly ex-
cluded. e

This test cmpéres the unexplaired variation (e'e) in the dependent
varizbles in the structurel rodel, with the nexplained variation that
would result “rom mekding the endogenous variables in each equation a
frmetion of all the predetermined variables in the system (w'w). If
predetermined variables are cor'z’eotly excluded, &ere should be no sig-
*m._car*t difference between e'e and w'w. That is, the ratio e'e/w'w .
shouid e close to wundty.

The Basmann test has an T F distribution with (n-g+1) and (T-K)
degrees of freedam where n is the number of excluded predetermined

variables, g is the nurber of endogenous variables, T 1s the number of

ctservatiors and ¥ is the total nuber of predetermined variables. It

s written : - B

F= {(e'e/w'w) - 1} {(T—K)/(n—gﬂ)} | ’ £

1108 A g romts 2 oo s
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A computed F 1€ss than the critical value of F (Fc), indicates that the

related equation is well-specified in terms of the predetermined variables

in the model. The results of the Basmann te

e

-

TABIE II

st are given in Table II.

? .
Equation | e'e: W'w F Fc
4,1 1138.16 573.0 ' © 3.80 - 3.39
w2 © 0.059 0.0u41 2.96 4,11
4.3 | 539.0 518,01 0.14 3.39
Iy 676.1 561.8 0.92 3.56
v .
4,5 1704.3 1003.3 3.49 3.86
4.6 98.7 78.6 0.66 3.06
-

G

Only the change’in the money supply equation fails (nﬁarg:mally) to pass

“the specification test. -Therefore we-can look forward with some interest

to the-predictive power of the model. -

&,,7
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The model was tested for its forecasting accuracy using as a
measure of performance Theil's (1966) Inequality Coefficient. This

P

coefficient is ‘yielded by the formula

_ 2 2
U= E(P,c - At) / ZAtJ p

where Pt is the prediected value and At the actual value of the variable

" being predicted. It is bounded by zero and in‘finity{ A value close to
Zero indicates a good forecast whereas a value greater than ,unity' in~
dicates a fairly inefficient forecast. The coefficient is implicitly
compared to the naive forecast of no change in the varianle. -Howe_ver'
I have compared the forecasts from the model with the forecasts yielded

by a more rigorous naive predictor according to which, for any variable

)

R L

The Theil Inequality Coefficient for the naive forecast is given in the

. ] .
last colum of Table III under the heading U . In fact, thils turns out

to be a very powerful forecast test, for as Nelson (1973) has remarked:
"Because of the strong tendency economic time series have to maintajn
thelr level of rate of change these naive predictomare often hard to
beat." It will be seen that the model beats thils naive predictor in

all but one case, the change in the money supply ﬁmction The COLS

estimates of the r'educed form of the mddel were used to generate the _

forecasts.



TABLE III

Quarter Forecast Observed Error U u'

A. Change in the Money Supply

3/1971 4.8% . 12.60

4/1971 1.83 19.80
1/1972 -4.86 -8.10
2/1972 0.62 12.00
' Average absolute error 10.08
Theil Inequality Coefficient 0.83 0.36

—

.B. Real Balance Demand

3/1971 0.82 0.85 -

4/1971 0.86 0.97 &

1/1972 0.2« o0.92 7

2/1972 0.90 0.98
Average absolute error 0.056 A

Theil Inequality oefficient 0.076 -0.03

C. Absorption

3/1971 305.3 - 317.4

4/1971 326.1 316.0

1/1972 341.2 307.7

2/1972 332.8 3y .3 -
Average absolute ‘error  16.80 © -+

- Theil Inequality Coefficiemt 0.060 . 0,91

‘ ! .
-u i wr—ariet L
G RS che s 2
»
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¥
Quarter Forecast Observed Error U u'
E
D. Balance of Trade
3/1971 -15.39 © -19.60
4/1971 . -16.23 _ -19,50
1/1972 -21.44 =20.70
2/1972 -21.88
Averadge absoluteNerror  2.38 _
" Theil Inequality Coefficient 0.133 0.99
E. Capital Outflow
3/1971 -15.53 . -15.18
4/1971 * -18.13 -29.08
1/1972 ~22.99°  -u6.70
2/1972 -32.66 -2.62
Average absolute error  16.26
Theil Inequalityﬂifefficient 0.695 0.82
F. Domestic Price Level
3/1971 162.6 165.0
4/197% 167.5 165.0
1/1972 1171.8 165.0
2/1972 170.9 - 167.0
Average absolute error  3.88 ’
0.025 0.47

-Theil Inequality Coefficient

b s e e
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Table III must be inter*préted as showing that Iin every case ﬁhe
model forecasts better than the naive forecast implicit in the Theil
Coefficient. However, it is well-knowrsmfhat accurate forecasts by
themsel&es do not establish the validity of a model. It is doubtful
whether any econometric critérion that estabiishes the Validity of an
econometric model will ever exist. But in an economy where many of
the é;fategic v;ri;biesare beyond the:réontro’l of' the éﬁthorities, 7 ‘f
some method of forecast*g the values of tk;ese variables is desirable.
Although the model in this thesis is small, it has_embedded some qf
the key monetary variables of a developing economy In a structure
based on sound economic the’o‘r'y. And as Klein (1968) asserted, "best
predictions will be made from best structural models." The forecasting
ability of the model is reconmended wilth the above caveat and testi-

monial equally in mind.

Policy Implications of the Model

- The results in Table IT Indicate that we can be falrly confident
about the asymptotic estimates of the money demand function, the
absorption function, the balance of trade function, the éépital out-
flow function and the domestic price level‘ function. We must be more

cautious 1n :mterpreting the lchange in the rnoriey supply function.

— ° “From the point of view of economic policy the results from the ———— —

estimation of the demand for real balances funetion-are of much-- - . . - - .

interest. Here we notice that once the interest rate variable is
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carefully selected and specified economies at .the stage of development
that characterised Jamaica iﬁ the 1960’s appear to have simllar scope
for monetary policy to that found in more advanced economies. This is
contrary to the claim Bolnick (1976) appears to be making. It might be
of interest also that ﬁhe short-run income elasticity of the demand for
money does not suggest that it was a luxury good in Jamaica during Epe
1960's. That inference is supported by the finding of a very strong
1ink between real balances and absorption in the absorption function
The implication of this is that the monetary authorities have a limited
scope for expanding the money supply without inflation and balance of
paynents problems. The estimate of the iﬁpact multiplier with respect
to lagged high-powered money on the balaﬁce of trade also bears this .
out. | |

The results suggest that the two balance of payments variables
behave approximately in the way Linder's (1967) thecry and this thesis

‘predict. The policy implication of this has been discussed fully in
Chapter I. -

The findiﬂgs on the domestic price level are not new, and Brewster -
(1968) has already suggested a number of policy. implications to which
little needs to be added.

| This brings me to the subject of further research into the 1ssues

discussed in this thesis. First it should be-noted that this is the

rate effect on the demand for real balances. It appearsrthat estinp

ating this function in a similtaneous equation model leads to a more |
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precise account of the effect of the interest rate. It will be re-
called that Teigen (1964) shows phat single equation estimates of the
demand for money underestimates the interest. sensitivity of this
~ function. When my study is compared with that 6f Bourne (1974) it
' appears to show that what Telgen found for the U.S. is true also for
the Jamaicén monetary sector. |
Nonetheless, it is clear that the model developed in this thesis
can be improved. The Basmenn test shows that the change in the
money supplyifunction is not entirely well-specified. It should be
possible to correct this without severely altering the model. The
dynamic properties of the model have been largely ignored.. It should
be possible to develop the model to take expliéit account of these.
We now have several models of the real -sector of the Jamaican
economy and the monetary model developed in‘fhis thesis. It may be-
profitable‘to combine features from the models of the real sector
with features from this monetary model to obgéin a more comprehensive_

understanding of the Jamaican economy;

-

Finally, further estimation of the model using later “and perhaps
more accurate data may be required to increase our confidence in policy

prescriptions based on the estimates of its parameters.
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List of References

Moggridge (1976, pp.54-55) shows cleariy that Keynes knew of the
approach before The Economlc Consequences of the Peace (1919).

An account of Koopmans' né.JOr work Zum Problem des Neutralen Geldes
(On the Problem of Neutral Money) (1933) is given in de Jong (1973).

Here Koopmans is anticipating Myrdal's well-known distinction
between ex ante and ex post categories. Koopmans uses the terms
'spontaneous' and 'induced!'. ' :

Inflation expectations are formally derlved by using the Nerlovian
adjustment mechanism po= b, _HI(B,~B_;) and arbitrarily assigning T
the value of zero. This follows the tradition set for monetary
studies of developing countries. '

5. 1In a letter dated 12 May 1977 fraom L. Muschette, Director of Research,
Bank of Jamaica. ’ '

As Patinkin (1948) shows, the money variable that is.relevant for
the real balance effect is the stock of goverrment interest-bearing
and non-interest-bearing debt. However, I follow the tradition
started by Klein (1947) and followed by many economists: of using M°/P
as a proxy for real balances in econometric work.

See Tinbergen (1967) pp.111-112. A similar point was later made by
Grubel (1968); see particularly pp.1312-13. .

The appropriateness of the 2SLS estimator for non-linear models has

C e
RV

been demonstrated also by Amemiya (1973) and Kelejian (1971).
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Teigen (1974) shows easily that a constant income velocity, the

Polak assumption, implies a unitary income elasticity of the demand

for money. Hils reasoning is as follows. If velocity is constant,y

wlegy +au® =gry. . Wegmay write the income elasticity of the
demand for money as % % = Bld. But Md=éy so that we end up
with By = 1. MM ‘

By

However the: Interest rate elasticity appears to be relatlively high.

It was pointed out to me after the model was estimated, that an
expected rate of inflation variable should enter the demand for
money function in conjunction with the real intere?t rate. The

, omission of this variable may be responsible for the apparent

upward bias in the real interest rate elasticity.

g
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Appendix 1  List and Description of Variables used in the Thesis

MI = imported inputs

D = domestic inputs

S = gross domestic saving

I = gross domestic investment ’

X = exportér

M = Imports

Y = nominal income (monay gross domestic product)
realvincome

«
n

v

permanent real income

C = gross private consumption

G = gévernment expenditure '
T = balance of traaé (X-M)

-A = domestic absorption )

F = stock of foreign exchange reservesl

DO = domestic¢ assets ofﬁzﬁe central bank °:

R = commerciai banks'* reéepves ' : \5
L = cémmercial baﬁk loans |

DE = commercial banks' deposits

CA = cash in the hands of the non-bank public

H = high-powered money

H iﬁ lagged high-powered money

t-~
H* = desired high-powered money " Lo -
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B = balance of payments (AT)
. b
PD= domestic price level

PF= foreign price index

p=(P, -P )/P
Dt Dt—l Dt—l

e _ v

Peoq )
i = domestic irterest rate
iF = foreign interest rate

r = real interest rate

M° = moﬁey supply

Md = money demand

a_ a
m~ = real balanced demagnd (M /PD)

d = banks' reserves ratio

AW = change in world imports .

K = capitai outflows
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Appendix 2 Variables in the Structural Model

@

Endogenous Varilables Pre-determined Variables

H - AR,

=
7]
L bt K e i e

5 ¥
B Piaa !
\ s
- i .
D pt__1
r »
Pi2
ADO
lt_lb
Ho~ '
™ I's
-
- T



Appendix 3 Data ) , = 7 v

o —

A1l the daté used in the study are taken fram the International
Financial Statistics of the International Monegtary Fund.
This source does not publish quarterly data on incame and
absorption and these -are mot available for Jameica in any other source.
Following Bourne (1974) the quarterly serdies for these variables were
- derived from thé armual series by £ linear interpolation subjected to
the constraint that the interpclated -quarterly values of merchandise -
1mp¢rts were used as welghts in the interpolation. : .
Throughout the stué,y the domestic interest rate refers to the yield
on Jamaican treasury bills and the foreign interest rate to the U.K.

treasury bill rate.

5

@u

The domestic price level 1s the Kingston consumer price index.

The derivation of the forelgn price index 1s described in the text.
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