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ABREGE 

i"Le rut de cette étude ost d '~abl1r un modèle p:rmottant aux 

au~ori tés de certains pays en voie de développement de déterminer le 

niJeau optimum de réserves de devises que doivent conserver les 

inJu tutions officielles. eft. te analyse s'adresse aux pays' dont la 

cr4iss~ce est 'freinée par une insuffisançe de ressources extérieures. 

Le;réserves de devises étant une ressource, extérieure potentielle" 11 

déc ule que, lorsque la disponibilité de ces ressources extérieures 

lim,~te le taux de développement, la poli tique adoptée à 11 égard des 

rés~~ves affectera ce taux. 
\ t1 • 

Le modèle est établi à partir d'une infrastructure ~onceptuel1e 

exlst le niveau optimum des réserves d6Pend\ci.u degré de sécurité 

-.. 

\ ',. 
par les ni veaux respectifs des différents 1 fonds de réserve, et 

varaison ~e5 dépenses encourues respectivement par les ajuste- : 
; ,,' 

ments de al balance des paiements et par l'ehtretien des fonds de réserVé. -

LI infrastr\cture théorique existante est ajustée à la lumière d'une 

explication ~COnOmiqUe (et ~on purement statistique) des phénomènes de 

régression utilisés pour estimer le degré de sécurité. Cette caractéristique 

étib'~.it une rJ1ation .entre la projection des réserves e~, d,lune-part les 

'poli tiqUes monétaires et fiscales, d'autre part les perturbations ayant 

une cause extérieure. 

Le èoût de l' ajustemen t et des fonds de :réserve est mesuré d'une 

façon nouvelle. Celle-ci découle du lien établi entre croissance et 
, , 

rèssources ext~rieures. Contrairement aux méthodes utilisées dan~ les 

~uvrage.s antch-1eurs, les profits et pertes ~ncourus au sujet des fonds 

de réserve so",~ mesurés en ,termes de croissance potentielle non réalisée. 

\ . 

\ 

\ 
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Bien qu'on ait vu récemment un e;rand nombre d' étude,;s ,des résc:r:ves 

de devises, rares sont celles qui fournissent une méthode permettant 

de déterminer le ni veau optimum de ces réserves pour un p~ys donné 1 à 

une da te. déterminée. 

Notre modèle permet d'effectuer pe calcul de la façon' suivante: \ 

Prenons comme exemple la banque centrale de ,la Jamalque. 

r ---~ • 
10 NoUs établissons pour chaque n1.veau de réserve, un barême , " ~ 

des valeurs du manque de croissance (croissance potentielle non 

réalisée pendant une pérl~de de 'planifica~ion donnée). 

20 Nous établissons ensuite un barême semblable pour le coût 

des ajustements de la balance des paiements rendus nécessaires 

~ un' déséquilibre extérieur tern}?oraire en l'absence de réserves • 

JO Nous choiAssons notr;e période de projection. Nous tiendrons 

compte, de notre connaissance 'des v~leurs prévues pour le revenu 

national. la dépense pUblique. ,ie5 fluctuations de capitaux 

importés' et exportés, afin de déterminer d'une part les ni veaux 

de réserve poss1 bles h, la f1n-~ là période envisagée 1 et d'autre 
• 1. ,~ 

1 . 

part le quotient de probablli té associé· à. chaque niveau • 
..... 

Ces niveaux de réserve assortis' de leur quotiènt.. de probabilité 
..... 

re~pect1fs seront ensuite introduits dans l'.équation de calcul des' 

dépenses. Le niveau de réserve corresponq.ant à la projectio~~de dépenses 
.. 

la plus basse. sera notre niveau optimum. 
, 

Dans une épreuve empirique pour la Ja.malque, le' modèle se montre 

valable, et il a donné des résultat~ admissibles. Il fait penser, 

cependant, què les authorités jamaicalnnes poursuivirent des politiques 
1 

de réserve pl\lt.ô~ con!3ervatrices, en protégeant des niveaux de réserve 

qui é~ient UJ:l peù plus hauts que notre optlmulll estima. 
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The objective of this study is to eonstruet a model whieh can be . 

used 'by the authorities of certain developing countries ta determine the 
\. 

• 1 

optimal levei of foreign exchange reserves to be held 'by offi.ciai insti tuïtions. 

,We ar-e qoncerned wi th countries where growth is constrained by a scarci:ty 

of foreign resources. Foreign exehange reserves are a potential- fo:reigIf 

resource and therefore reServe poHey will affect growth possibili ties if 

foreign re saUrce availabi1Üy imp,oses a Hmi t on the rate of grawth. 

Tl)e 'model is based on an existing conceptual framework: aptima~ 
, 

reserves depend on the degre.e of securi f:y afforded by each reserve levei. 

jIDd on the camparativ: costs of balance' of payments adjustment and of reserVe 

stocks. The ex.isting thepretical frame is extended by providing an economie 

explanation (as opposed ta a purely statistical one) far the re~ssion , 
\ 

which is used to calculate the dègree of security. This feature links thE['-' 

determination of reserv.e targets to monetary and fiscal policies and ta 

externally induced disturbanees. 
f.<v 

New mea~~s of the costs of adjustment and of 'reserv~ stocks are 
4 

.introduced. These derived from the link between growth and foreign resources. 

In contrast ta previous work, the costs and benefits of reserves are. 
'", 

measur-ed in tenns of potential growth foregone. 

Although the.re have been many recent studies of foreign exchange 

res~rves, there have} been few'which provide a method of determining the 

c>ptimum level of réserves for a gi ven country at a particular time. This 
.' 

can he achieved wi th our model as follows. Assume we are. the foreign 

exchange authori ty of Jamaica. Fil'st. we' construct a schedule or the 

Oppol'tuni ty cost (i; e. the Sl'ith l'at~' fO%'egone 'Over 'a chose~ planning 

period) of each .rese%'Ve leveli second. we construct a similar schedule for 

the costs oI ,balance of payments adjustment policies whieh must be employed 

------------------------------------------------ --
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if there is sh~rt-run external disequilibrium an.d no available reserves. 
,." 

Third, we fix the forecast period over which our reserve level' is to be . ~ 

projectedi we use our' knowledge of desired levels ot' money s,upplies t 

gO\'ernment expendi ture, capital inflows and export~ to deten:nine the ., 
possible levels of reservés at the end of the fO:r:'Elcast period, and the 

, . 
probability associated with each Jevel. These reBerve levels, each weighted' 

by its own probability, are substituted intQ the cost equation. The 
t' 

optimum reserve level corre-sponds to the minimum sumo of these expected 
') 

costs. "....--

In ,an empir~ca1 test for, Jamaica the model is shown to be feasible 

and to yield reason~le jesults. It doe& s~ggest, however-, that the 

Jamaican authorities pursued rather conservative reserve poliéies, acting 

to protec~ reserve levels which were somewhat h-igher th,an' our calculated 

optimum. 
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PREFACE 

1 • / 
This the sis was Gonceived anC!. written during ml tenure wj'th the 

1 

Institute of Social and Economie Studies, University ot th_8 W1st Indies 

• and the Central Bank of Barbados. l owe a great debt te my dolleagues 

at both institutions for their encouraeement, assistance ançl cri tical 

comment on my ideas as they developed. l wish to acknowle~e iinancial 

assistance of the InsU tute and leave allowance from the Bank; both have 
.... 

proved essential te the completion of the ~ork. l have reeeived genereus 

secretarial anf statistical assistance; here l must express special 

appreciation ~or 'the effort5 of Rosalind ~lleyne and Julia Cutting in 
, ' 1 

.preparing thej completed draft. 
, , 
l ' 

l'have/also been helped by the Cen~re for Developing Area Studtes of 
1 

McGill Un ive,rs ity , the Regional ~-?gramme of Monetary Studies of the 
1 

Caribbè'an Ebonamic Community and the Bank of Jama,ica. The Centre pr.ovided 

sorne financial assistance and the Monetary Studies Programme has acted ,as 

a forum for the presentation of some of the ideas contained in this thesis; 

" the Bank provided da ta and' frui tful cr4.tic·ism at all stages ln the develop-
1 

ment of the project. 

The assistance of one' s ihesis supervlsors ls of course taken for 

granted. However, in one ,small but important respect my supervisors should 

be speclally commended.. They recognls~ the importance of the occaslonal 

small ward of encouragement whlch ln no way blunts the force ;)f crlt1clsm . . 

but helps.reinforce one's self-confidence Just when lt tends to falter. 

In the final ,Preparation my greatest thanks are due to rDy sister, 
. 

Joyce Belgrave and to my friend and hast in Montreal, Owen Johnson. 

1_ ':" 
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A preface of acknowl~dgemcnt~ su ch as this is always incomplete. 

lf one had the time and liberty to trace carefully a11 one "s sources of 

inspiration a.x:d support, the histog of the development of the project 

would go back a long way. But there are, after aU, 0 ther Ume s and 

occasions to acknowlede-e the debts which i t would be inappropriate to 

express here. Let me merely say to those whose affection, and confidence 

in me have helped t~ sustaln the work tha.t they are alwa~ in my mind. 

The theory of foreien exchange- reserves continues to excite a 

great deal of interest among economists, and a number of new contributions 

have come to my attention since the thesis 

1 
an unp1.lbl1shed paper by R. W. Thompson and 

was completed. These include 

articles by Makin2
, ClaasenJ , 

456 Agarwal , Pereira-Lei te and Baltensperger • 

. 'Thompson discusses optimal reserves when a particular domestic 

stabilisation policy ls specified beforehand. In our model domest'ic 

adjustment polic~es are not specifled, so thls represents a possible 

lR.W.ThOmpson,' "The Optimum Level of Reserves for an Indlvldual Co~try: 
the Canaltian Case", Worklng Paper, Department of Economies, McMaster 
University, July 1974. 

2 ' 
J.H. Makin, "Exchange Rate -Flexibility and the Demand for Foreign 
Exchange Reserves", 'Weltwirtschaftliches Archiv 1974 (2), pp. 229-242. 

Js. -M.Claasen, "The Optimising Approach to the Demand for International 
Res~rvesll, \'Ieltwirt. Arch. 1974 (J), pp. J5J - )97. 

4 s. Pereira-Laite, "Optimal ~lonetary Reserves for Developing Countries" 
. (note), \/eltwirt. Arch. 197~, (2), pp. )44-8. 1 

5 J.P. Agarwal, id~m (reply), pp. 349 - 351. 

6 E. Baltenspercer, _ "The Precautionary Demand for Reserves", American 
Economie Review, March 1974, pp. 205 - 210. 
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extension of our effort:3. Claasen introouces th 0, posslbility of dis-

continuous adjustment - a po~sibl1i ty mentloned but not devcloped in our 

Chapter Eieht. Makin introducos ex change rà te flexl bill ty and demonstra tes 

that greater flexibill ty reduces th.e variance 'of reserves. Agarwal and 

Pereire-Leite have an excnange over the importance of holding reserves 

Ils an inducement to foreign lnvestment, wi th Agarwal taking the view 

that it ls overall economic performanqe which attracts foreign lnvestment, 
, , 

rather than reserves as sucÎ. Baltensperger introduces the cost of acquiring 
'\ 

information ln order to predlct reserve movements more accurately as a 

factor in the optimisation of reserve levels. 

Each of these articles' makes a contribution to the development of 

a more comprehensive and realistic model of rE!serve optimisation. They 

do not 1 however, contain anything which calls for a revision of the model 

we 'have advanced. 

\ 

• 
, " 

•• 
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The intention of this study" is to devise and test a method of calculating 

the optimal level of foreign exchange réserves in a parti culaI' category of 

dèveloping countries. This category consists of countries with a fixed 

exchange rate whose development is constralned by the sc~~ity of fÇ>re'lsn 

resources. The method requires tJtat the competent authority ih any given 
~ 

count~ stipulate a normal period fol' projecting reserve requirements (say six 

months) and the period of the current economic development,plan (say five years). 

Using this and othe~ information derived from the structure and recent . 
performance of the economy" the model presented in this study cao be used to 

dete~ne the level of ,serves which is optimal fO~ the country. This 

exercise is performed for the Ja,maican economy as a means of demonstrating 'the 

feasibilitj', scope and limitations 'of the model. 
, 

This thesis derives i ts inspiration t'rom the recent considerable interest 

in the question ',of international liquidi ty. There has been much discussion 

and research into the adequacy of international liquidity - and, more recently, 

~ts abundance - as well as the composition o~ the supply of liquidity. While 

a ~eat deal of this debate has foc\lS<Sed on the globaJ,. issues, - regarding the 

world as a whole - there has been a great deal of interest in tbe l~quidity of 

indi vidual countries as 'weIl. 
i) 

These'two aspects are clearly related very closely 

tb each other, for the reserve requiremen~ of eaèh CQuntry will, together w1th 
.. 

\ trade, exchange rate, monetary and fiscal policies, help ta determine the 

' .. 

ade,quacy of worl~' liquidi ty. 

In this study the question i5 viewed fram the' single-country aspect. 

Insofar as reserve ~quirements as derived f~m our mOdel,differ fram those 

obtained fram alternative mIes, the l'esults will have implications for the . , 

global analysis, but this is a matte~ for future exploration. Also.' the study 

" 



( , 

2 

d eals with a fixed exchange t'ate, whereas floating rates are an option which 

has to be taken into account ~n the global analysis. Although we do not 

investigate floating rates at l-ength, we argue that there is no reason why . . . 
• 

the princip les on which ·we compute optimum reservës would be rendered 

invalid by floating rates. (Howetrer, if floating were a recent exper,ience i t 

would be some time before the empirical requirements of the" model could be 

satisfied) • 
C \ 

The reason we make a distinction between countries where the availability 

of foreign resources is a growth constrain-~ and cOUntries where this is not 

the case, is that 'foreign exchange reserves may be considered a potential 

fo~ign .resourc', Since, rather thart hç,id foreign financial assets,' the 

• 
country may choose to aèquire additional goods and service~ fram abroad, the 

holding of reserves has implica~ions for the rate of grow~h, In the chosen 

class of countries, therefore, the costs and benefits of holding reserve:\ 

will have significant fun~ional relationships to the growth rate.' This hasl 

not been the me as ure usua1ly employed, and our argument is that other measures, 

are· less appropriate to the special case we are cons ide ring ,', Diffe~nt 

measuri~i rods will lead to different results, and reserve requirements de ri ved 

by other methods would he non-optimal in the sense fhat they wou Id not secure 

the greatest possible rate qf growth for the country. 
Il , 

If maximising growth 15 . 
fi 

the principal ,economic objective (we do not argue that it 'should be t but rather 

infer that it ls) th en alternative measures of cost beneflt are less ·appropriate. 
, . 

In the Comonwealtlr caribbean, foreign exchange reserves have receiv.ed 
\ 

much ~ttentian, beginning in the 1950's with the d~bate on the Currency Board 

system. The CUl'rency Board ie still in operati.on (in modif~ed fom) ~n the 

smaller territories of the 'Eastern Caribbean t though it has now been replaced 
- -

by Central,Banks in Jamaica, Trinldad and Tobago, Guyana and (most recently) 
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Barbados~ 

. J 

, ' 1 

The vatlious Currency Boards were responsible for the issue of currency in 

the colonies of the British empire. They operated within very narrow limits, 

-and onè of the stipulations was that domestic currency could only be issued if~ 

there were" sterling assets of an equiva~~t ainoun~ in th~ Board '5 portfolio. 

"\ '1 
This .~OO percent reserve system came under ~eavy attack from economists who 

felt ~~~ there .was p0 economic jUstifi:a~io~or holding such large stocks of 

foreign a~ets in economies cri tically short of ~ign assets. The debate on 
"''-

appropriate levels of reserves has continued into> the Ce~tN.i'-.Banking e,ra in 

~~-
the Garibbean. It has been ;rgued that conservative Central Banking~S 

perpetuated the CUITenëy Board practice of holding reserves larger than strict ~ 
l / 

economic rationale would dictate. / 

On the one hand i t prOVid/S 

conceptually. a me~~ o~ measuring the sacrific~ economies whioh are short 0 

, 
The present stüdy, is ra child of this debate. 

! 

1 

foreign resounces must make in orde; to hold reserves. On the ether hand i tl 
shows how various levels of foreign reserve holdings are justified as a 

preca~tion agai~st fluctuations in foreign exchange receipts. 

The Ba,ckg:N>und: Summary of Important DevelQpments in Reserve Theory. 

The area of foreign exchange reserves has, 'in recent years, been on~ of 

the Most heavily researched by economists both àt,the practical<and theoretical 
- J 

levels. This is understandable in the light of ~urrerit con cern over the 

international paylnents system. A number of insights have evolved fram the 

activity of economists in this field, and these are incorporated in our approach 

l See C.Y.Thomas, MonetaEY and Financial Arrangements in a-Dependent Mo~etary 
Economy, p. n, whére a Hst of the early protagoniSits Is given;" also Wendell 
McClean, Monéy and, Bankins in the East Caribbean Cu1'rency Authori ty Area, pp. 34-35'. 

~"""--------,- -~~'-"""'--.1,1: 'r -; ~" .... j"- r 1, 
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e ta the question of de~irable levels of foreign exchange holdings. In what 

• ID' 

Cfollows we give a brief outline of the most important ways in which our study 

shows its debt to recent exploratiofi~ in foreign exchange theory. 

Firstly. the notion that reserves should be related 501e1y or principally 

to the level of imports has been severely criticised. The notion still retains 

sorne currency with the international financial institutions and central 

bankers, but i t is discredi ted hy most othe'rs. Essentially the argument is 

'that i t is the variabili ty of het foreign exchange transactions. and not the 

level of fore ign paymel'lts, which i8 the important determinant of l'eserves. 

Reserves are, after all, not used to buy imports. In an equilibrium si tuat ion, 

on the contrary l imports are paid for out of foreign exchange earnings, with 

no chan~e in reserves. Reserves are held against the possibility of a 

(reversible) deficit in foreign exchange earnings, and are therefore properly 

a function of the occurrence of such deficits, Le. the variability of foreign. 

exchange earnings relative to foreign exchange expenditure. This is the 

approach t~en rn our model, an~ it is deve10ped in sorne detail later. 

. Our appro.ach also owès a debt to the cost-benefit analysis of l'eser'Ve 

. holdings which has characterised many recent studies. There is a cast of 

holding a reserve stock, which in other ases is teken as an incorne sacrifice, 

and in our case is taken to be a growth s critice; and there is a benef! t of 

reserve holding, in that the country may avoid the costs of incorne 
, 

variability or, in our case, the distortio s and disruptions which are a 

consequence of adjustments forced on the c reserve exhaustion. 

OUI" analysis follows the trend toward the use of statistical method in 

the description and"prediction of reserve variahility. Since 

resef'Ves are in the nature of a contingenc fund. it follows that they should 

be related to' developments which are e.xpec 

period for which reserves are to provide 

7 " 

occur over the future t ime 

A regression model wi th 

~---- ---~-~---

.; '. 
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predictive powers ls a standard means by which we may arrive at expected 

~ VaJues of such a variable, together with probability assoeiated with other 

values in the region of the 
r 

Reserve management. has 

expected véV-ue. 
~f-' 

." , 
t.o~}>e~ se~m .Ln the context of a range of other 

poliey tools which may be.used for short-term balance of payments accommodation. 
1 ~ "'1 1 

Some recent models have ~pproached the Q1estion from t~e point of view of an 

" ~ptimal choiee of policy instruments. we\ have es(!hewed thi,s approach, mainly 

;-"''b~cp.use of the high degree of abstraction \required. We have, in the formal 

statement of the model, followed the more ommon practice of comparing reserve 

adjustment wi th only one a~ ternati ve, that is internaI adjus tmen't by way of 

income and expenditure. However, we discu sorne length how the effects of 

alternative policies may be incorporated in any practical exercise aimed at 
' .. 
establishing the desit'able levels of forei exchange reserves. 

These advances in the theory e reserve5 should help to elucidate 

historical patterns of reserve changes, but, perhaps ,more importantiy, they 
, ~, 

should provide the basis for more. rational reserve tnanagement. It i5 necessary 

to warn, however, that there remain serious areas of difficulty. Existing 

statistical theory leaves grave weakness in il~ the predictive models available 

(including our own) and,the the ory of the deiermin~ts of reserve changes is 

still badly undercleveloped. In spite of these deficiencies, we trust that the , ' 

current exercise does rnake a rneaningful contribution to the goal of rational 

reserve management, and that this will become evident when the ideas which 

have only ~riefly been introduced so far are elaborat.ed in later chapters. 

Introduction to the Madel 
.1 

The need for foreign exchange in a "developing" country is widely 
" 

accepted and fairly weIl understood. Development typically requires substantial_ 

{)inputs of foreign resources at sorne stage, and i t 18 therefore necessary to 

generate earnings of foreign currency with which to procure these inputs. 

The neéd for foreign exchange reserves ls a sllghtly different matter. 
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This is foreign exchange which is not to be spent to satisfy curt'ent foreign --

resource needs. It consists 0f foreign currencies, securities'of foreign 

institutions (public and p~ivate), gold, subscriptions to the ,International 

Honetary Fund and allocations from the IMf which form a kind of inventory of 

foraign éxchange. Why hold' this fund of foreign 'exchange in rese~ve? 

It cannot he simply that there is no othe~ use, for the ~~d. Clearly it 

could be used to buy machinery, fe~t~liser, exp~~is~, fuels> etc., from 

abroad. These are urgently needed' 'i i-erns. If rese~es w~re used judiciously 

__ tO--~S\1eh it-erns, the rate of devel:opme,nt in the count~y cOul,flundoubtedly 
• # 

- ..... _- --- -- Y1 

_ --=-:-=-=-~= __ sp~ejed up.._____ _ 

Why should the possibility of accelë~at~d developrnent be sacrificed soias 

to hold funds in rese~e? Simpiy because the monetary and èxchange authorities 

anticipate t~Èt_there will be times, when, for some limited period, the 
.------~_.- -

country will be un ab le to cove~ its "norrn'al" fo~eign exchange requirernents. 

-~~---~eserves are then employed ta tide ove~ this periode 

It would De irrational, nonetheless, to make the sac~ifice involved in 

holding reseI'Ves if the failUt'e ta meet "narmal~' exch~ge needs were a matter 
, , 

of li ttle consequence. Similarly, holding- rése~ves would be _unjustified if 

other means éouid be found ta correct the sityati~ without incurring a 
1· -

sa~rificé of growth potential~ 

The study therefore h~gs essentially aroW'ld these three t~ç:t~~ - ~-e---
~- ----

- -cost of holding, foreign_~x.c!tange ~-the consequences of not holding 

-- --f~rei;- exchange rese~es (wnen there ar-e no alternative measures) and the 

availability and cost of alternative measures: 

Let us ass~ a---position of (dynamic) equilibrium on the foreign exchanges. ----
- --TI\at la to say t eamings of for-eign exchange each 1ear are sufficient ta pay 

e for the foreign resources requiI"ild for that year. How do we go about deciding 

how much foreign exchange should be held in ~eserve? 

.' , -r- ___ _ 
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The first thing to decide is what are the possibilities that the country 

will be faced wi th a temporary foreign exchange .crisis. Evidently if there 
.. ~~~~~'''''~ 

ls little or no risk of'such' i contingency, few reServes are needed; and 
.... , 

oonv.ersely, high risk wi-Ü' indiCélte a need for suhstantial reserves: 
(-. ... ,t.l . 

This question of estimating r~sks is difficult and to some extent 

intractable. We cannot really predict with any accuracy when export priees 

will take a dip, when natural calamities will strike and when policles of 

fèreign governments and institutions will put export earnings in jeopardy. 

And yet it is factors such as these which will reduce the -~pacity to ~mport 
--, 

from its target level. 
, 

The major section of the study deals with this prob1em of prediction. 

What may be said at this point is that the reserves are not a coyer for any 

and all crises in the ~al'ance of payments', If the inability to import derives 

fram some basic cause which is expe~ted topersist, then the use of reserves 

is clearly inappropriate; for, ,in that case, the reserre stock would be • exhàusted and still the country would be faced with the problem of a gap 

between its foreign exchange earnings and forelgn exchange requirements~ 

Therefore, we will not try to antlcipate what economists t;Sually refet' to as 
Jo ~",. "' ..... 

"fundamental" disequili!:>Pia. ReSéM-e mana&ement cannot- alleviate such 
~ 

~- . - . . 
imbalances; ~~ves are directed tow~ds short-term accommodatlon. In 

assessing a desirable level of N'Serves, therefore, we at'e èoncemed with the 

likelihood of short-run disturbances only. 

The probability of short-run balance of payments disturbances is 

~etermined from the pattern of past transactions. These transact~ons are in 

tum measured by movements in foreign exchange reserves. The movement ln 

foreign exchange rèserves presents a mirror image of the net transactions 

balance, by virtue of the balance of pay~nts accounting ~dentity. Thus, in 

o~er, to derive the probable movement of net foreign transactions in' 

.... 
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forthcoming tillle periods we propose to ext.rapolate fI:'Om ,recent trends in _ 

~serve movements, constructi~g an interval estimate for the expected value 

of reserves at the target date by means of standard statistical techniques. 

What we suggest is that policy makers should use certain economic 

indicators to predict the probable movements of net foreign exchangê reserves. 

A priori we believe that the following economic variables are important in 

explaining whether net earnings of foreign exchange are positiv~. zero (the 

"equilibrium" case), or negative: • r 
t~e money supply, net ~nflows of fore~gn 

capital, government expenditures and export earnings. We try to establish 

the empirical l~nks between these independent variables and the dependent 

variable, reserves. So that if we know ,or oan reasonably predict the values .. 
of these variables, we can then calculate a value for net foreign exchange 

reserve8. 

As i8 usual with predictions, we will not be able to say with cert~inty 

that reserves will attain a particular value. Rather we wish to assign a 

prObability weight to each possible value of reserves at the target d?te. We 

go on to argue that each le'vel of reserves will incur a certain cost which is 

proportional to that level. The pr,obabili ties above are used to weight the, 
1 

l' 
cost of eaeh level of reserves in aceordanee wi th the likelihood that this '. 

, . 
amount of reserves will be required ta make up the foreign exchange 

deficieney. The logic of this formulation is that the authorities will wish 

to hold only sueh reserves as arè necessary to meet the expected defiei t, 

sinqe exeess reserves are not costless. If there is only a small pr6bability 

that a certain level of reserves will be needed, then the authorities will be 

reluctant to undertake the cost of reserve holdings. Conversely, if the 

probability ls st~ng, there will be greater incentive to hold reserves at the 
1 

require~ levels, because, as we shall see, there is a1so a cost,to.res~e 

exhaustion. 
( 
'- , 
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The level of risk ta be undertaken will be governed by the remaining 

factors ta be analysed: the comparative cost of exchange instability and 

reserve holding, and the availability and cast of alternative measures. 

Neglecting for the moment the use of alternative p,olicies, let us compare 

the consequences ~f not holding reserves with the costs of reserve holding. 

We demonstrate how, in theory, bath alternatives can be m,easured in tenns of 

potential growth sàcrificed. In the case of re~erve holding, under certain 
4 

restrictions, Je can make a direct Îink between growth rates and foreign 

exchange needs. For instance, we ~now that there i5 an excess demand for 

food, hence sorne food must be imported; a certain rate of industrial expansion .. 
will requlre intennediate and ~apital imports of a given amount; and so on . 

By aggregating the industrial and basic consumption requirements we can 

estimate foreign resource needs, under stated assumptions about domestic 

supply conditions. From this we can infer the growth sacrifice required ta 

immobilise resources in a foreign exchange reserve fund. 
1 

Measuring the cast of not holding reserves 15 maTe difficult. If 

external equilibrium is maintained, then.there ls no cost whatever. However, 

if a country does face disequilibrium, then it will have ta resort ta measures 

which will force it to 'live within its means'. These measures, it is 

argued, will reduce growth potential. For example, it may be necessary to 

postpone the purchase of expensiv~ but necèssary·transport equipment, fuels 

and 50 forth. If such measures are widespread, i t is reasonable to presume 

that the rate of growth will be affected. What is more. the'expectàtions of 

private local and foreign decision makers may be adversely affected as weIl. 

People may begin to lose confidence in the economy, capital inflows wil~ 

drop, and investment activity in generpl will decline. This will, of QOurs7, 
reinforce the fall in the rate of g:rowth. The conclusion is therefore drawn 

that the cost of not holding reserves ia, ,if there la a'diseq~ilibrium, a 
'1 
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• sacrifice of potential growth. 

,'The argument oeeds to bé"~~~fied because 

( a) i t depends on the assumption that no 

of the fo+J..ow,#.ng fac'tors: 
~:{ ~ -~ t " 

" ... '\ 
alternat-ivè rneans of insulating 

the economy against tempora~'disequilibria exist.- This ls ~~early an 

'" unrealistic assumption. Loans, !ines of credit, st~d-by ,and o~her arrange-

ments for deferring' payments are standard means, readily available .• for 

meeting temporary disequilibria; 

(b) it assumes tha~sh~rtages of foreign exchang~ will affect aIl 

imports equally; or alternatively, that aIl imports are important to the 

growth process. In fact, one can establish a hierarchy of imports, starting 

with tpose which are most essential to the grow~h process and ending with 

"luxury" items. Shortages : of foreign exchange can then be regulated sa as to 

impinge first on the last-mentioned items, moving gradua11y back along the 

scale as the squeeze becomes tighter. With respect to short-run disèquilibria, 

it is in the natu~ of this case that we should r~ly~ave to MOve very far 

back aieng the continuum; 

(c) the argument, though va!id, may have e~ica1 significance only in 

the case of 1*ge and persistent disequilibria. In such ,cases, as we have ... , 

earlier pointed out, foreign exchange reserves are not the appropriate 

corrective. Other instruments of planning and po).icy are required ,to deal with 

this entirely different (and decidedly more important) question. 
o ' 

To return 'to the main outlÏne of the discussion, we now have a, lin~ 

between reserve holdings and the growth rate, and a second link between zero 

raserve holdings and the growth. rate. The former sacrifice is incurred wi th 

certainty; that ia to say, whenever wé hold raserves, we incur the cost. The latter 
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sacrifice is incurred in different measure wtth different probability; that 

is to say, there is certain probabili ty that net exchange eamings will he 

either positi,?e or negatj.ve close to zero, so that no cost is incurred. l\lt 

lal.'ger shortfalls in net earnings, associated wi th other probabili ties; will 

incu~ positive costs of'growth sacrifi~e. 

The policy maker must .choose a level of reserves which will minimise . 
• the expect.ed growth sacrifice by manipulating the level of reserves and, the 

• 1 

level of risk. Before making his choice, }lowever, he must consider the 

alternati ves for acconunodating balance of payments disequilibria. The use 
~ 

of such alternatives may substantially reduce or eliminate the risk of 

instability leading to growth sacrifice, even if we have no foreign exchange 

\ 

reserves. In such a case, the need for foreign exchange reserves may be reduced 

cr 

to near-zero. However, this is the case only if the alternatives are them-

selves costless, which typi.ally they are not. A third cost clement, the cost 
L \ 

of alternative policies must therefore be introduced. 

\lhat can we do to prevent instability if we find ourselves temporarily 

s~ort of foreign exchange? We can appeal to overseas suppliers to extend 

lines of credit, we can borrow short-term funds abroad., we can ration the 

exchange we do have, we can sel! fQreign exchange at rates which discHmi,nate 

against 'certain types of foreign transactions, we can restrict imports by ban" 

tariff or quota, we can reduce the domestic money supply, or1we can combine 

any or aIl of these policies. 

is ,quite eVidentl( Costing these alternatives in terms of the growth rate 

going to be a, very cornplicated business'. We can mention sorne factors which ' 

contribute to the complexity. One is the problem of deciding ~ the best mix 

of all. these alternatives. A second is that sorne possibilities may not_ 

always he o~n (short-term loans, for example) and some al ternati ves are not 

practical (some kinds of rationing may be beyond the administrative capacity 

" 
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of the authori tie.s to enforcc). Thirdly, some al ternati vas may be available 

on1y on a restricted basls. • Restrictions ma,Y", in t~e case of sornt! loans, 

corne in ,the fom of spccified policy measures· to he taken; in other cases, 

• 
yredi t" ma)' be availablc hom some suppliers and not from others. 

o 

A fourth 

cohside;ation lS that the nature of the balance of payments disturbance may 

rule out some alternatives. An ex ample would he speculative outflows -of 
1 

capital; impprt restrictions are prohably an inappropriate corrective measure. 

Although it will not' be possiplè to develop rigorously a minimum- . ( 

'Cost policy pac~age, we can be sure that what we may call the "passive" policy 

of non-inter'VeI)'tion represents th~ IllÇixi~um èost alternativé to holding 

reserves. It will usually be possible, by jud'icious use of al.tet'native policies, 

4 to ~duce "the growth sacrifice implicit' in th~ "passive" policy; if we' ,neglect 

the possibility of inappropriate policy, we need never increase the growth 
. 

cast. Analysis which compares foreign exchapge reserves with zero r~serve 

policy' and no corrective measures will typically 0 

reserves. 

ta te the need f.or 
4 

Br~~fly, then tour appr'Qach to foreign,excha~g~ 

is as follows. rtist we ask what i5 the- growth sacrificed holding reserves, 
, . . , t.". 

and we measure' -this l::y estimating the foreign resources needed for any rate 

of growth. Then we esti~te the growth sacrifice consequent on a' ze«>-rese:rve 
. , 

holdiQg, "passive" policy, analy~ing' the arguments for ihduced instabili ty, 

,induced a~loc~~ive inefficien~y and 105s of confidence as factors reducing 
"7 , 
gr'Owth. Weighting thase costs at each ~eserve level hy the appropria~e proba-

, , 
, \ 

bility and~ cq,~ring, we ca~ arrive at a minimum-cost level of r~serve holding. 
, .. ~" -

Finally. we ellamine' thç al ternati ves which' might cons~i tute an "acti veu zerq-

reserve poliçy to see how the growth saorif;i.ce of 0 the "passive" policy might 

be reduced. We shoùld t~ereby be able to evolve guidlines towards a realÏstic 
f e policy of foreign exchange holdings •. 

,\ 
-. .; 
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~'Guided 'f~ur' of the Study. 

The remainder of Chaptel" One is devoted to ~nitional questionso 

Chapte:r Two gives a brief wol"d-picture of the Jatnaic~ e~on~cent 

------------- -developménts; i t is intended maiilly to~g\~~d info,I'IlIation fol' readel's 

~familiar wi th the ~ eC~~~I!lY--------ff~ d~) not ad~:mce the argument as such ocJn- ~ . 

Chaptel" _Three we present a cl"iticà1 review of previous studies of the theory 
, 

of optimum foreign exchange reserves. 

Discussion of the mode!. is, resumed in Chaptel" Four, where aIl the ,';pieces , 
are fitted together in an Qutline of the

O 

oV'erall fonnulation.. TItis outline 

ls 'fles,hed out in' Chaptérs FiJe ~d Six whi~ de~l respectively c'with the 
~ 

detennination of risk and the mea8u~ment qf the cos.ts associated with 
. 'Î~ ~ 

variôus levels of reserves and pther means ~f acc!omod~ting foreign payments 
e 

cUsturb~ces. 

Chapter Seven providEis the test of the preceding three chapters. In it 

the model ls quantified by (a) calculating the d&gre~ \i)f risk, (h) drawi.ng up 

schedules of costs and (c) bringing these elerilents together in a single 

equation which expresses the expe-cted cost of every lèvel of reserves' as a 

• function of the rate of growth of the economy. This equation is graphed 
.<c 

and its minimum point determined; that point ls 4efined to be the optimal 

'level of l"eserves. 

Chaptel' Eight deals wittt· extensions, modifications and' reflections on 
{ • J 

the model, its assumptions an~ the results obtained. Chaptel' Nine calta~ns a 

brief recapitulation and assessment of the u,sefulness of the exercise. , 

Vocabulary !lf Foreign Exchange Analysis 

Thro)lghout the study we will en~oun:ter a variety, of ternr such as 
1 \ 

, i • 

'balance of payments deficit'. 'net foreign e:ltchange eamings', etc •. Much 

confusion /can arise when such terms are used ambiguously; to avo! d this we 

will explain .the use of oUr temlnology at thb point. 

,.:ssCilCJA= ..... aawil 

à 
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The Balance of Payments 

We should ment ion, by way of introduction, that there is still no generally 

accepted defini tion ~f what 'represent:s a balance in intemati~àl payment~ • . 
MachlupL'has shown that variations' in the definition' of' the U.S. balance of 

payments can eonver~ large surpluses into deficits. Dètinitional problenTS 

of the same arder do not arise in Jamaica; for one thing, there is a small 

yariety ~f trànsactions, particularly on capital accounti and the U.S. 

si tuation i5 comp'licated by the fact that the U. S. dollar is a !'reserve" 

currency.\ 

We snould nevertheless anticipatè sorne problems in the definition of 

the bal@1ce of payments in Jamaica. Such a problem is the valuation of exports. 

In 1970, it was agreed between the government of Jamaica and the bauxite 
. ; 

companies thë!t exports of the bauxite industry s,hould be revalued. Priee 

rises of 92 percent (bauxite) and 36 'percent (alumina) were agreed on, 

retroactive to 1966.' Appropriate adjustrnent in the balance of investrnent 

incorne and reserves (as a result of retroactive tax payments) trfou1d ensure 
" ' 

that the balance remained unehanged2 , but the level of foreign transactions 

recorded woul.d have increased. 

'1 • 

1 Fritz ''Machlup, "The ,,Hysterious Numbers Game of Balance of Payments Stat~stics", 
in International Payments, Debts and Gold, N. Y., Ss::ribneI'S, 1964. 

, 

,2 The l'El'!{aluation would affect ~llly' government revenues fram the bauxite ·industry • 
. When these payments are made, the reserves of the Bank of Jamaica rise (at least 
temporarily) . In rnaking up the balance of payments accounts, we have two 
choices. The addi donal foreign exchange may be pro-X'lated for each of the years. 
affected. In this case, once we include an additional sum of investment income 
accrUing abroad on the bauxite ~ndustry acsount, we should get back to the 
pre-revaluation balance. This is the assumption made in the text. If we were 
to adopt the alternative of recording the full arnount of tax ,payments in the 
year of l'evaluation, then there would b'e a difference between thé pre- and post­
l'evaluation balance for 196'6 through, 1969. But this could in My case be 
accOIIIIIIodated by in~uding a special item in the accounts fo~ each year. 

~. l'· ~ 
.,' ~,l~ ~.~ "_~~"~t~"'." .. .:."""-,c~'. 
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A second problem which has direct 'bearing on our analysis ls l

. the treat-

ment of specUlative capital flows. There ares from ti~ to time, indications ,-, 

that signiflcant flows of speculative capital are takiilg place. 

the following data on 'unidentified net capital movements' extract Ci from a 

Bank of Jamaica publicationl • / 
1964 1965 1966 196-7 1968 ,1969 .ill.Q. ml ~972 

$Jmn., 
\ 

3.5 -4.4 -4,.8 -18.3 -3.5 -8.8 -5.4 14. \ -7.7 
1 

Recall that 1967'was the year of devaluation of th~ pound ster ing ~d the 
1 

Jamaican doÙar. This certainly l'aises the question of spec ative capital 

movements hidden in the unusua11y large n~gative balance 0 'unidentified' 

capi tal tnovements. 
\ 

The question which now arises is, how much error, if any, i8 

introduced in the ~alysis by the presertce of this speculative element of 

\ capital f1ows. We argue that for the purposes of th", present analysis, the 

, inclusion of speculative movements 'above the line' is desirable. Tt would 

seern that speculative capital lnOvements ~al:'e legitimately netted out ~hen 

dea1ing' with medium and 1ong-term movements in the foreign exchange balance. 

However, in our case, forei~ exchange balances are being used to help 

anticipate shorl-run movements in the foreign exchanges. Insof~' as speculation, 
! 

ls :m imp~rtant ca-&e of such movements s its effect should be rcorporated. 

Bearing these qualifications i~ mind s we accept th, balance o~ 
/ 

pa~nts defi~ition used by the Bank, of Jamaica.' IBalance!means that there 
, 0 

are no changes in fOl'eign exchange :reserves. AlI other 1 tems in the foreign 

transactions aCCO\Ult èU'e considered autoo9mous and are placed 'abov~ the, Hne ' s 

1 Research Department, BaBk of JaÎllaica, Balance of Poayments of Jamaica. 
'1964-70; 1972. 

f' 

'. " ,~" • .1_ ....... 
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" 
in accepted balance of payments te rminology • This is cow;istent wi th the 

-1 _..,. 

argument that speculati~ capital flows should"'t'e t're'ated as cause rather than 
'L-

'" ilf'fect of balance of paymen ts fluctuations p but i t fails to make any, 

accomnodation on the question of export valuation. Further data refinement is 

required before we can deal with this issue. 
" 

Eguilibrium 

Next we tackle the problem of defining eguilibrium. The conQept 

which seems most"'relevan:~ to the Jamaican experience i5 a 'dynamic, programm~ng 

equilibrium'. By equilibrium we mean a situation in which 'earnings of -Foreign 

exchange are sufficient to cover commitments in foreign exchange for tne given 

accoun:ting periode By dynamic we mean that the levels of Foreign exchange 

earning and spending are not expectea to be the sarne from period to period. 
, 

And ,by 'programming' we mean that the equi1lbrium i8 to be calculated on the 

basis of sources end uses of Foreign exchange der;' ~m à stated development 

programmel • 

We face sorne difficulties when we try to put these ;defini'tions into, 

" operation. One such difficulty is 'the choice of accounting periode Suppose 

we look at ann·uaJ. data. We may find b~lance in the accomts' in each successive 

year - an "equilibrium" situation. The same data may yield conti/lUous 

"disequilibrium" if our accounting period i8 one month p however. We shall P' 

in fact, ,be u8ing monthly series, but pur analysis will be based on projections 

s'lx mo~ths ahead. In terms of' our de fin i tion, tber;t, our accounting period i8 

1 See Machlup, "Three Concepts of the Balance of Payments" in International 
Payments, Oebts and Gold. The terms 'accounting', 'programming' bàlance are 

,borrowed From thi~ article.' 



f 
\ 

17 

# 

six monthsL. If the cumulative mol'lthly deficits and suryluses sum to zero, 

over each half-year, then we have "equilibrium". 

We do not attempt the calculus from ~hich sources and uses of 
.' -;.. 

ft,Ilé~ exchange ooqld be derived .. Strictly speaking, therefore. our ana'lysis 

does not confqrn to the defini tion of 'progranming' balance, unless the, 

indicators which we do employ2 accurately reflect the cotmtry's development 

progranune. If goverl1TJl';nt cpntrol over the eco{lOmy dur~ng the period o,f 

analysis were total, and if policies were not directed specifically towar,ds 

conserving o,r expanding foreign exchange, then our conclu$ions would be valid. 

We do not expéct in practice to find the ~oreign exchanges in 

equilibri~. 'l'here will usually be some net balance at the end of every 

period: Positive balances will lead to'reserve accumulation; accumulated 

reserves are us-ed to accommodate negative balances. The existence of continuous 

disequilibria is the rationale for holding foreign exchange reser~s.' This 

leads tO' the question of "temporary" as opposed to "fundarnental" .disequilibria. 

Reserves are directed towar~s the former, not the latter. 

In ex-post facto analysis we can always identify a fundamental dis- . 

eqùilibrium by the threat of reserve exhaustion, ·gi.ve~ that we started wi th an 

adequate reserve stock (as defined elsewbere in the study) and given also that 

no corrective measures are taken. There is, of course, a very small probability 

that purely I>~d6m variations Ïnay lead ta the exhaustion of an adequate réserve 

stock, but we have reduced this probabili.'ty to levels whicry we can neglec't 3 . 

l The choice of an accounting period is not crucial. Six months probably 

corresponds most closely to the longest period over which the foreign ex-change 
authorities in Jarnaica would feel ~onfidence in the il' projections. 

e 2 Money supplies, capital imports t govemment" expendi tut'es, and exports. 

3 See Chapter Four. 

$ 
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, Any tendency to exhaust t;'eserves wi;hin our time horizon w~uld th us indicate 

a fundarnental disequilibrium. Thus resewe adequacy can he uood as a test of' 

fundamental disequilibrium. 

We cannot make use of this to define fundamental ~isequilibrium, 

nonetheless. The reason is that to determine reserve adequacy we make use of 

the distinctio~ betw~en temporary and fundamental diseqù\libria. 

Cons equent ly , while the above notion ls useful in som ex-post facto 

analysis, for definitional purposes we must go back to the of the im-
, . 

\ ' 
balance. A fundamental disequilibrium derives from inconsis ncy in national 

aspirations as they affect foreign transactions. With the ai of.a suita,blê 

comprehensive de.licription of the economYt we can estimate tota foreign 
J 

exchan~e eamings, using the definition earlier established for balance of 

payments credi ts and debi ts. We compare foreign ,exchange earnin the 

foreign resource needs which the economic model forecasts, using sarne 

balance of payments definitions. A persistent inabili ty to meet foreign 

exchange needs, éven w.ith the aid of autonomous capital inflows~ 

evidence of a fundamental disequilibrium. 

'Femporary disequilibria deri ve from qui te dif ferent circums t ces. 

Strikes in crucial sectors or industries, for example, can reduce f, reign 
l' 

exchange earnings and lead to di~equîlibria. 'The -affect df 'an unus al,J.y dry 

(or ÙIlusually wet) crop season, the emergence of some new disease ~ some 

area of agriculture, the effects of an election year (which invariab y brings 

a slow-down in economic activity) rnay all cause a shortfall in forei exçhange 

earninSll which will last f9r a while but will permit a return to the expected 
• 0 :('" 

levels of exchange earnlng when the crisis Is ·OVé!'. 

Some consi-derable judgement is' ~v.idently called for in deciding whether 

to label âny disturbance 'ftmdamental' or 'tlemporary'. Should the e fect of 

a natural dis aster, such as a hurricane, b~ considered temporary or ·tundamental? 

, 
------------______________ ,Jt ... :za!l!!Dl~IIl __ md._.~Ji~)tx :st ·..1.1. ~ ~----1~-:----""-.j-"'-
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This particular e'oKamp1e is of great relevance to Jamaiéa. A clue to the 

,e treatment can be derived from considering wha.t policies' would be considered, 

o 

appropriate for dealing with the sit~ation and whether the eff~cts of the 

particular> disturbance have altex-ed ,econornic parameters. sufficiently te cause 

a x-evision of the long run projections of foreign receipt~ and payments. 

We are interested principally in the poUcy' implications of the dis-

tinction between fundl'imental and temporary disequilibria. A fundamen'ta1 

disequilibrium can be tackled only by means of import substitution, shifts in 

expo.rt production, changes in parameters such as the propensi ty' to import. 

changes in production structures and production tech~iq~es which economise on 

the use of fol'eign resources and so on. Contingency measures such as pre-

cautionary reserves are useful only if the balance of payments disequilibrium 

is temporary. 

We use the terms imbalance and diseguilibrium equiva1ently. There seems 

to be no objection to this 50 long as we are talking about' ex ante balances. 

We do not anticipate zero balances unless tne exchanges are. ,in equilibriUIl1 • 

An imbalance is the s~ thing as a -.deficit or surplus on the balance of 
, 

payments account. The term net fOl'eign exchange eamings 15 also used to mean 

the sarne thing. These terms a11 rafer to the sum of net payments (debits 

minus credits) on each and every item of the balance of payments account, with 

the sole exception of_the item 'Change in [Foreign Exchange J Reserves' 1. From 

the nature of the balance of payments accounts, i t follows that the change in 
i 

, , 

reserves is àlso equivalent to the deficit/surplus-imbalanc~-disequil.ibri,UJTl-net 

foreign,exchange earqings, but with the opposite slgn.· 

l See Bank of Jamaica, Balance of Payments of Jamaica, Table l, 'Balance of 
Payments SU!llJllary'. 

.. --------------.,.1 ...... iEA2!_r.:l:::a.**~ ... i_"!"""l2..,""_'*"?," ..... @ilîFLi!tlW!iI t.:Af1:zezuLS&E 
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From time to time we speak .of the 'demand for foreign exchange 

_ reserves'. We mean .by this the difference between the expected level of 

o 

reserves at some future period and any other value of reserves which mlght 

. actually occur at that time. That is to say, we tlroject that reserves will 

attain a certain value at a particular Ume., but becau!S"e of uncertainty, 

other values are possible. The demand. for foreign exchange reserves is the 

diffet'ence between the expected value an-d each of these other values. For any 

one chosen expected value, the demand is a (ran-dom) variable, assuming m~y , 
values. While this terminology may be unfamiliar, its usage should become 

clear from the analysis of Chapters Four and Seven. 

Other tems used fram time to time, such as' 'target level 'of foreign 

exchange ea~ings' and 'normal foreign exchange requirements' should be 
. 

understooa to mean that these levels are derived from the development progranune 

(01", in our case, from knowledg~ of money suppl~es, govemment expenditures~ , 

capi t,al inflows and exports) •• Simli<arly, a balance of payments crisis refers ~ 

to a disequiIibrium, usually fundamental1 , which involves.a déficit rather 
, 

than a surplus. " 

The Definition of Foreign Exchahge Reservès 

Our analysis ls concerned w.ith the problem of short-rut:l demand for 

exchange reserves. It follows that the appropriate definition of ;reserves 

must include all fo~i~ asset:; ltlhich are' availabl\ to the publ~c at short 

notice. Or, ta be more prec~se, the value which acceptable extemal assets 

1 
1 

l ' 
The context will show whether or not i t ia fundamental. 

" 

. '" ,'l, 
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would realise if they must be redeemed at short notice. Thus our definition 

e· ~ 

should include both 10ng- and short-term securities whfch aremarketable, ., 

.\ 

but the,appropriate ~a1ua~ion must be the current market value. 

There are two problems which present particular difficulty iri app1ying 

J this definition. These relate to the question of "tiedll assets and the 

treatment of pri va tely he1d foreign assets 1 and Habili ties. 

The problem of tied assets arises because sorne p~rtion of the total 
, 

foreign assets is invariably committed in advance, and cannot be used to' finance '" , ' 

balance of payments deficits. Let us look more close1y at some ways in which 

this commitment arises and the ways in which it can affect the analysis. 

Some deferred commitments ~1 derive·from the nature of capital move~ 
• 

ments. Capital movernents May be classified according to their source and 
~. 

''Jnethod of payment. Sorne transfers are effected wi thin the framework of 

multinational corporations. If the'capital i~flow is to be spent on imports, 

we have no increa~e i? reserves; if the capital inflow finds ita way into 

the domestic expenditure stream, ~serves are uneq~ivocably increased; as this 

expenditure generates additiona1 incorne, however, imports will 

risè. a negligible consideration in the Jamaican economy 

where cap! tal 'inflows of the order of $100 million (Ja.) have recent1Y,been 

recorded, and where marginal import propensities have been estimated in the 
l ' -

region O. B. A capital inflcw increases the 'free' re.serves in the system by 

its own value net of ~ induced import charges. Hence we should deduct 

induced consumption imports as weIl 'as induced capital imports. , 

1 
See Chapter 'Seven. 

" t~1, ~,,~~ 

_----'.,~ ... ~ _ .. J~,. :~41~.'~I-~~~J~''!'".~ 
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We can ignore this problem on1y if capital inflows do not crea te 

a noticeable impact on national inco~, if marginal propensities are low, if 

capi tal inflows are maintained at a stable level or if the import effeds are 

instantaneous. 

It is unlikely these conditions will obtain in Jamaica. Since 1951, 

capital inilows have constituted a ~ubstantial proportion of domestic invest-

1 ment in the country in every yea~ except 1963. In years 'when producing 

faci1ities wëre being expanded in the bauxite industry <e.g. 1955/S'and 1968/9) 

foreign, capi ta1 'outweighed domestic capital in the proportion of i 1=5 .. 
contFibution to capital formation. As far as marginal propensities to import , , 

are'concerned, the extraordinari1y high figure for Jamaica was Doted in the 

last paragraph. 

The third factor which might mitigate the effects of deferred foreign 
, 

exchange commitments on our analysis is stabi1ity in the pattern of capital 
1 • 

inflow. Again this is a condition which 

is violated in Jamaiea. 

The years of ma.ssi ve capi ta! 

inf10w, (1968-72) were preceded-by years 

of more moderate inf10w. If the impact 
, . 

of_imports were·instantaneous, this 

wou1d cause no problem, sinee there would 

he no net change in the reserve position. 

However, in the more usual situation, 

'11 . 2 h ç:..... f d reserves w~ r~se as t e -40",rel.gn un s 

are d,isbursed, on1y to fal1 la ter 

as impart .expendi tures 

Net 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 
--_. 

Source: 

Capital Movements ._-
$ Ja. mti. 

14.9 

ll.â 

46.7 

64.9 

114.4 

91. 7 

139.5 

174.8 

109.3 

gark of J1"ica a ance 0 a~ménts 
Jamaica, 1964-72 

l Owen Jefferson, The Post-War Economic Developmcnt of Jamaica 
~~'lB9 and Jamaica Economic Surveys, Na tional Planning AgCQcy, 
Pri vatc .lB well as official l'es~rve hold~ngs. 

U.W.I. 1972. 
1970-73. 

-. 
, " 

, 1 

of 

•• '!. • 
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, 
occur. , In ~, there would seem to be t:wo W.lys of sol ving the problem: 

either choose a~ long period of account, or net out the expected ,increases in 

imports. In practice,'neithl'r solution will ~e possible in our case.' lie 

have electèd to use a ~nthly series for a number of other ressons, and the 

difficulties of estimating accurately the import impact of a particular 

capital inflow are such as to make this exèrcise of dubious value. 

A different problem of 'tied' reserves, arises from the presence of 

'" ' sinking funds and other amortisation acco4nts held overseas. A~ain these 

funds, though they ~ppeÇlr in foreign exchange accounts, at>e not 'free' 

reserves which éan be liquidated ta ,meet unforeseen disturbances in the 

balance of p~yments. These eommitted funds should be dedueted from the 
1. 

foreign reserves total. 

A more intractable problem in Jamaica deri ves from the establishment 

of special exchange aecounts a<3 'seeurities' for foreign loahs. In order to 

se'èure laans in a tight foreign market, agreements were made whereby special , , 

accoun"t!; are held in fqreign securities with specified instit~tions). These 

special accounts are not sinking funds, sinee th~y are not intended rOI' use 

in amortising .the debt (except presul\lably in 'unusual' circumstanees). 

Nevertheless, i t is not evident how they çould be utilised for balance of 

pë;lY1!lents purposes. It would appear, therefore: that the'se special accounts 

ought to be deducted from the l'free' reserves total as welle 
~ -

The second definitional controversy conc<!rns the treatment of the 

l This is done in the Bank of Jamaica's pubHshed series sinee 1968; 
, ~rob1ems of valuing the sinking fund contributions preclude correction 
for earlier years. . 

l' 

• l "" t"" 
_____ ~-'-' _~~ ... '_'___.~_~L~~_ ......... ,r 
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foreign assets and liabiliries of the private sector. For aIl practical 

purposes This means the commercial banks ~ s inte no data is available on the 

foreign assets of other pri vate institutions. The question is whether we 

should include priva te f~reign assets and/or liabiliti~~ ~n reserves as 

defined for our purpos e,s . 

~o\.wha c extent are privately held foreign assets available ta meet, 

balance of payments contingencies1 !fa what extent do private foreign liabili-

ties represent a commitment of foreiin exchange reserves? It is clear that 

the banking system, can supply external liquidity to assist in meeting a 

short-term balance of payments crisis. What is not clear is whether the 

amount of such financing bears any relationship to f?reign assets or lia-

bilities at any particular time . 

. 1t is possible, for eX~lInple, that stocks of foreign assets would be 

l' 

l'Un down to "creat:! credi t8 for external payments, in favour of customers whose 

revenues were temporarily reduced because of the effects' of export instahil:i ty. 

It might, therefore, be argued that the commercial bank's ~oreign assets are 

legi timately a part of the nation' s uncondi tional liquidi ty. 

The foreign liabilities of commercial banks present a more difficult 

problem. On the one"hand it May be argued that these liabilities are a charge 
...; 

on the foreign exchange reserves and must therefore be deducted before we can 

arrive at a true figure for 'free' reserves. On the other hand, there~s 

reason ta believe that banks are willing to l'un up foreign ,liabilitieos to 

f~irly substantial levels to finance a balance of.paymen~s deficit provided 

their confidence in economic management wel'c not shaken. If this is sa the 

·uncondi tional liquidi ty available ta the country from the banking sys tem 
'>1' 

does not consist ~nly of t~e bank's, foreign assets; there should be added 

o an amount equal to the maximum foreign Fability that the biking system is 

prepared to sustain. The situation lS analogous to that of the monctary 

.. ~ 

• 
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",', 
e _4 '( 

authori ties. Their foreign liqui ~i ty includes any unrondi tiona! Unes of " 

credit. a3 well as their fore,ign exchange holdings. 

The key to resolving this issue must be in empirical study. J need 

to have specifie information on two questions : Ca) what level of foreign 

liabili tics is considerE'd "normal" by commerci,~i;. banker;? (b) would this 

norm he the same in times of ba1ance of paymentA- ________ ' ____ . __ _ 

disequi lib ri um ; wot'ld the banks be prepared 

ta, raise their çeiling of Foreign indebt~ 
", 

ectness or would they teel compelléd --to 

10wer it? 

Evidence on the comme!'cial bank's 

1i~ilities is ineonclusive with respect 

ta "nonoal" levels of liabili ty. There has 

evident1y been a change of policy sihc6;, ~ 

the establishlJlent of ~he Bank of Jamaiea. 

Previously -, negligible forei'gn Habili ties 

were hcld abroad, but sinee 1961, year-end 

figures have been substantial~ However, 

it is not e~ear that any norm has been 

established. Roughly speaking, there were 

, two periods 1964-66 and 1969/1970 wh~n lia-
" ) . 

bilities were of the order of $25-$30 million; 

in the other years $10-15 million seems a 

more charaeterist!c figure. What can be 

sa id is that' there is O'n1y one assutnption 

which would justify subtraction of the 
.. 

full amount of foreign Habi1i ties from 

, Commercial Banks' Foreign , 
Li?hilities $J. mn. 

- - ------------
1953 

1954' 

1955 

1958 

1959 

.1960 

19f11 

1962 

1963 

1964 

1965 

1966 

1967 

1969 

1969 

1970 

1971 

--_._----

0.6 

0.2. 

0.4 

0.7 

2.7 

3.3 

4.5 

, 7.7 \, 

16.0 

10.8 
f' 

12.4 

25.1f 
.. 

a~ .If 

24.0 

16.6 

14.6 

28.9 ,::" 
\ 

37.9 

17.4 

Sources: Bank of Jamaica: Statis­
!~céll~œ:;!, a~d InteT'~~i~a.l 
Firffindal Statistics .. _._"--------

,-
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the total reserves; the assurnpt~on that a balanQe of payme~ts disturbance 
\ 

would cause commercial banks to reaot by reducing iiabilities to zero. This 

e would seem to be highly u~ikely. No foreign liabili ties should be subtracted 

from the total, on this argument, unless the current levels -of foreign 

'. 

. liabili ty \fere in excess of tl)e maximum the banks were prepared to sustain. 
, ' 

On the contrary, if current foreign liabilities were: les~ than this maximUlJ) , 

then an amount should be àdded to unconditional reserves. This amount, the 
\ 

difference between CUI'l'ent foreigo liabilities and their maximum, would' 

\ 
represent the willingness of the private sector to provide additionsl foreign .. 
l.iquidity if it were needed. , " 

We maye pause briefly to note the quantitative and qualitative signifi-

cance of the inclusion 0t commercial bank's net asse~s in the ~serve series, 

In the first place, we reduce the apparent level of rese.vves by including 

h ' • l t 1.S 1. tem .. This is truè of aIL but four months ih the series since 1965. 

. Secondly, ~gotnmercial bank' s foreign transactions appear to follow the same 

seasonal pattern as official re~ervesl 50 ~hpt there is no change in the 

. ' 
shape of t}1e series. However t the amplitude of var~a tions appears ·to be 

mu~h high'er "for the. c~mmerëial bànks, and this -is ag~avated by w~at _a~ar to' 

,be discrete shift~ in the levels of forei~ li~ilities~ (for example, tram 
, 

November 1969 te;;> January 1~70)~ 

'The Ban00f Jamaica defini tion of foreign exchange is used for the 
., 

most part, but we uliually' omit the foreign assets and Hahili ties of the 

éommercial banks. The reservès.therefore consist of Sterling securities 
1 

(mainly ~-ecurities 'of the U.K. govemment), small amo~,ts of u .. s. go vernme nt , 

" • 
ILe. ,the èommerdal banks' net assets have'" beén n~gative 

-. 
p . 

1&1 U.iI . ij :q ;;; !il!.. J .. & ,_sa*99 
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securities. time deposits"with commercial banks in the U.S. and U.K., the . . 
IHF g-old tranche, Special Drawing Rights wi th th~ IHF, ~nd stnall amounts 

l . 
. Qf currency and omoney on call. In sorne cases the net forei~n assets of 

the commercial banks are included for' comparative purposes, but nothing 

can he done to take account OP deferred commi tments on foreign exchange . . 
in the private sect,or.· 

• o 

IBank of Jamaica, B~llance of Payments ,of Jamaica,1964-70 p. 27 
'J 
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The.most remarkablc fedture of post-war development,in Jamaica ha$ 

been the emergence of the bauxite-alumina in~ustry. In 1945 the econo~ 

, derived its economic impetus mainly from export agriculture, though th~re 

was some tourist development and some food production for the local market . .. 
In 1952, however t bauxite mining ~egan, and J~ica rose rapidly to become 

the world's leading producer. Bauxite and alumina now constitute the 

island's principal exports, and are among the most important contributors 

to the Gross Domestic Product. 

A second sector whieh has recorded substantia1 growth ~i~ee 1945 is 

tourism. From a re1atively small base at the beginning of the ~eriod 

tourist capacity increased rapidly between 1955 and.1962. Growth since 

then has been 1ess rapid, but nonethele~s signifieant: 

A coroll~ of these developments has been the decllning importance 

of agriculture in the national accounts aggregates. .Export agriculture 

ha~ suffered from a number of problems, chief among them being low'produet-

ivity , labour unrest, migration from rural areas, unstable prices and 

periodic weatber calamities. Domestic agriculture has had to contend with 

the additional problems of Inadequate marketing, diaeriminatory land use 

polleies and lack of adequate sources of financing. As a resu1t, though 

the value of agricultural output has increased, the increase has not been 

suffieient to maintain the relative share of agriculture in GDP. 

Tbére.is however a contrast between the national accounts picture and 

that presented by the employment data. Agriculture still absorbs much the 
p , 

larger portion of the labour force. and tourism, publie administration, and' 

the distributive sector aIl contribute far more to total employment than 

-does the mining industry. 
~ 

The remaining noteworth~ feature on the production side la th~ emergence 

1 
) 
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of the manufacturing sector to a position of prominence. both in contribution 

to national output and employment. Thi.s sector. too t has been largely export 

oriented. Many of the i~dustries established under an official program of 
, 

govemment incenti veS and promotion w~re designed to exploi t the North American 

market, using imported 'raw materials. And in IlX>re recent years, industries 

which were ~stablished te serve the domestic market have bee~ responding to 
j ." 

newly emerging prospects for eXports 'ta other terri tories wi thin ,the Caribbean 

, --,,' al'ea. 

A consequen~e of the. faèt that ,the leading economic acti vi des are, 

by and larg~, export oriented, is Jamaica t s heavy. dependence on fOl'eign t~ade 

and payments. In this respect the historical pattern which is to be observed 
~J . 

in' aIl Caribbean ecçmomies has been preserved. The ratio of foreign trade 
. 

to na:tional. incarne is in aIl cases extraordinarily high, as i t has been from -t 

the time of the first European p,enetration. 

... 
The.question'of heavy reliance on external trade has been one of the 

f 

major issues of development policy in the Caribbean 'in the post-war period·. 

There is first of aIl the question whether dependence on trade is itself 

.inimical to development. One may argue 'that while dependence as such may not 

be harmful, depe1'ldence on a few undifferentiated export lines to the extent 

which is characteri~tic of the Caribbean, reGuces the scope for ,domestic 

economic management. The'èconomy has little scope for compensating for 

difficulties in one export activity by expansion in others. Therefore 

Caribbean-type dependÊmce i8 undesirable. The question the~ 'is whether much 

can be done about it 9 given the presumably limited natural resource and popu-

lation base of a country like Jamaièa. The answer to this question hangs on 

f:) the results of an analysis of the 'sources of economic dependence, which sho~ld 

reveal whether dependence ls a function of size and reso~es o~ of in8ti tutional 

, . 
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and traditional factors.~ necessity and the possibilities for reducing 

external'dependence are areas of development poliey which a~e'still belng 

explored. 

A second development issue has been the chronically high level of 

unemployment of labour in the cQuntry. Jamaicats labour 

force is unemployed, and many 

hàve never had the discipline 

Migration'to the towns (particular capitat. Kingston) and 

the relative decline of agriculture have cORtributed largely to thls problem. 

As yet no strategy has emerged to secure a substantial reduction/in the ranks 

of the unemployed, and. this remains a basic unfulfilled development goal. 
~ 

The third centràl development issue whiqh the country faces is one of 

income distribution. Jamaica suffers from a severely inequitable distribution 
~ 

of incorne, and much debate has centred on the relationship between in corne 

distribution, national savings and investment and development • 

Table 2-1 
tjP 

... 

PERCENTAGE DISTRIBUTION OF EMPLOYMENT 
BY INDUSTRY GROUP - OCTOBER, 1972 

Industry Group Percent 

Bauxi te & alumina .......•....•..•.•..•.......•. 8~4 
Agrièulture, Forestry, Fishing •.......••...•..•. 25.2 
Manufacture ......................................... ~. . .. 12.7 
Construction &. Installation..... .•.• • .• . . •. .. •• . 6.,6 
Transportation, Communications and 
Public Utilities .............. fi ••••• ~ ••• ••• , ••• ;;. 4.1 
COTflD.erce. • • • • • • .. • • .. • • • . . • • • • • . • • • • • • • . • • • • • • . • •. 13.1 
Public Administration •.•••••....•••.. ;- •......••. 10.8 
Tourism (accommodation only) .•••••••.• _. • • • • • • • .. 1. 5 
Other. Servi ces. . • • • • . .• . • . . • . . • . • • • • • • . • • . . • • . .. 17,5 

Total ..................................... 100.0 

Source: J",maica, Central Planning Unit, tc!onomic Survey of Jamaica, 197'2. 



.. 

31 
o 

,J . 
Contribution of ,Sec tors to GDP at Current Factor Cost 1972 

$ Jamaican (\) 
Table 2-2. (million) 

Agriculture 105.6 9.1 

, (Export Agriculture) 27.6 2.Q 

Mining 141.1 12.2 

Manufacturing 165.5 14.3 

Construction ,130.9 11.3 

Eleçtricity 18.9 1.6 

Transport SQ.O 7.3 

Distribution 160.3 13.9 

Financia1 Institutions 76.8 6.6 

Ownership of Dwe1lings 31. 7 2.7 

Government 108.6 9.4 

Tourism 68.b 5.9 

Misce1,1,aneous Servic,s 
• 

65.6 5.6 

TOTAL 1,157.6 100.0 

Source: Jamaica, Central Planning Unit, Economie Survey of , . 
Jemaica, 1972. 

Bauxite-Alumina 

We now pause tq give a brief word-picture of the structure .of production 

in Ja~ica - the principal activities, their output levels, marketing arrange-

ments and factor use. We begin wi th the bauxite-alumina industry, whieh is 

the most important g!~Kth promoting aôtivity in the country. This is ,so in 

spi te of the fact that. in tepms of GDP contribution, mining ranks a li ttl~ 

behind manufacture. ,The difference between the sectors, which makes for the 
; 

fact that mining i8 regarded' as more "dynamic", lies in their differentia1 

foreign exchange impact. The export component of manufacturing is small, 

whereas the entire Qutput of the mining sector is exported. In fact, gross 

éxport earnings gi.ve li ttle indication of the net foreign exchange contribution' 
\ 

of the mining secto~, ~ince aIl firms except one are foreign owned, and there . '\ 

\ • __ .............. ~ .................. ____ ~ .... ~._"ME~=nn------~--~~~~ -_----r- -.----
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are fcw dJrnestic factor imports apart from labour (which i8 a small proportion 

of total cast). Net foreign exchange earnings therefore derive mainly from 

labour in cornes and tax payments, which may total substantially less than gross 

earnings. The same strictures will however apply to much of the manufacturing 
..j i ~. . 

.. sector; in fact, sinee most operate under t~ incentive schernes, m~ny will 

contribute only labour income to the national aggregates. _ 

Both mining and sorne manufacturing contribut~ foreign exchange during 
~ 

their establishment stages as wel!, bringing into the country. the capital 

neeqed to design, construct and initiate their operations. But here again 

the size of capital inflow and its effects on ether economic activities 

(particularly çonstruction) i5 considerably greater in the case of bauxite 

and alumina. However, in the mining industry this inflow is necessarily 
~ 

of a transi~nt nature. The creatiqn of new capacity is a large discrete 

,operation, not normally repeated for a number of years thereafter. The same 

is true to sorne extent of manufact~ing, though because of the greater range 

of activities the lumpiness of investment projects may be evened out by --

sequencing. 
,1 

M~asured in terms of foreign exchange contribution, therefore, mining 

,cames out ~head of manufacturing~ but its net contributio~ ls (a) mucn less 

significant than gross figures would suggest and ~hr subject to sharp 

fluctuation over the long periode 

The minlng industry employs relatively little labour. The difference 
• 

between the sector's percentage contribution ta o~tput and its percentage 

\ 

contribution to employment ill~strates this point, and i8 an indicator of high 

capital intensity. This is ooe teason for low domestic value added\ sin~e 

labour ls'the only domestic factor which ia used in significant amounts in' 

l Another might he the ~rbitrary method of valuing output, ~fer~d to elsewhere. 
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the industry. 

The mining industry has followed very closely the model of the "enclave" 

industry: on the input side there are no imP?rtant backward linkages with other . 

domestic industries, except wben constructidn is going 'on; and on the output 

side, there are no forward linkages.beyond the alumina stage, since none of .. 
) 

the product is processed in Jamaica. The extraètion of aluminum f~m 

alumina (which is still a crude material) requires very large quantities of 

cheap electri~ity, which hitherto have not been available in Jamaica. The 

industry has not helped to change Jamaica's long tradition of trade dependence. 

In fact, ba~ite may have reinforced the trade oriented structure .of 

economic activity. Hage levels in the industry c~e been high relative to 

wages elsewhere in the country, and this has led tQ a "demonstration" ,effect, 

tending to raise the level of wage expectations throughout the countrY. As 

money incornes have risen in response to this, domestic output of food and other 
1 

necessities has not. kept pace. This,is undoubtedly one reason why propensitie~ 

to import have been steadily rising. 

Tourism 

Estimated tourist expenditure in 1972 was $107~9 million, with GDP con­

tribution of $68.6 million. Since aIl of'this is fareigh exchange e~rnings, 

touri.sm ranks second to 'IIlining as a source .of foreign eichange, if we take 
, -.! 7 

• . d' l gross earn1ngs as an 1n 1cator . 

lIt ought to he noted that gross export earnings 1s really not a good indicator 
at aIl: (l) in the case of mining, retained ea~nings amount to about 50% o'f gross; 

. (Owen Jefferson, The Post War Economie, Development of Jamaica p.16? (2) for 
touris~, earlier sxudies have shown leakages abroad of 40% of gross earnings, 
(See G. Cumper, 'Tourist Expenditure in Jamaica" Social and Economie 'Studies, 
September 1959). Current data on retained earnings' are unfortunate1y not 
available. 
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Th~ ~dustry's employment contribution is aiso considerable, even though 

'workers ~t hotels, guest houses, etc. account for only a small portion of tbe . 
. labour force. This count does not include the large numbers of ancilliary 

workers 'whose jobs appear under ~Other Services' !n our table. 

Although tourism is overshadow:d by a number of other sectors in ~he 

national accounts, two important points s~6u~d be noted. First, tourism i5 
- . 

a prime mov~r in that expansion (or contraction) in the sector will affect 

leveis of activity in other sectors - construction, distribution and enter-

JP.inment in pal'ti~ular. Secondly, tourism is vital to the economy of Jamaica's 

north coast. Although Jamaica is ~a small island, it exhibits two noticeable 

regional characteristics. One is the urban-rural dichotomy, .familiar in 

most Third World countries; the other is the concentration of tourist· activity 

in the island's north coast, where the princi~al t6urist attractions are ~ 

• located. The econorny i5 not sufficiently flexible to compensate for the 

effects or a.s1ump in tourism on the economie life of the north coast region. 
o <> 

The.larger pro~tion of tourist capaeity is foreign owned. In 1968, 

non-nationals owned 55.6% of hotel capaci ty (gwast houses and ap'.artments not 

included)l. The c;>verall ratio is probably in this region: gues't houses are 

owned predominantly by nationals, but there is significant foreign ownership 

of apartments. Furthe~re;Othe increase in capaeity sinee 1968 has resu1ted 
. 

largely from the construction of foreign-owned convention-type hotels and 

apa~ment complexes. ' 

~h~ industry caters 'main~y to, the North Ameriean market, which supplied 

about 85\ of "landed visitors" in 1972~ 75% from the U.S. alone. This 
t 

l • Owen Jefferson, The Post War Economic Development of Jamaiea p.~78 

2 The category excludes cruise passengers. ba~ed on data fram Bank of Jamaica 
Statistical Dignst (montbly) 

• 
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constitutes one weakness, in that the secuIar pattern of activity in the 

sector i8 ve~ heavily dependent on the U.S. domestic econo~ic prospects 

and he~ balance of foreign payments. There is some fear of other tourist 

areas which compete for the American travel dOllar, but the resilience ef 

tourist demand in Jamaica in the face of low European fares {since 1971} 

and American govèrnrnent attempts to promete internaI tourism suggest that the . . ~ 
degree of substitutability between various tourist markets may have been 

over-estimated. 

The industry suffers from considerable seasonal variation, despite 

marked success in attracting summer visitors with eheaper rates of accommoda-

tien. The industry now,has two peaks ~f activity, one about March and the 

other around July. Each peak is followed by a noticeable slump. 

rinally, tourism is notorious1y subject to ~ashion and ùnsi the to 

- changes in social and political c1imate. Disturbances in the late 60's led 
/ 

to widesp ad nervousness about the, prospects of tourism. Vigorous campàigns 

have b n mounted to promote an image of political stability and Jamaican 

hos itality so as to enSure the.health of the sector. 

Agriculture 

The agricultura1 exports which were once the backbone of the Jamaican 

economy have now declined to relative unimportance. Export agriculture con-

tributed on1y $27.6 mi~lion to the 1972 GDP. Since total GDP contribution 

fo~ this sector amounted to $105.6 million, this means that agricUltural 

~uction for home use now constitutes the more important portion of the 

~se~tQrts activity. 

There is a sharp contrast between the incarne contribution and the 

4It emplpyment contribution ,of the agricultural sector. Incorne contribution lB 

'-
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" is les5 than 10%, employment contribution i5 over 25%. The contrast i5 a 
, 

.sympto!JI of the low levels of productivity in agriculture. Low productivity 

has been the bane of agricultural development and its causes are still a 

matter of dispute. However, among the causes ~he following must undeniably 

be listed: reluctance to abandon traditional farming methods, the fact that 

a rational land~use pattetn has not been consistently ~llowed for the 

country as ) whole, and, resist~nce to further capital intensi ty in a social 

milieu in which labour to perform unskilled agricultural tasks is in increas-

ingly short supply. 

There is some plantation cultivation of food cr~ps fbr domèstic use, 

but fruit and vegetable production for the domestic market is mainly in the 

hands of small farmers with 5 acres of land or less. Much of this land i5 

in the less fertile hilly regio~s which comprise two-thirds of Jamaica's' 

land'area. More recently, substantial production of livestock and poultry 

for local consumption has beén u~dertaken'. 

The large plantations and estptes which bold about 50\ of aIl farm landsl 

concentrate mainly On export crops. The chief export staples are sugar, 

bananas and c~trus; in that arder. Production in aIl three_crops peaked in 

1965/66. Since then there has been a notable contraction. 

The agriqultural sector has been plùgued by marketing problems, labour 

troubles and land-use p""""'blems. Dom t' kt' f • ~~ es le mar e lng 0 agrlcultural produce 

has been subject . to poor 'management, poor qU~lity control and inadequate 

storage and collection. Export marketing has been subject to priee uncértainty 

(even in the case of so-called 'guarantced' markets) ànd v~riation in quality 

1 ' Jefferson, p • .81 
1968 

.. 
54\ of ac:reage [cil ln to the 100 acre-anq-over category in 

., 
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~ 
(in the case of bananas and citrus). The labour problems have arisen because 

of the low wages and traditionally badlworki~ conditions which characterise 

• the industry. Rising expectations in the labour force as a whole has made 

agricultural'e~loyment an unattractive proposition. The existing patterns ,. 

of land-ownership are a further barrier to agricultural expension, if that 
" 

t~ey inhibit flexibility ih shifting resources in ,accordance with marginal 

profitability criteria. 

Manufacturing " 

\ 

The tables reflect the importance of the Jamaican minufa'~turlng sector"s 
\ 

contribut~on to GDP; i!,s ernployment contribution is also .substantial'/ The 

output of the sector consists mainly of Iight manufactures for the domestic 

market. The principal categories in arder of importance (1972 data) were food 

processing, metal prodÛcts and repairs, textiles, cement and chemical products. 

A considerable governmental initiative aimed at stimulating export manufactures 

'has met with little sucdess. Manufactured exports accounted for 9.4% of total 

exports, and 10% of the· output of the man~~turing sector • 

. GoVernment' 
~ 

The government of Jamaica concentrates its attention on the country's 

social and economic infràstructure. Apart from generai administration, it 

is concerned with roads, hospitals, police, education and agricuiturai services. 

There are no major state enterprises (éxcept the Post Office) and even pubIi~ 
, f 

utili des are privately owned. In spi te of this, the govemment sector dis 
1 

large, and it employs a aisproportionate percentage of the labour force. 
. , 

92nstruction.and Distribution 
\ 

1 There are two other ~a:rge sectors in the economy: construction and 
\ 

distribution. The construction sector has grown to ma}or. importance in 

response to theexpansion of capacity in mining ijnd manufacturing, qS weIl 



38 

,<'-

as the increase in national .and pel' capi~} income, which has led to inereased 

. demand for housing. Distributive trades ..and allied services are. as in most 

ThiNi World countries, the sectors which absorb large nurnbers whose skills 

do not fi t them for jobs elsewhere. !ts contribution \to employment i5 there-

fore greater than i ts contribution to GDP, though the breakdown of our tables 

\!ails to demonstrate this clear1Y. 

Developments since 1960 

Our detailed analyris of th~ ~amaican econom& begins in 1960, the year 

before the Bank of, Jamaic~ was established. The ch~ice-of a beginning pQint 
ri-

rOI' economic analysis is always to sorne degree arbi tI;ary,. and we might have 

chosen th"nd of World War II (a popular starting point) or the mid-fifties 

when the shape of the economy was transformed wi th the establishment of ~ing 

and the rise to promil'lence of tourism. lie have chosen the date of the Bank 

of Jamaica's establishment, however~7because this marks the emergence ~f ~qme 

real,possibility of foreign exchange management, wtiich ls, after aIl, the focûs .,... 
of this lnves tigation. 'Prior to the Bank' s establ:ishment there was no authori ty 

, 
whose focus was monetary and foreign ex change management: The currency board 

which the bank replaced was concerned merely with the issue and redemption 
'" 

of currency, and. such supervision as was carried on 6Y t'Government over the 

financial system was principally to satisfy ~egal requirements. The period 
.. 

of the Bank of Jamaica r s operation, is therefore properly the period of our 

interes t,' though a bqckground sketch of post-war developtnents was a necessary 

introduction to this chapter. 

The national inc~me of Jamaica has risen ~apidly sinee 1960. In that 
\ 

y~ar Gross National Product stood a~ J$455.0 million; by 1972 the figure was " , .. 
J$1,l96.2 million

1
. This rapid expansiol'1'has heen reflected in each of the 

lTable rrJamaica National ,Accounts" 

.' 

, , 

/ 
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tcomponet;tt's of- aggtegate demand, wi th the main impetus coming after 1967 in 
.... ".~ "J 

èvery case. Private consUfuption siows a sharp uptuI'p'-in 1969 from the not 

unsubs tcmtial. but 1ess striking, rate of increase in previousr years. EXl?0rts 
, 

(goods and services) redovered in 1968, mainly due to 'tourism which had 

è!-- s~umped badljJ in 1967. So ... me of the, increase in exports in between 1966 and 

o 

,1969 ,,!as, however, t1'le res~f t'evaluation ,of bauxite e,xports
l
. Gross ... 

Domes-tic Fixé~'~i t'al Fo~citi~n again surged ahead in 1968 relative 

to the slow1y rising 1eve1s of $100-150 million which prevai1ed betwe.en 

1960 and 1966. The substantial increase in 1968 was associated with the 

expqnsion of,capacity tn the mining sector. This sector is highly capi~a14, 
intensi ve. and is chaJcterised by "1umpy" investment, sa that any new 

activi ty invariably has a most significant effect on overall capital for-

mation in an economy as 

consumption expensss of 

smal1 as Jamaica's. To complete the picture, the 

government also ra ~'pace no less rapid th an ',\ (e at é 

was characteristic of the other demand co~ponents. This was less the result 
, 

of dramatic ~hanges ~n the ori~~ation of government po1icy than a response 
'-::.j - 1 

to pressu"'s for increased wages and better social s'~rices" Tht are the 

areas ta which the largest part of government curreni-expenditure i5 directed. -
The increase in private consumption expenditure undoubtedly. owes much 

~ , 

to the increases 1 from 19G8 onward, in output in the eountry'~ main economic 

activities: 

1.1 ' 
The l'evaluation yie1ded additional government revenue (includirtg retroactive tax 
payments), but had no other economic effect. 

1 -~ 

) 
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In 1960, the mining industry was in the la~t ~~es of the first period 
4. .-

of rapid expansion which followed its establishment. ':fJi 1952. Output rosa,...sh?rP.iy ., 
in 1962, and the years followîng saw ~ more graduaI expansion of production. 

In 1968, there was a de cline in bauxite production, but the same year wi tnes;sed 

the beginning of a second perioq. of rapid expanstQn in capacity. . , The new 

alumina plant which was established increased bauxite output by two million 

tons in .J.969 ël{td' by an addi tional 1. 5 miflion tons in 1970. --
«. 

The tourist sector experienced rapid growth between 1964 and 1966, after 
~ . ~ 

a period from 1960 ta 1964 ~hen there was a slump in the industry. There Y.Jw=as"--~ 

another 10101 point in 1967, but thereafter we notice a renewed tendency for 

rapid expansion. The manufacturing scctor has main~ained throughout the period' 

a rate of gro\olth in ex cess of the, rate of growth, of Ç;DP. During the decadè 

of the sixties, Jamaica moved into a significan1; import-substitution. _ 

phase, and there is as yet no sign that the limi ts of this policy have been 

reached. 

Agriculture on the other hand did rather badly. The agricultural sector 

lagged badly after an early period of expansion between 1960 and 1963. Export 
o , 

agriculture put 1n a particularly weak performance. Output of sugar, bananas 

and citrus - the main agI"icul tural e>~ports - aIl declined significantly 

towards the end of the period from l--evels rcached in the mid-60's., Record f." , 

levels of ,sugar production were achieved in 1965, but output dec1ined by 28.5% 
Cl 

over the next four years. Pro<iuction has re.mained stable at the new low 'level 

of 380,000 tons since 1969. J'l'he vaiue of banana production declined by 15% 
. ... . ' 

between 1968 a~ 1971, and c~ trus, production fe~} by '37% between 1969 and 1971. " '. ',-

This disappointing perf.9rmance, c~.used by a varicty of factors includ:Lng 

production technology. lab«ur' supp-ly, wea\her ilnd mar~etin~ prob1ems, has not 

beèn offset by a switch to·domestic agriculture. , 
An; ...... 
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The net effect of tbese developmE.nts 'Would have beEm to increase 

national incarne and expendi ture. It 15 not C'lear, however. how subs tantial 

an inct;'ease would 1,"esul t from impulses of the magnitude of those recorded in 

tourism, mining and manufacture. The reason lies in thE' fact that all three 

sectors use substantial proportions':bf fo~ign imports ~ The dornE'stic value -

added i5 therefore less,.signific~nt than might at first be thought and one 

must be wary of attributing most of thE' increase in incarne to e'xpansion in 

these sectors. 

This caution is reinforced by a look. at iriflationary tt'endl(.- , The only 
~ 

, , 

available indicator. of priees' is the retail priee index, which, though i t may 

not pe a' good indicator of aetual rnagni tudes of other priee changes, is never-

theless a useful- guide to the direction and speed of such changes. The picture 

~s ~ as we might expect, one of accelerating inflation. It i8 most notewol'thy 

that the acceleration of priee increases in fact coïncides wi th the uptul'n 

in GNP in 1~6a. The unavoidable implication is that the l'ise in 

national i ncome i8 accounted for very lal'gely by priee increase8. 

Investment, .foreign' capital and' domestic saving 

Changes in the level of investment in Jamaica are determjned principally 

by' d~,cisions made in the export sectors. A decision to expand productive 
> ' 

çapacity in mining, tourism or expert manuf"=ture will not normally be frustrated 
v' , , . 

'--- by dome~tic constl'aints sùch as lack of finance,. Foreign ownership predominates 

in aIl three of thes,e sectors, at:ld thé metropolitan parent firms of the Jamaican 

" ' , 

operations can alw,ay$. lIIaJ<e their investment decisions effective by importing , 
'" 

the aapltal, skil+~' ,illlà'other input~ which they require. What res111 ts" i a -' 
..... ~. - " 

high. propotltion of, .foreign to total investment in tht>se sector8. ul'thermoJ'€ t ' 
1 . , 

. the'ir rat~ of e~pan'sion is, as far as the domestic 
, . 
dete~'ined '~d ~ not ~subject to domesd.c, economlc 

, , 

sconcerned, ~)(OgenàusITh 

nagement • 
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Th~ fact that the export sectors have been the major impetus for gro~th 

• • 
in the period of our analysis means that the observations of the last paragrûph 

are true for the pattern of investrnent as a whole. Agriculture is the only 

sector in which domestic investment predorninates, and, as we have seen, i ts 

performance has been poor. Governrnent does, depend to some extent o~ local 

sources for i ts investment expendi ture, but foreign aid has been sought 

for the majority of large infrastruc1.-ural projects. Thus the rate of govern-

ment investment is largely deterrnin~d by the supply of foreign capi,tal to 

Governrnent. Domestic investment in rnanufacturing' and constr:uction ,is not 

large enougb to al ter the pattern of foreign to local (:jvestrnent a,nd external 

determinatiotr of the rate of investrnent. 

The high foreign contribution to capital formation is a consequence .• 

not' 50 much of limited savings potential, as of institutional factors. It 
) 

is probable that the mining i-ndustry fol' one would contin~e to attract fbreign .. 
capi tal even if local investrnent funds were available, chiefly because of the 

lumpiness of investrnent in the industry and the scale of investrnent requirements, 
t 

at any one time. However 9 the sarne would not ~e true of tourisrn, manufacturing 

and government, and one must ask why these sectors have continued to rely so . ' 

heavily on e:xternal initiative and capital. 

rirst of a11. an indication of the untapped savings potential of the 

economy is the recent growth of financial savings. Interest-bearing. deposi ts 

with comnercial banks, building societies and other finançial institutions 
~ ~ ~ 

have grown at a rate even more rapid t,han the rate of growth of in corne . The 

" fact that real savings havé not grown so rapidly indicates that rnuch of the 
~ , 

accumulation of tinancial assets by the public was,-channelled into consumption 

rather than invéstment by the financial lntennediaries. This in turn ls a 

consequence of the skew~d development.ôf the financial sector. 
/ 

/ 
The commercial / 

,/ 
.:.~~._. 

, ....... 

, 
/ 

/ 
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, banks, which operate in the short end of· the market and generally finance 

1 

J, 1 

consumption-oriented activities, have penetrated the' country with a well-

developed network of branches: On the other hand, the institutions which 

would tend to favour long-terro investment-type lending - development banks 

and merchant banks - are small and relati vely recent innovations. 

The nature of ownership of production is another factor which pre vents 

the economy from rea1ising its full savings potential. The local offshoots 

of metropoli tan campanies did not often reso:pt ta local };:>or!'owing at the time 

when they were free tp do sa; and since 1971 they have bl:!en dis. couraged from 

sueh borrowing by the Bank of' Jamaica. If' dames tic saving is available i t 

is theoretically possible for local entrepreneurs to rise to prominence 

a10ngside foreign firms. The fact that this has not happened ta any signi-

Heant degree may be a resul t of the lack of long:"terro finance 'just mentioned, 

but undoubtedly factors of 70nsiderable importance have been the underdevelop-

ment of entrepreneurship, inability ta compete on even te~ with metropolitan 

firms and the absence of expected "spread effects" in ,raising genera1 levels 

of skills and expertise. 

Net capita~ inflows in lS7l amounted ta 73% of Net Domestic Investment. 

In addition, much of the domestic investmen~ which was financed internally 

by companies would have occurred in companies under foreign control. Further 

evidence of the importance of foreign capi tal can be had by comparing the 

pattern ,of capital inflows with the growth of damestic investment sinee 1960. 

In 1963 there was actually a net Ciut-

,The eor~pondence i$ very close. 

low, less \~han J $ 20

1 

mill~on annually .. 

flow of capital. Dorestie investment remained constant between 1960 and 1963, 

Between 1960 and 1965 capital f10ws were 

'. Oi \ and a rise, in 1963/6~ was parelleled by the change fram ~api tal outflows of 

;)) \ J $/ 7Jllillion in 1963'\:0 a net inflow of $15 million in 1964. Between 1964 and 

/ ' 

/ ~ / )/ 

'/1, / L~ 
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1968" the increase in capital inflow was qui te dramatic,' and dorn~stic in-

vestment a1so rose steeply. A slackening of the rate of increase of 

capital inflows after 1968 was accompanied by d~celel'ation in the rate of 

increase of domestic investment. 

The Balance of Payments 
. 

Foreign capital inflows have financed a large and gro~ing deficit in 

the current balance of payments account. Foreign inflows have Deen sa 

large that unti1 1972 they not on1y financed the cul'l'ent account defici t but also 

led to a build-up of foreign exchange l'esel'ves. Exports of goods and servicés 

have in fact risen steadily since 1960, mainly as a result of the gI"Owth of 

non-agricultural exports. The most significant l'ises hàve taken place in 

mineral exports (assisted by an increase in the negotiated priee) and in light 

manufactures (expol'ted chiefly to other Caribbean terri tories). However, 

imports'have risen rar more spectacularly, particulal'ly after 1968, and the 

burden of investmerit 'incorne and other transfers has increased with the increase 

in foreign investment. , No impression has been made in the food {mpol't bill 

by local import-substituting pI"Oduction, and the gI"Owth of manufacturing, 

mining, construction and toul'ism has led to substantlal increases in import 

requirements 'for l'aw mater.i:a.ls and fuel. Rising national in corne has brought 

increased demand for consumer durables which are impprted, or, if produced 

local1y, require imported components. Wol'ld-wide inflation in recent years 

has worsened the picture. even,though the prices of sorne exports have l'isenl , 

The' major influences on the balance of tl'ade were (a) conditions or supply 

'1 

lsauxite priee rises were negotiated in 1971 retroactive to 1966 and priees 
of\export manufactures have risen; but the priees of agricultural expOl'ts 
~ave tended to weaken except for that of sugar which remained stable prior to 
1974 (Sugar priees are negotiated on long-term agree~nts). 

.. _ ... __ ~ __ .~. _______ --::"""_ .... , ............. [g ____________ ...,.., ... """"""",,«èJ:èL"""'''"'''''''''L~ :; ..... ·."".It .......... -
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and demand for the principal e~or~ commodities" (h) the growth of national 

incarne, (c)" patterns of import substitution ~d (d) the de~a1uatiops of 1967 

and 197 3. together wi th the attendant lmcertainty on the foreign exchanges. 

As far as the bauxite-alumina indusiry is concern~d, there is no domestic 

supply constraint (though there may be sorne 1ag in the respanse of supply to 

demand if the limit of capacity has be~n reached). The companies mining i9 

Jamaica de termine the level of their output according ta demand conditions 
• 

in the North American market, which absorbs the entire production. Factors 

", 

of production needed to ensure the required 'output ~re imported as necessary.~ 
i ' 

The ohserved ~ttern of production and exports in th:e mining industry there-
, 

fore réflect North American market conditions, wi,th ·output expanding aimast 

constantly ovel" the period, fa1 tering only once, in 1968. 

Generally rising trends in the tourist and manufa~rig sectors have 

accounted, together with mining, for the genera~ly rising trend in exports. 

Although the pattern ha$ been uneven, the demand for Jamaica's tourist services 
". 

remained strong throughout the periode Manufactur~ng exports have depended ". 

beavily on the North Arnerican market, but, with initiatives towards Caribbean 

economic intégrationl an increasing volume of exports has been directed to 
... 

the other English speaking terri tories of4the area. Like mining, tourism has 

suffered on1y temporarily from insufficient plant,; foreign inputs have always 

become avai1able in response to surges in de mana for tourist services. The 

growth of manufacturing ha.s depend~d on "the es'tablishment of new mark~ts in 

No~th America and' the ,Caribbean. However, because Jama~ca commands such a 

sma11 share of these markets, possibilities for increasing output (by disp1~cing 

IThe Caribbean l'ree 'l'rade area (CARIFTA),in,augurated on May lst, 1968, was 
replaced by the Caribbean Common Market (CARICOM)"lÎn 1973. 
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existing sources of supply and through demand increases ~ however marginal) 

still exist. The main constraint on the rat€ of growth here has been the 

creation of productive capacity. 

On the other side of the balance of paymen ts, imports havE! risen more 

quickly than exports and j ust as quickly as money national income. Since So 

few of the items consumed in Jama'ica are locally produced, the marginal 

'import content of any additional incarne which is spent will be high., Wi th 
1 

a low -marginal' savings ratio, there will be a close 1ink })~tween 

imports and national incarne. 
: 

The import s~stitution program has done li ttle ta changé this pattern. 

Efforts to stlbs titute for food imports have met' wi th comparati yely litt le 
'( 

success, ànd m?~t import substitution has taken place in manufacturing. The 
'.. 

manufacturing se,etor is, however, heavily( import-dependent, sa that rather than 

a redu~tion in imports there has been a sw~ tch from final goo-rfs imports of manu­

faetured items to the import of intermediate iteiTls required for their manufacture. 

Furthermore, because ,incorne increases have increased overall demand, and 

beeause of the development of new import markets, imports or bath final and 

intermediate goods bave continued to rise. 

Devalua tian of the Jamaican currency in 1967 and 1972 dia' nothing-' to 

irnprove the trade balanee. l In November 1997 the JaiTlaiean pound, whose value 
1 

was at the time .fixed in re~ation to sterling, was devalued IIJ.~% along with / 

sterling. This had the imtnediate eifect of raising the priees of the major/ 
1 

1 
portion of Jamaiea' s imports, which come from the U. S. These increases 

triuered general inflation, increases in mnTPy incornes and a general rise in 

imports. . Exports, on the other hand, did no t reeei ve mueh stimulus exeept 

for tourism, where a significant -increase in the number of arr~vals was recorded 

i The flQating: of the pound in 1971 affcctcd the us-,i?mil~ca exchang~ rate] but 
trade-we;l.ghte<I exehange rate cont lOue d, ta lluctu,ttc wlthln narrow l1mlts ~See 
Chapter Seven). 

'1 

the 
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in 1968. The overall deficit therefore worsened considerab1y between 1967 

and 1968, almost doubling to reach J$2S.2 million. 
~~~ . 

l "" '--.\,,::- • The i~3 devaluations, whi~h took place in Janua'ry of that year, were 

" ~ -a response to a badly deteriora'ting balanc.e of payments situation in 1972. 

'_ The 197:2 defici t of $40.6 million ~ the highes t on rècord, ahsorbed about 

one-quarter of the country's international reserves, There were two devalua-

tions witOin weeks of' each other in January, for a total depreciation of 

l~% ag~inst the pound ~r~ing. At the'~ame till\e, the rate was fixed to the 

U.S. dollar. Restrictio~ on trade and other foreign exchange transactions 

followed the devaluation, but, by the end of the year foreign, reserve data 

indicated thé measures had failed to secure more than a temporary improvement 

in the balance of payments. 

Developmen1s in the balance of payments confirm the. leading l'ole of , 
mining, tourism and manufacturing in the Jamaican economy., Ad~i ~tedly, new 

foreign exchange ea~nings in these industries have not ·provided enough foreign 

exchange to meet the growing import bill, 'l.eaying a large and rapid1y growing 
, 

deficit on current account. However, substantial capital inflows to provide 

... 
new capaci ty in' these industries have largely financed the current account gap, 

so that the only years for wh~ch an overall deficit was recorded were 1964, 

1965, 1969 and 1972. 

The Development of the Financial Sector 

The,Jamaican financial sector is dominated by the commercial banks whieh 

command 46% of the assets of aIl financial institutions. l The other la~ge 

financial in~titutions are the Bank of Jamaica (the Central Bank), the insurance 
"i 

11971 data f see Bank of Jamaica~ iamaica: General Economie and Financial Situation 
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compani~s, building societies, the Governrnent Sa,vings Bank, credit unions, 

and a number of newer private and quasi-gowernment institutions, including 

merchant banks, the Jamaica Developmen~ Bank and Trust Companies. 

With one exception,·the commercial banks were established as branches 
, , , 

of large overseas banks. The oldest and largest is the British Barc]arS Bank; 
1 

it was followed by a number of Canadian banks, and. most recently, bY'1 sorne 
, 

large Ame~ican banks'. The range and geographical cov~rage of banking"services 

has increased .rapidly 'since 1960, and commercial! bank assets hav~ grown a:,~ 

\ \ 
an average annual rate of 15%. In 1,970 the govemment of Jamaica introÀuo\ed ,Il , , \ , 

a ;Jamaicanisation' policy ~hich was directed to encouraging Iocai parti~l 

pation in the financial sector (among others). As ares ul t of thi~ poli c~. 
several banks have incorporated in Jamaica and offered shares on the local \ 

. market. Jamaicanisation has, however, caused li ttle change in the banks' " 

operations. AlI banks are operated as part of the global network of their 

parent institutiqns. This means, in particular, that foreign credit and 

deposit facilities are always available. 

'The conunercial banks in Jamaica hav~ a crucial role to play in \be 
\ 

country' s development because of their size and because they have been remark-\ 

ably. sU'Ccessful ~tract~ng fina~c~al ~es,ources-' from the publicl . A prol:;)~em 
arises in directing t~e'finanCial resources towards long-term uses. The 

commercial banks themselves operate in the British tradition in the short end , 

of the credit market, and there is not a range of intermediate institutions 

t~rough which funds might be redirected to longer-term W8es. It i8 diff~cult 

for the monetary authorities to re-orient êommercial banks' operations, b'cause 

:)'.$ 

lSee Nugent Miller, Commercial Banking in JaIMica ISEK (mimeà.) 1971. Time 
and savings deposi ts 'grew at 2 to 3 tiilles the rate of growth of GDF between • 1961 and 1969. 
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most mark~ontro1 mechanisms are diffloult to apply, while non'-market. , 

contro1s raise administrative problems. ,The difficulties with market' contraIs 

stem (éil) from. the und~development of the securities market, in particular. 
f. 

the Ümited amount and/ranse 'of short-tenn securities; and (h) from the fact 

that ~he loèa1 banks have ready access to resources from th~ir Head Offtces. l 

, The Bank of Jamaica ha~ faced considerable diffi cu lt Y in predit control and 

control of the money supply because of these insti tutional features 'of the 

economy. 

The Bank of Jamaica 
, 
The·Bank of Ja~ica is second in importance ta the commercial banks 

/ if)' "'" 

in terms or its total ~ssets. It is about one-third the size of the commercial 
, . 

banking sector. n,é Bank has been in operation since 1961, functioning as the 
/ 

. govemment '5 baI)'ker and having the responsibility of regulating the fin an cial 

sec~r. / 
/ 

~~e Bank began its operations very cautiously, lending ta govemment 
1 

mainl~/on a short-term basls, and using Centr?l ~~ Rate changes as the only: 

instrument of financial control: The local Bank/Rate was altered in response 

to changes in the London Bank Rate, with the inten,tion of discouraging the 

outflows of funds from Jamaica ta. London. The Sank of Jama:ica was at that 

time unwilling to apply exchange controls on Ster~ing transactions, so i t was 

felt that loc~l ~nterest rates sho~ld be manipulated in such a way as to make 

the retums on local financial ivestments competitive. Surprisingly, the- , 

Bank has not produce~· data ·fug~st that i ts BonI<;. Rate policy had aoy 

noticeable effect on the ;rttereswrate structure of commercial banks and otber 

finanriial inst itutions. In the absence of suah react'ion, Bank Rate policy' 

l Though this has been the case until 1963, the recent world-wide econom.ic 

uncertainties may force Jamaican branch banks to operate autonomously • 

- , 
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1 . 

could not have been effective. 

The repercussions of the devaluation of the British pound in 1967 led 

to a more active policy of financial manag~ment by the Bank of Jamaica, and 

subsequent payrnents and exchange difficult~es have occas~oned a,range of 

policy measures. 1 The rneasures which the Bank p.resently employs to' regulate 

the financial system include (a) the control of a11 foreign exchange tr'ans-

actions, (b) manipulating comrner'cial bank liquidi ty ratios, (c) imposing 
~ 

selective credit cotltrols and (d) creating special depesit facilities ta 

absorb eXCess liquidity in the commercial banldng secter: 

Non-Bank tinanci~l Institutions 

One weakness of the Bank of Jamaica's operation is the inadequate con-

trols over non-bank financi,1 institutions. Insurance .companies are, the most 

important non-banks~ ranking third (after the cçmmercial banks and Bank of . <';1' . 
Jamaica) in terms of assets. The premiums paid to life insurance companies • 
i'n particular are an important source of personal saving. Other Institutions' 

which play a large ro1e in mobi,lising savings ax;e the Building Societies, the 

National Insurance Fund, pri vate pension fl,lnds and the Government Savings .. 
Bank. l 

" 

The Mone~ Supp1y 
" 

The year 1968 marked a s~gn!ficant upturn in the rate of expansion of 

the rnoney supply. The accelerated increase was maintained through 197~, but 

it slackened in 1972. The money supply increase resulted from the spectacular 

increase in commercial bank credit to the private sector, which rose ~OO% 

between 1966 and 1972 .2 Credit to government a1so showed mal'ked increase, 

, , 

} . 

1 There ls no reliable data on the extent to which such savings are z:-etained do estically 
21n fact, the rate of increase in credit was conside-rably in e>tcèss of the increase 
in money supply (currency and ,.demand depos! ts) and rather more than ·the increment' 
in total monetary liabilities. 

Li 
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, thbugh the rate of expansion was less rapid, and there were two years, 1967 

and 1969, in which govemment credit contracted. Government credit amounted ta only 
"-... '. 

one-quarter at most of the ou~standing private sector credit at any time. 50 

small contractions had no noticeable effect on the money ~upply~ The credit 

expansion was fue1ed largely by a· remarkable increase in fixed depositsr
• 

which also rose 300% (from a rather smâller base) between 1966 and 1972. Thè-- '- ---­

foreign Isse.ts of the banking system rose rapid1y as weIl, but here the 

pattern was more uneven, with falls of 12% and '34% in 1969 and 1972. The 

fall in foreign assets in the latt;er year was evidently a major cause of the 

,slow-down in monetary expansion in that year; the earlier and 1ess dramatic 

fall had no no~ce~le effect on the mone~ supply-. 

Short-term Stabilisation Policies 

Durin'g the period of the Bank of Jamaica' s operation. there have. been 

three major shortrun crises 'to which the monetary and fiscal. authori des have 

had ta addresS themse1ves. i~e fir~t was the 1967 e~cl!ange rate' dil~mma. 
whicR arose out of the U.K. decision to devalue the pound sterling, to which 

th~ Jamaican monetary poit (in 1967, the Jamaican pound, now the Jamaican 

dollar) was at the time linked. The second problem arase with the phenomenal 

inc~ease in credit, which contributed ta the rapld increase in imports fram 

1967 onwards. The third prablem came ta a head in 1972 with a dramatic 10ss 

of foreign exchange reserves, beginning in May of that year. 

, Immediately after the 1967 British devaluation, the J~maican govern-

ment was 'faced with,the prospect of massive speculation against. the currency, 

'-
in the expectation that the Jamaican pound would also have been deva1ued. 

For the first time, the Bank of Jamaica imposed gene~al exchange controls and 

suspended dea11ngs in foreign currency. 
1.. 

These measures were àdopted only 

tempoNrily, and con trols were removed once the decision was taken ta devalue 

~ 1 l'Î 

\ 
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'" 

the Jamaican pound. As a consequence of the jamai~{ dev~-\rtion s thlll 
authorities were faced with 'a, severe price rise. The Bank of J'amaiea, in 

i t's Annual Report for 1967, recot'ded overal1 priee inc.reases in excess of 

thè 14.7% devaluation s witth priees of items from other devâluing sources 

,.(e.g. U.K.) rising as well as priees of imports from non-devaluing 'sources. 

No systematic analysis of eornmerci~l ban)dng behaviour in the 1968-69-. -
has been done ta de,termine the causes of the extraordinary credit 

°ncrease which began at this time, but c6~tributory factors may have been , , 

th-; resurgence of acti vi ty in manufacturing, rnining and construction, fueled 

by high levels of capital inflow; and the priee inflation whieh led to increased 

mon~y incornes as wages reacted, to exp-ectations of continuing ~ice ris'e. 

Tm Bank of Jamaica reacted t,o the credit expansion oray after considerable 

delay~ i$~uing ... in October 1969 a directive i~osing selective credit contrbls. 
( 
\ 

,Domestic credit continued to rise quickly in spi te of tbe contraIs, though 
" 

the 1969 pace was not maintained .. In May 1972 the commercial banks' required. 

liquidi ty rati,os were increased by 2~ percentage points to 17!%, but the banks ~ , 
" 

continued to ho1d exçess liquidi ty despi te the" 'h1gber requirement. The credi ii 

restriction does, not seem to have ha~ the 'de'ir.;d effect, b~t the 10ss of 
t • ,-.;Iv' /)\ 

foreign exchange reserves which occurred in 1969 was reversed by capi 1;a1 inflows 

beginning in 1970, ~nd the authorities were content to to1erate the credit 
-: 

expansion so long as reserves were not'threatened. Priees continued to rise 

at about 10 percentage poi~ts a, yeaI' despi te cq,ni\nUing èontrols on selected 

i t~rtIs. 
1 

A more stringent reg~me of cr~dit, exehange. trade and priee'contrals 

was instituted in 1972. The measures were again triggered by a faU in fo~ign 

reserves. The mining and construction aetivities which had led ta massive . , 

inflO'ifS of 10ng-tenn capitai in 1970 and 1971 came to an en~, the uncertain~ 
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c \ 

of the international monetary situation led to stockpiHng of imports and 

early paymimt, and the generai election in March 1972 led to a pause in domes tic 

acti'vi ty. T~ authorities re~ted by imposing import bans and quotas, .. 
~ightening exchaJ]ge controls, r"inposing widerdprice çontro1s and issuing 

government initiative to stimu1ate production. The effects of these measures 

are not y:t fu).1y apparent. "'!' 
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Table 2- 3. '" 

. Goods and Services 

Merchandise 

Exports (f.o.b.) 
I:t:::ports (:f. o.b. ) 

Services 

Foreign Trave1 
Investment Income 
O:ther Services 

Transfer Payments 

Private 
Official 

CURRD;T ACCOUNT .., . 
Net Ca"Oltal Movements 

Official 
Private 
Unidentified 

SURPLUS/DEFICIT (-) ~ 

Change in ~eserves (increase)-

GoverrJ:!lent 
Bank of Jamaica 
Commercial Banks 
\ 

1964 

-44.2 

-?5.8 

156.2 
182.0 

-18.4 

22.8 
-28.8 
-12.4 

IJ·o 

-31.2 

!W. 
8.2 
3.2 
3.5 

-16.1 

lb.l 

0.7 
-4.0 
19.4 

~ 
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Jamaica: Balance or Payments 

1965 1966 1967 

-34.0 -40.5 :"60.6 

-27.2 -5.7 -18.0 
-

154.8 191.5 199.2 
i82.0 203.2 217.2~ 

-6.8 -34.8 -42.6 

37.8 . '48.0 _ 49.2 
-30.6 -64.8 -67.2 
-14.0 -18.0 -24.6 . 
~ 10.4 10.0 

..., 

-21.8 -30.1 -50.6 

11.8 46.7 64.9 

6.0 5.3 3.0 
10.2 46.2 80.2 
-4.4 

f 
-18.s 

-10.0 ~6 14.3 

12.& - 6.6 -14.3 
. 

1.8 8.4 -1.8 
-0.2 -15.4 -1.5 
8.4 -9.6 -5.0 

'~ 7..~ • .,.. _ '-,\ ~. l ~:!,,' "'~JL 
'-. -

- 1 ~ 

,/ 

-, 

1968 1969 1970 1971 1972 

-96.4 -114.9 -145.4 ~160.4 -179.9 
-

-61.7 -74.4 -~ 1-1°2. 0 -121..0 
--

209.2 ~43.2 285.1 . 286.1 302.4 
276.9 317.6 374.3 395.1 423.4 

-28.7 -1~0. 5 -56.2 -51.4 -5§.9 

62.S 65,.4 66.~7 77.2, 91.4 
-61.0 - -72.5 -81.8 "!00-85.1 -100&4-

.\ 
'~ 

-30.5 -33.5 -41.1 -42.9 -ù9.9 
~ 

10.2 11.2 18.2 17.3 22.3 .. 
14.1 - 21.8 21.8 21.7 
-2.8 -3.6 . -4.5 -5.4 4-

-86.2 -103.0 -127.2 f-143.1 -157.6 

114.4 21.7 . 13!2·2 114.-8 102.3-

10.3 10.3 . -1 .. 2 
, 

4.0 18.6 
107.6 88.2 135.3 156.2 98.'" 
-3.5 -6.8 5.4 14.6 .7.7 

28.2 -ll.:..1. 12..:..L .ll..:.l. -uP·3 ~ (~ 

-28.2 1bl. -12.3 -.&.1. '.tH. 3 
.,\ 

~ .. . 
- 0.3- 3.1 0.4 1.9 

-32.8 1.8 - 9.2 -17 .2 21-9 
:: 4.6 9.2 - -14.8 . 24.5 

l' 
----

"'" • J 
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\\ Table 2- 4. Jamafc~: Monetary Survey 
,.. 

..... 
Item 1960 1961 1962 1963 1964 1965 1966 1967 1968 

~ 

Foreign Assets 45.9 34.6 45.0 72.8 57.-6 46.4 63.4 63.4 87.9 
. 

Domes tic Credi 1; 47.2 64.4 76.2 68.0 99.0 122.4' 132.2 164.4 202.4 

Claims on 
Government , 

(net) -31.4 -22.4 -6.6 -8.6 -5.8 -4.6 -2.8 18.2 28.4 
-

Claims on 
. 

Private Sector 78.6 87.0 82.8 76.6 104.4 127.0 135.0 146.2 19.5' -

Money. 52.2 4'1.8 61.0 60.2 66.6 63.6 71.0 75.2 95.0 
, .. 

Quasi-money . 49.4 56.4 ·65.4 ·82.6 92.6 104.4 122.0 ,136.8- 176.3 

Other items' -8.B -S.2 -5.2 -2.0 -2.6 O.B 2.6 15.7' 15.9/ 
f 

" 

~ 

Source; IMF, International Financial Statistics 
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1969 1970- 1971 

76.': 94.4 130.6 

264.8 316.0 381.9 

" ~ 

19.5 36.5- 56.0 

" 

245.3 279.5 325.9 

110.8 126.5 159.1. 

rHa.6 252.5 310.6 

~ 16.9 31.5 42.3 

o./f" 

1972 1973 
~ 

86.5 71.3 ' 

514.3 605.0 

98.2 100.1 

416.1 504.9 

~2.,2 207.5 

355.8 394.7 

72.9 74.1 
. , 
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Jamaica: Governrnent iina~e --. -. 
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Table 2- 5. 

Item 1961 1962 1963 1964- 1965 1966 1967 1968 

- , 
Surplus ('i") or . 
Deficit (-) -10.8 -12.9 -11.7 -15.1 -15.1 -18.6 -23.3 -3~ 

Revenue 72.6 80.1 82:9 95.9 112.4 '116.6 124.9 143.2 

Expenditure 8~.4 ... ··93.0 94.5 111.0 127.9 135.2 148.2 1.73.3 

Financing 10.8 12.9 11.7 15.1 15.5 18.6 23.3 30.1 ..,. 
Net ~ 
Borrowing 6.9 13.5 13.4 14 • .8 9.1 15.4 19.6 35.0 

Use of cash 
:: , 

balances 3.9 -0.4 11. 7 0.3 6.6 3.2 3.1 -4.9 

National Deht n.a 45.0 . 56.2 63.2 72.4 83.3 101.2 122.2 
-

~-------. ~ --:-------
\ 
~urce: l~. International Financial ~tatist1~ 
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1969 

-20.5 

170.5 

191.0 

20.5 . 
4.0' 

-0.7 . 

136.4-

... 

........ 

'-
./ " 

_~ _____ ~ ______ ---~-.,.----~ ,.----~--l"'"'t"-_ 

1970 1971 1972 

-31.7 -:47.8 -59.4 

211+.6 239.3 274.1 

236.3 287.1 333.5 
-

31. 7 411.8 59.4 

27.6 36.9 58.8 

4.1 10.9 0.6 

172.1 210.3 256.8 

.. 

-

-
1973 

-90.5 

326.4 

4-16.9 

90.5 

'" .72.5 

18.1 

~08.4 

-.. 

01, -. 
~ 

~~ ... ",.. 

-' ~ 
,~.; ~ 

-..!::Mi 

'~~I~ 
",'i'»'",~ 

'~~~;I 
,;-,~ 

~ 
.\ , 

4: 
,-'.:::"";}-
J.~_~~ 

.. · .... ;f 

't.f: f' ~ _ .... 

• 
~ 
~. .. 

-~-\----_. -~-~~ ... ~ ,._ .... ,,-... ,,!:-"' ..... "1" .,.....,....-.,..--

_ ..... _._._~~~-..... __ ... ...,. __ ._ ~~- .. ---e--~-- -, 
.. ,' ........... "8,.01111'1 r. '1I~1i t'li, *' • .,; nrtÙ* 1. 1". \ .'..-:..".,,, ... .......,,,.~""~.~"'- --~ 



r r 

/ 

. 
-1 

;-

• 

\ 

V 
/ 

/ 

/ 

1 
1 
1 

f 
i 
, 

.' 

CHÀPTER 3 

A Critical Survey of the Literature 

... 

.. 



r 

1 
t 
• i 

, ' 

, 
( 

l 

\ 57 

The theory of international liquidity May be divided for 
. 

convenience into two areas, along the 1ines suggested by John 

Williamson in a recent Burvey of the literaturel • The first area 

is conce~ed with the world's liquidity requirement, usually 

con6idere~ ~e derived from th~requirements of the countries which 

" \ participate in the international payments system. 'l'he second area 

has ta do wi th the creati. of addi tional liquidity .and the problems 

of hO~ much, in what form, distribution betwee~ countries, rates of 

2 'return on international reserve assets, and so on.. This essay deals 

with a tapie in the first of these areas. We are concerned only with 

the reserve requirement of a single country; we do not attempt to 
.. 

treat the issues raised in aggregating OVér a11 countries to determine 

world requirements. Moreover, our focus ia specifically on the 

theory as it applies ta developing countries. Our model has generic 

'links with Many recent suggestions for determining reserve requirements, 

and 80 the present chapter will be devoted to a review of these 

. contributions. 

Our task ia'made easier by the existence of four'previous reviews 
t 

~ 

of the Il li,terature 1n this field. Besides Williamson' s essay \ the Most 

recent and comprehensive) there have been reviews by ~lower and Lipsey 
., ~ 

• ,t } 

lJ.Williamson, 'International Liquidity: A Survey', ~conomic Journ,r, 
Sept. 1973. ~ 

2 
Williamson r.Gfer,S to the two areae as respectively the upo~1tive" 
and "JJfrmative" aspects of the theory. We ~ve avoided this l.J.sage 
because we wish ta emplOY the tf:'rm "normati ve u " ~n a sl1ghtly differen t 
context., , ( ~ 

\ 

\ 

1 
, 
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l 
~1968), Niehans (1970) and ürubel \1971), We caver much the same 

ground as th~sé earlier re'viewers and we will inevftab1y make a 
1 

number of 'points wh1ch are familiar. _However, when the eXist1ng 

literature 1s viewed from the standpoint-of our own modeL some ~w 
2 

insights can be developedj on a number of aspects which are of 

interest we prov1cle a more explicit treatment and more attention 1s 

paid ta the problems of developing countries. 

Contributions to the literature will be assessed under two 

head's wbich correspond to a rough di vision of our model. These are 

the explanation and/or prediction of reserve movements: -and 

the alternative balance of payments adjustment measures and 

,their costs. Many of thé articles and essays to be reviewed fall into 

the f;1rst éategory; the remainder combine bath aspects into a more 

or-~ess complete model of reserve determination for a Single country. 

Following the review of madel-building, attention~ given to the 

~ ~guments of those who contend that the attempt tJl(peCifY a theory 

of reserve determinat10n 1s not a meaningful exer.cis~. We then deal 

with the conclusions which have emerged from the dis~ussion to date 

and a number of cOQceptual, theoretical and meàsurement problems 

which remain to be resolved. The chapter concludes w1th a re-

examination of the theory of internat'ional reserves fro,m the viewpoint 

of developing countries. ~ , 
l R.W.Clower and R.G.Lipsey 'The Present state ~! InternationaJ 
Llquldi ty Theory', American'QEconomic Review, May 1968; J • Nie hans 'in 
IMF; International Liquidity: Needs and Availability, Washington, 
1970j H.G.Grube1, 'The Demand for Inter.nat.iona1 Reserves: A Crit1cÈü 
Review of the Literature " Journll of Economi'C--Literature, Dec. 1971. 

2 For example, the comb1natio~ of systemat1c and stochastic elements 
in the' determination of reserve variation (dee below) • 

• 
1 'J< .J,. 
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Tpe earlier attempts to explain the behaviour of foreign 
T' 

exchange reserves over time tried to establish an exact telationship 
" ' 

between reserve leveis and sorne index of foreign tTansactions. The 

~ index most frequentIy employed was the level of importa. Thus, the 

earliest empirical investigations sought to determine reserve leveis 

'as a function of worid levels of importation. ~he view that reserve 
};.. 

ri­

adequacy isirelated'in some ùeterminate fashion to the le~el of 

imports still retains currency with some central bankers and with 
- . 

. . l 
officiaIs of international financial institutions, but its theoretical 

justification is open to very serious question. 

In the tiret place, the monetary authorities in trading nations 

do not in fact use foreign exchange reserves to service day-to-day 

'. transactions. The reserve is r'ather in -~he nature of an inventory 
\, / ~ ." 

h~d as a precaution against unusual'éventualities' which adversely 

a,ff~ the foreign transactions pattern ... Thus there is. no reason 

t~ exp~t a linear relationship between reserves and the ,,:?lume of' 

transact~ons in any time periode However, this factor does not i~?ly 
\ 

that no re\ationshiP of any sort existsj as we shall see short1y, the' 
\ 

argument of\this paragraph is compatible with a 'square-root law' of 
\ 

the relationship of reserves to transactions. 

". ln a moment we will return to the 'square-root law of reser~es', 

~ut first we must ask whether the value of imports is a.reliable measure 

o-f the level of transactions. It May be that reserves ai'e related to 
~. . ~ 

/' 
/ 

.J-

l 'see, for example, IMF, {nternational Liquidity: Needs and 
Ava11ability, p. 471. 
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tra~sact10ns, but unless there is a direct, measurable link betwee~ 

imports and the level of ~ransactions, the emptrica1 studies which 

have used the import measure are on shaky ground. 

\ 

The rirst problem 1s that transactions consiet both ~f receipts ' 

and payments~ Is the le.el of reserves related "to the total transactions 

(receipts plus payments) or to net transactions (the difference between 

the~)7 To,relate reserves to payments alone would in either case 

appear to be a questionable procedure, and to use only a subsection 

of total payments (i.e. visible imports), as sorne writers have done, 

is indefensible on these grounds. There have, in fact, been some 

attempts to make a suitable mOdification. l 

A further problem lies in the definition of 'imports'. Mainly 

for practical reasons, only the current account is normally'included, 
, 

and in sorne cases, only visible items. We have dealt at sorne length 

with this prOblèm in Chapter One, where we argued that the transactions 

against which a country's contingency reserve was held included capital, 

as weIl as current account transactions. \ " 
" 

If we are\to consider the payments tr~sactions. only, and 

. ~uppo6ing we can successfully incorpora t~ the capital acta nt, thet;.é'" 
. ,/ . -' 

is still a question as ta whether 'imports' so defined w uld m~asure 

the volume of transactions, the composition of the import basket, or 

~riceB~ Hore specifically, an 1ncrease 1n impo!' ta rpay reE;l,ul t from 

any of the following~an increase in the volume of transaCtions, an 
r 

1ncreas~ i~ the average aize of each transaction, an 1ncrease in the 

ratio of large transactions to small transactions, and/or an increase 
( 

(1 

1- See, for example, Ragnar Nurkse, lnternatlonal'Currency Experience, 
League ot Nations, Geneva, 1944. 

.... 
• 
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in the priee per unit of some or aIl transactions. )phese dfstinctions 
; 

are important because, as we shall discover shortly, dirferent 

conclusions can be obtained using different assumptions about the 

cause of the increase. 

In Chapter One of this study we advanced the argument. that, 

since reserves are intended to meet unusual variation~ in net foreign 
• 

payments, the appropriate index of reserve adequacy is not the level 

of importà but the degree of variation in external transactions. 

Recognition of this factor led to the seareh for sorne meaningful index 

of payments variatIon; among those which have been tried are the 
, 

• 
(efficients of variation .of exports t,and ~~ re;.erves, ,the standard 

deviation of reserves and deviations from trend adjusted reserves 

series. In some cases the investigators proceeded on strictly empirrcal 

grounds, without any explicit theorising on the nature df the 

fu~tionrrelat:LonshiP between reserves and transactions variability. 

Howele~,,'/ Many studies have started tram the notion of a link between 

reserves and payments uariation to develop a consistent theory of 
\ 

reserve optimisation. 

'l'he search for an explicit rela tionship between reserves ana 

p~yment s variabili t,Y fay· be regarded as the take~off point for Most 

1 

the dev'elopment of models 
~ 

of, reeent theorising. It has led to which, 

having specified the way in whieh payments var~, then derive the 

" degree of seeuri tyl offered by any level o~ reserves. 'l'he thre~ 
~ 

1 .J 
Following Olivera \l2f.,C1t., 1969) we reter to this ~robability aa 

th~ coefficient of securityj it 1a the probabil1ty that reserves will 
exceed a stipulated minimum amount \~eater than or equal to zero) after 

~ we have taken account of t~e expecte~ demand for reserves and their 
variabil1 ty., / j , 

" 

/ , 
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etudies of this type which we-will review are to be fpund in tic les 
'1 by Streissler, Olivera and Archibald and Richmond. 1 The first two 

merely assume various kinds of distribution function for the 

var~ation ~f net foreign transactions (equal to reser~sj see our 

def~nitions in Chapter One); Archibald and Richmond go 'Turther and 

perform empirical tests of their,hypothes s about the nature of 
2 . 

reserve variation. Kenen and Yudin, in an earlil paper, tested a 
, 1 \ • 

pifferent hypothesis about reserve variation, an their analysis will 

,'be included in OUl) ~eview for 1>urposes lOt: comparison. Fo l,lowing upon 
i _______ - 1 

_____ ~------ -rh;~e (in logic,al ra ther than chronological order) are the studies 
/ 

1 
which use m~ls of 

COnj~n±io~With the 
1 

1 

cost minimisation or utility maximisation in 

coefficient of security to de termine ~n optimum 

or desi~d level of reserves. 
1 

/Streissler and Olivera both have the same approach to the 
/ 

qu~tion~ They assume a fixeq coefficient ot security and a variety 
1 .... 

~.altornative hypothetical distribution functions for reserve.; then 

r- / ::ey j.nvest1gate the relationsh1p beheen ro.erve levels and trans.letions. 

1 The basic thes1s un~erlying the specification of reserve variations 

/ 
/ 

. , 
is that there 1s a non-deterministic element 1n the pattern of 

l 

/ fluctuations over time in the balance,of payments (and hençe of reservee). .. 
/ 

o 

1 E.Streissler, 'A Stochastic Model of International Reserve Requirements 
During Growt~ of World Trade', Zeitschrift fur Nationalok6nomie, Dec. 

(~ 1969; J.H.G.O~vera, lA Note on the'Optimal Growth Rate of lriternational 
\ Reserves', Journal of Politïca1 Economy, Mar. 1969; Ol1verii, 'The 
) S~-Root LaN of Precautionary Reserves', Journal' bf ~olitical Economy, 

Sept/Oct. 1971; and G.e.Archibald and J.Richmond, 'On the Theory of~ '. 
Foreign Exchange Reserve Requirements'" Heview of Economic,Studies, 
Apr. 1971. '_ Il . . .. 

~ , 

~ P.B.Kenèn and E.Yudin, ~he Demand for International Reserves', 
'-'Revie. of Economies and S!at1st:l.cs, Aug. 1965 •. 

.. 
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~ 

It does not matter whether the balance Of payments 16 in fundamental 
) 

. equilibrium or not; in elther case, there will be 'fluctuations 

around the mean value, fluctuations which are the result of purely 

.' random variation. Reserve movements are iherefore made to depend 0* 
a random variable which has one of a number of distribution functions. '. "-Olivera specifies the distribution lunction of net foreign 

1 

transactions ~n~y. Streiss~er makes separate specifications for 

payme~~s antf"~~ceipts, and in one, case, ~eparate functiJns for the 
'1' 

l ';, 
~olume of tr~sactions and for the average size of transaction as 

weIl. Sincé ~o effb~ is made to de termine the actual rela~iQnship 
'<l~ r ~, 

'which obtains in any country, a number of alternative functions are 
1 ... ';f . , 

tried. Included are the random walk, the normal, distribution, th,e 

~ exponential distribution, the POisson, and a distribution functio)n 

der1ved from a simple Markov chain. 

l We will use Ulivera' s analysis to illustrate this approlilch,. 

The coefficient of security {~) is defined by 

3-1. X = ~ U<) Z} where Z: net demand for reserves and R: probabili ty 

(tha~ 'is, rx, 1s the f1xed probabili ty that reserves will always exceed 

net demand for fdre'ign exchangeJ. If Z (',/ N (E( Z), 0'), then H' 
!\>' 

follows from the definitioPl of' the normal distribution that 
, , . 

3-2. or: = ~ [R - ,~( lJ, cr} , F: functipnal not~tio~ -

R - E (Z) = (J' F-l (oc:) , F-1: inverse of the function 

denoted by F. 
fi 

l The analysis 1s tak~n from the second of the two papors by 011vera 
mentioned in the footnote on the prev10uB page • 

.. 



r 

'l, 

( 

'--

t 

'. 

3-3', 

and R,- E( Z) 
ï 

" . 

_. 
which estab1ishes that 11 i6 proportion~:l to the squ!;U'e root of 

1 
the nurnper of transactions • 

Olivera a1so demonstrates how the optimum reserve level may 

be derived. The method 1a of interest beca~6e we have adopted 
r 

the de terminine equa tion as the cost equat1.on (4-1) of our model • 
• 

We quote from Olivera (paee 1103): 
" , 

'Let h denote the holding cast of reservesi P 
the p,ena~ ty cost, whlch 15 ~he cast of failure 
to satlsfy net demandj Q the denslty func.tion 
of net demande The holdinG cos't will be taken 
as a func tion of the reserve on hand at the end 
Gr the period. We d1sree;ard "trânsactioI;ls" or 
"transfer" costs. The expected' total cost ls 

, tO ' 

~5R) = IR h(R - z) ~(Z)dZ + ~ p(Z-R) ~{Z)dZ" 
This 1s the equation" we have adopted, simply chaneine the symbols 

~ " 
in accqrdance with the convention w~ use throughout the study. 

Differentiatine wfth respect to R 'yields the 
2 

for any strictly convex, !unct~on.~--' 

op~~m reserve 
\ 
'\ 

1 There appears to be anlerror on ~jlt::e 1;101 of OUveraia paper, 
where equatio~ {4), rcads (TI-: S[E(D~i Pre6~mab]y it sho~ld read 

()= S [V(D)):! where V represents variance and E represcnts 
expected value. 

1 

2 t ~ 
~he equat~on appearo in an appendix to Olivera's grticle. No attempt 

w.e made to' enlargc on ~he nature of the cost tunctlons and the 
l 

probab111ty d1strlbut~on" 0f,..-Z, 'nor was fi solution derived for the 
optimal level of reserves. -Olivera' s treatmen t was, essentially 
6rie! and abstract.,' ~ 

': 1 
~ i~ 

\ 

\ '- . 
, ·r 

s _ %AI .mw:!, :zai~f 

" 



f 

.. 

" 

, , 

n 

, ' 

1 

\ 

! 
1 , 

, 

65 

streissler and Oli vera both prove tha t reserves are not a 

simple linear function of the level of transactions. In addition, 

they stress the distinction we ,made earlier between the number, 

size, structure and price Qi unit transactiQns. Surprisingly, 

however, the results arrived at are somewhat 'diff~rent. Olivera 
). , l' 

·concludes that in the casr where the aggreeate of tranShctions 

1ncreases as a result of }increases in the number of transactions, 

only (with size, stru~ture and pricè;!onstant), tl1e increase in - ' reserves is proportional to the square,root or the incresse i.~ 
J .' \' " l 

transactions, with a fixed coefficient of security. Dealing with ... , , 

the same case, Streissler 8.I"gues tha t there wil,l be. no change 
li 

.. Whatever in' the corl;éspond~ reserve leve!-. ',It ~ppears that the 

different conclus.ions arise from the fact .tha~ Dlivera assumes the ...... .... 
expec_tad value or reserves to be zero, whil~ Streissler doea note 

\ 
Olivera's results ~e therefore val~d only for what he calls the, 

'precautionary reserve', and this is in fac tf the main thesis o'r his 

argum~. \ strei~sler's results challene;e 01iver~'s \Subsidiary) 
. ( . 

contention that, for 'non-precautiOTlary '. and 'Precaj1tionary demand 
• ,. , \.! 

together, the elasticity of reserves with ~pect to transactions 
.. 

lies between unit y and one-hall (i.e. re6er;vr~ are.p~o~OI:tional' to ,--
>" ( 

some variable W, where W lies between the total value of transactions 

r and the square root of that 

, ,.) 
"(alue). ;;trei:ssler' s" eonclus1on seems ' l 

stre1~~~·ér also are;ues t~at if the aver~~~ to be valid for thls c.,ase. 

~alu~ of transactions increaàwB, (bec,usé of infl~t1on, concentrat~on 
'.' ~ . '. 

of firme or conientratic:m of .paym~n·tG l'fi a c:;i ven fir:.lI) th~n re6e~.yes 

lIIust riso" in order to' ma1nta1n the existinc coltficient of secur1ty. 

• 
, 

----~--------~.-:~-'L~-------t h~ i~ 
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or 
The in~rea6e in reserves ,would be 'mostly in pro~ortion to the 

increase in the aver'aee value of transactions, but, in certain 

- l cases' it would be les~. .. 
These studies are of interest, 'not so much becaus~ of their 

r'esùl ts as because \ tlle deve;topmcnt of stoch,astic exp1àna ~it>n~ 0 f (_ 

reserve m~emen-ts ls one of the keys to the further devel.opm'Emt· of , 
international reserve theory. Both studies make signlficant 

1 
j -. 1 -' /' 

theoretical cQntributions in this aiea by establishing the properties 
~ 

of certain distribution functions as applied to reserve varYation 

How~~er, ap~rt from the absence of any àttempt to find out which 
\ 

stochastié description fits the real world, the se studies 6uffered . 
from ~ number of restrictive assumptions. 

~ . The Far ticular 
Of " 

assumption to which we, now.turn our attention 16 the implication . " 

that re&erve variation 16 en'tirely a random phenomenon. 2 'l'he next 
• f li 

two articles to be èonsidered, by Kenen and Yudin and Archibald and 
s' ." . .; 

Richmond, consider reserves a functionOof time as weIl ~s a random 

var~able. ... ,', 

~en~nd Yudin suggested that the typica~ 
., """ 

fluc~uations for any coüfitry could be described by 

of re6erve 
J 

first-' 

order d1fference equation: 
<l • 

3 - 5. ~ R t .4 f lJ R t -1 + E: t' 0 < f < l an d Ct::'" 

where AR: change in reserve6~ (. randon "frlahle. 

, \1 
Streissler, w.,m., p. 370. 

v 

2 • I.t 

l098r:Whore he Th\s a,ssumption wa,s~r xed by 
considera. MarltQv chai, . ' . 

'. 
'\ . 

Olivera (196 

$ -- il il iS b'- , rC' ft r , ",. A. -... ~ ~""y 
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Kenen and Yudin were satisfied wi th the way in which ,the data the y 

used fitted this equation. However, when Archibald and Ri~hmond 

l'epflated the test wi th data from a 1ater' periad they obtained 
1 • 

, unsatisfactory resul ts. The only reason they were able to suer;est 

was ,that struc tural changes had, occurred between the periods covered 
r 

by the two tests. ,Archlibald and RlchmonQ' s tests led them to reject 
, ' 

, , 

-the Kenen-Yudin equatlon in favour of a simple autoregreseive', 
, ,"" 

sche-me. Reserves l R) grew over t1..h1e (t) subjec t to residual 
. , 

variation (u) as follows: ,. 
3-6. ~t = ex. + ~.t + Ut' 

'l'he u , t are not howev~ inde penden t from period 

, aécording to: 

2' 
3~7: '\ Ut =fu t - 1 + ,~t i 111<1 and St",N(O, (1 ). 

\ . The authors obtained go~d resu1ts on tests of this etluation for most 

, " 
" .af th~ countries 'in theit ~amp~thohe;h i~n three cases i t appears 
, . 

. that highèr 'orders o.f difference are required in 3-7 __ An "importan t' 
... ' J _ 

... 
\ qualification ,was the discav-ery that the variance of residuals '-is 

c 1 

not in fact canstan t over time. 

Al though these two studies have' the meri t that they are 

testéWle a~d t'hey in'clude' a variable to tàke 
'l[ -) , ~. " 

influences, they are still very, simphstic. 
" ' 

account ~f systematic 

Ttiere (s 'no attempt •• 

to build a sophisticated madel of t~e syste~ which generates the 

l reserves time series'. An attempt to devise such a model 6eems a 
~ , 
, ) "i 

i 
i 
t 

1 Archi bâ1d and tdchinond,~ ,2L • .s.!.h., p. 246. 

--
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\ 

logical development, and this ia one of the things we have tried to .... 

do in out own model. l 
f:' 

tiaving"obtained the parameters of thBlr equatlon, Kenen.and 

Yudin proceed to use them as ex;planatory vari?-bles, in mul t1ple '; 

, regressions of cross-country reserve data. No rigorous theoretical 
\ 

" ( 

analysis .is providei as foundation for the regression. The 

Archibald-iUc'hmond article devf:llops in~ a (theoret1cally) more 
" , , , 

satisfying manner ta de~i ve the, coefficien t 

'given by th~ prevailing reserve levels in a 

~ 

of security which i6 

number of countries., 1t 

18 in thl,s sense a q~antif1ca~io~ -of one of the theoretical mqdels 

suggested by Olirera and stre18s~er~Howeverf, Archibald and 
• 

R1chmqnd 'were unable to obtain very specifie results from their Modele ... 

.' 

They could only sevpper, and lower bounds to the coefficient of 
." 

aeèurity, and in Most cases the difference between the v~lue~ compute~ 

for the upper and lower limit was 60 great3 that the results· could be 

of li.t tle value to policy makers. Archibald and Richmond themsel ves • 

merE;ly malte tentative cOm.parisona between levels çf security of , 
o 

varlous countries, without baine ~ble to say how adequate any layel 

migh t ,turn ou t to be. 

The studies reviewed so far establish the rerationship between 

thQ level of rcserves and the degree of security the;:,- offe~ once the' 
"', 1 

1 See Chapter Three. , 
2 " It o.pp.ears however to have been developed 1ndependently. 

3 ln three cases. the lim1 ts are zero and unit y , f tha t 1s to say,' 
,anything ~1eht happent. See, Archibald and Richmond, p. 285. 

'j 

," 

, ",' 

.. 

1 



,. 

'r 

~ ....; 

"---~ 
69 

,J.~ 

"-
pararneters of the distribution function for the. re serve series are 

known. This information does not, by i tael f, allow us to spec:t"ry,l an 

optimum Ievo! of re •• rves: To do that we must have some ide. X the 

côsts associated with, and the benefits to be derived from, any level , , 
~ 

_ of reserve holding. Then" by comparine the costs of increasing 

• security with the 'stock-out' costs (that is, the ~osts of running 

out /Jf reserves or of reducing reserv9s' below the . stipu~a ted min,imum), 

we can de termine the desired level, of se.c ur it y and the a,ssocià~ed 

level of r~serves. . . 
The costs af reserves (or the utilitj ~f reserves) depend.on 

• the economic functions of reserves. T,he "easons, for which reserves 

might be held have been a matter of sorne debate in the Iiter~ture. 

There is generaI, agreement that reserves cannot be used in place of 
\ 

) 

, structur'al, readjustment if ~xternal pay~ents are not on a path of 
':00 

long-run equiHbrium', Where there i6 disagreelllen t i6 on which of a 
) . , 

number of short-term disturbancee we should insure against by holding 

res~rve6. 
l ' 

The issue 1s di6cussed elsewhere in this study , and we , 
will return to it later-in the present chapter. HOst of the' studies 

to which we now turn our attention make the assumption that reserves 

" ,are desiened to meet foreign exchanC9 demand gel1erated.,by random 
'of>-

flu~tuations in net foreien r,ecriPts." 

The cost br 'stock-out' depends on .the adjustments which have ta 

be made in economic goals and ecanomic .policy if there i8 no means of 
... 

«finanCine a dartei t in net Coreic;n transactions. 'l'hus, 'part of the 

, 
le! 

1 See Chaptet One. 
,~ 

, . 
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spec fying optimum reserve levels 16 that the 

J 
authorities take ~ccount of alternative balance of payments .. 
adjustment 'mechan1sms an~ their costs. 1 

H.R.Heller was the first ~o provide a i'omp~ete mOdel4-
, " ~ , l 

1ncorporating all the above features. The distribution function 

used was the,~anddm walk,'unde~ the assumption that reserves held 

by the mone-tary au t,hori ties were f'?T precau tionàry pur potes only. 

'Transactions reserves were thought to be held by private financial 

institutions, which were not included in the analysis. The cost 

inèurred by holding reserves is 'th~ifferentia1 between the social 
" , 2 

rat~ of peturn on catpltal and the return (if any) on the reserves • 

This i6 the return sacrlficed by holding reserves instead of 
1 

applyine the funds ta domestic capital formati9n. To arrive at the 

~stock-out' costa HelIer assumes that, in the absence of financing, 

'national incarne must be teduced by an 'amount sufficient to reduce 

the demand, for imports enough to eliminate the deficit. The marginal 

co-s't of, holding r~serves to finance the deficit i6 therefore equal to 
~ , 

r, the difference between yield and social cost on the last unit of 
1-

reserves held •• The- marginal cost of financing i8 m' where rn 1s the 

marB1nàl propensity to importe 'l'he probability of runninr; out of 

reserves in i time periods (1T'i) 16 gi ven by 

î( 1""-\. ) i ::: (0.5) , 

aSGuming equal chances of incTeusinc or decreasinG reserves d~ing 
'~t 

e~ch period.', The 'stoC~:"outl cost 1s we~ed by its probability 

... 
1 

1 H.R.Heller, 10ptima~ International Reservost~ Economie Journal, 
Juno 1966. 

2 Page 300. 
, 
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of occurrence and the ~arginal costs equated to give 

3-8. , -1 = Log r + 10r m 
log(0.5 / 

This e;ives ~i' the coefficient of- 'z:::ecurity wh1ch minimises the 

ovérall costs. If the averag-e size 'of deficit or surplus per , /' - // 

pe,r1od 1s h, we have the/optimum level of reserves (R opt) )'fJ.'§ 
/ \\ 

/ / / \ \ 
~ 6pt = i h = h ~og r + lOG m. ,/ ~, 

/" 1 0 6(0.5) /' . \ \ 

Heller,' 8 ,-<6- t1 cle was ,~ "1mpor tan t bre~~~ ~n ~e th~)' 
/ ' // / \ .\, 

of reserve determination~'even though it/euffevs from 'several 
( /' / \ 

l, \ 
serious defects. The ,more import~ of these have to do with the 

specificafion of r~~~rve ~~~~ and .t~~ simp1ifica~ion o,r thi 
adjustment meché7"lsm. ,Y" latter d7ie,oi 16 shared by most SUb1eque~\t 

articles, a~9'/ thou61(more SOPh~stica~ed s:oChaStiC moyïs havl~ been\ 

used, the {eal we.akness st'ill/~ze/ns that no satisfac)tory explanation 
1/ ( • 

of systematic reserve varirtion, as YE;)t emerged. Because of his 
, /' 

model's defects, He11~~;ran ~o diff~lties. His choice of h, the 

averaGe size of adjus~tnent "fJer period 4s necessarily ar'bi trary, the 

calculated opt!mum levaIs of reserves .appear very conservative, and it 
. l 

. has subsequently been shown thàt the results are extremely sensitive 
, 

to changes in the adjustment policies specified. 

Most studies-sinee HelIer have used different probability 

distributions, b~t th~re. iS.one which derives directly frorn the 

,HelIer article. J.p.Agarwa12 has adapted Heller's cost ~quations 

1 Clowsr and Lipsey, ~.~., p. 591. 

2 J.P.Agarwal, 'Optimal Monetary Reserves for Developine Countries', 
Weltwirtschaft11ches Archiv, ~07(1), 19~1. 
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to conform to important characteristics of developine countries, 

wh11e leav1ng the stochastic specification unchanged. Agarwal argues 
l ' 

t,hat developine ,coun tries are constrained by scarce foreign exchange; 

\ there are domestic resources which remain unemployed because the 
'\. \ 

~ c~rrtry cann~~ afford the foreien inputs needed to compleme~t them. 

\ ' Re5~~es migh't be used to p'rovide sorne of the6e scaree inputs and BO 
'~ , . ,. 
\~ ~ . \ ~e ma ~inal cost of reserves i6 replaced by a measure of the output 

~~h wo~ b~ possible if reserves were so employed. The rationale 

1s \t~" same\as we ourselves ha';'e used, but', un11ke us, Agarwal 
,\ \ ' 

cons1~ere, onl~,the present year's incom~ sacrifice. Agarwal also 
l ' '\, 

mÔdifie\ the cost of adjustmentj assum1ng that the country has a 
~ \ 

re~irne of' fore1gn exchange budget1ng, adjustment measures will affect 

the\availability o~ foreign resoutces essential for incorne generation. 
\ 

Henae the co st of adjustment (wh1ch Agarwal refers ta as the 'reserve 
\ 

bene~t') lS aiso measured as a sacrifice of incorne (again, only 

current income is cons1dered). 

Agarwal's model and our own both set out to achieve\the sarne 

, 

goal: that is, ta provide measures of the costs and benefits of reserves 

1 

which reflect the incarne sacrifices which developine countries ,-
experience because of their critical shortage of foreign.exchànge. 

However, we go about thè tpsk rather d1fferen~ly. 

explanations \f reserve varia tio'n, and, PF~nc1p'allY 
considers oni y ~e year, different 'cost equations. 

1G~littre sim11arity betwee? the modela. 

Vie use different 

because Agarwal 

Conoequently, ther.e 

The next two model,s to be considered, those of P.B.Clark a.nd 

" 

t\ . 
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1 Michaol Kelly , are very similar and May be -taken together. They 

both use Chebychov's inoquality as the basis for their inferences 

about the variation of reseryes. Th'ia i6 a very general probabili ty 

statement which holds irrespective if the distribution function of 

reserve~., and allows Clark and Kelly to establish a relationship 

between the level and variability of reserves for any eiven coefficient 

of security. The,costs of reserves and the co~ts of adjustment are 

me~sured in terms of thE! leve.l of income and the variabili ty of 

incorne, respectively. The combinat ion of cast and probability 

. ~ 
distribution gives à locus' of possible combir'lations of the expected '\-

level of income anà'its variation. This ls referred ta as the 

'teehnical' trade-off between these variables'. 'l'a arrive at the 

optimum combination a 'subjective' trâde-off between the same two' 

variables ls eiven by the use of a utili~y function. 'l'he best possible 

combination i8 the one which maximises utility for the glven level of 

security. This particular choice of income level - income variation 

in t,urn implies the maintenance of a specifie level of reserves .• 

As an illustration of how the model ~orks, we may borrgw from 

the succinct one-paraGraph summary of Clark's model whieh appears.in 

Williamsan' s su;vey. 2 ~e reserve targèt (0 be chosen lB R', and ~ 
package of adjusfment measures to be adopted alang with this i5 

reprcsented by the adjustment pa~amcter 't. The analysis refers ta 

Clar~' t; FiGure EiGht3 which is reproduced hero as Figure" }-l. 

} 
/. 

1/' 
P./a.Clark, "Optimum International·Reserves and the Spced of 

Ad1ustment', Journal of Political Economy, Mar. 1970j M.O.Kelly, 
. .. " . .l'The Demand for Internat·ional Reservee', hmerican Economie Review, 

• . /&eft .. , 1970. 
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Fiyure 3-1. Clark' G Voodel of Reserve Optimisation 

( ... 
E(Y) 

r ~. 

* R 

'. 

1 
~, 

E(Y): Èxpeë ted irtponie leve~. . . 
f 

, 
1 

Standard deviàtion' of incarne. 

t 
\ 
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'There exists a locus of combinat1o~s of R* ana Y , 
shqwn in the S.E.quadrant, which are consistent with' 
the maintenance of a constant probability of r~serve 
depletion: how thiû "acceptable" probablli ty is chosen 
16 unspecified. 'l'he problem of optimisation 1s viewed 

o as tha t' of de termin,ng the best point on this curve, _ ..... 
tak1ne account of the effects of this choiee on the 
level and variability of incarne. A htgher avera~e 
_level of reserves involves a sacrifice in the 
expected level of incarne tN.E. quadrant) because . 
reserves are Iower yi~lding assets than th~ alternative 
possible forms of investment. A higher Jalue of ~ 
(mor~ rapid adjustment) involves a greater variance in 
incarne ~S.W. quadrant) because the assumed method of 
adjustment 1s demand management; ••• These three 
curves trace out a trade-off between the expected 
value of incorne and 1ts variabiI1ty tshown as the 
solid curve in thé N.W. quadrant) implied by the ' 
choiee ef a combinat1on of H· and Y. The country 
makes this choiee on the basi-.- of a conventional 
quadratic utility function (dotted curve in N.W~ . 
quadran t), • 

One of the weaknesses 'of the Clark-Kelly 8Pproach has 'been 

poin.ted out 1n the quotation abova. o It 18 the specification of 

the acceptable probab1l1ty' level. l·t would Beern that there 1s 
.... 

" not one 'optimum f level, but a locus of such points, depending on 
.. ( 

the coefficient of security'chosen. The second difficulty lies 

with the probablli ty di6~ribution of 0 reserves. Clark and. Kelly 

ramain open to the crit1c1sm that a purely probabilistic description 

of reserve movements is inad~~uate. Moreover, Chebychev's 

ineql1ality 1s a v~ry weak pro'bability stat~ment and will therefore 

lead to conservative estimates of the level of reserves required to 

iain any glyen leve! of secur*ty. Calculated~pt1mum reserve levels 

are therefore likely to bEl high. 

Danny 'Otchere l han qemonstratcd how the differen~e in economic 

• ,( , 
,1 • 

l Danny Otchere, The Renerve·hol~1nc neh~viour of Developinc Countrien,. 
ûnpub11nhed Ph. D. thoois, I-IcGill University, 19'12 • 

. -~._ .... ,---

;' 

.~ 



. 
! • \ 

~ 76 

goals of develop1ne; countriea and metropolitan countries makes for 
<> 

d~~ference6 in,the r~serve opti~~ of these two erouplngs. In 
....., , 

.iOtcnere' s model the technical trade-off between r eserve levels .and 
r 

" 
reservo variation (and hence betwecn incorne levels and incarne -,-
variatiDnl ) depends on the available forelc;n exchapge and t~o 

alterna.tive uses, for that foreic;n exchûnge - lmportati~n of capital 

goode, and importation of essential consumer e;oods. The', çhoice as to 

the comblnation of importation and Teserve accumulation 1a made on 

the basis of the relative social rates of return. A variety of 

combinations of the three uses of foreien exchange~s compatible 

with any eiven level of rlsk.. The locus of these combinations' traces 

2 out the levél of reserves in the 'portfolio' and the associated 

,il' 

variability in the 'portfolio'. This 18 the technical trade-eff~ .. 
whlch Otchere refers to as the opportunity IO,cus. ,It will differ , 

from country te country dependinc on the scarcity of capital and 

foreien exchange, and the structure 9f consumption imports? These 

factors would account for part of the difference between cteveloping 

and metropoli tan countr1es. ' 

However, Otchere sue;gests that thore i5 another sourc;1of 

diatinction between developinc and metropolitan countries - tbe 

shape of their respective utility functions. Because of their 

anx1ety,to promotè cconomic developmcnt in the faeC of a fore1gn 

l Since income 16 a monotonie (docrcé1sinc;) function 'of rooerveo (See 
Clark, a...ill., DJ,uation 11)-. 

2 Otchere regards the choiqe as one of holding an optimum portfolio • 

3 For ~xample, the proportion of uGGontial 
> ~import6. 

consumptlon 

• lo" 
, -~'.--'~-- -- . -
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exchange constraint, developing countries May be lees a~rse to 

risk than some metropolitan countrles. This 1s 11luotra ed in 

the accompany1ne; d1agram; adapted from Otchere. Il' 12, and 1,3 

are ind1fference curves wh~ch reflect increasine willingness to 

accept risk, the. laGt btHng the .cas~' of risk indifference. For 
l ' . ~ 

a gi ven opportuni ty locus greater wilitl1ngness .to accept risk 

implies a srnâller proportion of foreign exchange ta be allocated 

to reserve accumulation. (The proporÙon of reserves held 

d.ecreases froll) a to band frorn b to c). There fore, on accoun t 

of bath objective· and subjective fact'ors, there is reas,an to 

expeet reserve behavtour of developing countries ta be different 
a 

, ... 
from the behaviour Of metropolitan cauntries. 

The three studieJ wnich follow all extend the analysis by 

considering future econamic consequences as weIl as current effects. 

The analysis io made dynamic by the inclusion of the present, value' 

of future eosts in the models devised by Britta and Helier and by , 
Iyoha. l . JJrg Niehans, in a work of a more tentative and exploratory 

nature, investie;ates the optimal growth path of reserves over t~rn~.2 
, 

B)itto and ,HelIer arrive at t~e optimum le~el of reserves by 
.. . , 

minimisine; the sum of the discounted expected, costs (of alternative 

polieies for balance of paymentG accommdption) over a selected 

plannin~ perl?d. Assume that there are n tlme periode and that time 

1s measured from the last throue;h the f1rst. The amoun t of '. 
adjustnlent in ~ny ·period (t~~_istti r.e~erves at the beginning of the 

" \ \,;..-~ \ 

C:::::::_. 
l . -------- ~", 

l' 

R.Britto and H.R.Heller, 'InternatiD'hal·Ad.1uGtment. and . Optimal Rer,ervcs; 
Interna tional Economj 0 Rev:!cw, Fe b. 197)~ -M. A.. Iyoha, 'Optimal Balance 0 f '. 
Pllyments stratocy by ~tocha(jtic Dynamlc Pro~rllmm1n~', Western F:conomic 
Journa], Dcc., 1971. 

2 Jure Nichons, 'The Nead for Recoives of 0 Sinele Country', in IMF, 
Internn~i ond1 Rc r;orvon: NÇ0dr.:: nnll "vn1.1nbl1 Hy. 

... ,: ln 
----~----______ .-w. ___ .-
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Level,t, of malt Aversion and Optimal Hefieryen. 
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. period are R, and there 1s random' var1a tion (equal ta y) in the 

balance -of payme.nts. g Yi:) is the coc;t of ad'justm!3nt amounting' 

tort- N is the (arbitr:arily specified{ min1mullf allow~ble level 

of rec;erves and ct., i8 a discoun t factor. The distribution tunc tioJ;!. 

of y is~ g1v!3n by ~(y) and the minimum sum of the discounted . -, 

expected costs of R (over. a11 n periods) if' represented ~Y C\<R).· 

" Heserves a t the end of per10d n 8r7. 61 ven by (R + rn-l + y). 

The fundamen tal', 'equation of the: Bri t to-Helle~ model is 

3-10. C*n(R) = 'm"in 0 [ g(r -1) + CL ~"'C* _l(R+ f-(.. -1 +YJ ('" (y}-dyl 
jn-l ~ N-R n t. n J n i' ~ 

" th • The expected" cost fo'r the n- pert:od 16 the sum of the cost of 

adj~stment in the next period (g()!n-l)) and the 9isco~n~ed sum of 

expeoted costs for a11. periods beyond. 'l'he values off must be 
" .., 

chosen so as to minimise tqis sum, fsubject to th~' condition that 
t IJ 

adjustment in any given period must be sufficiünt to main tain 

reserves at or abov~ the minimum allowable le,ve]_ The equation is 
If? , 
soluble, providê'd we have the value of the c-Ost of adjustment for ," ... "" 

the last pe)iod., 'l'he optimal r-'eserve leve] i6 set OY the condition 

that the marginal benefit of reserves be equal ta the absolute 

value of the marg1nal'cos~s of ad just ment. , It 1s obtained by 

solving' )-10 for In-i, differéntiatinc with respect ta Rand 

l?utting the reoult equal to zero. .... 
, 

One important feature of the dynarnic ~odc] ia that it allow~ 

?or the' choice between ad:1ustment now and adjustment later (or rather, 

great/~r\ adjUstmen~ now, and lesQ Inter, or vice versa)'. By preGcribine;. 

the opt"mal pattorn of lldjustlJlent ta ,accompnny rese,rvt9 policy, 
, l ~.--

." 
econom1e~ should be ·poseible .. in the usD of rOf;crves. Britto and 

Heller $lso compare the costs of a rl\n[~e1 of [J.] tornél,tive adjuGtment 

/ .. \ 

.. 

.. 

'~, 

"' 



1 

~ ,". 

.. ~, 

" 
80 

moasures. They conclude, not surprisincly, tha't a 'mixed' policy . 
r 

- is always less coetly 1;han one which concen trates on the use 0 f 

one policy instrument only. The best poliey mix ie obtained by 

equating the coste of various policies at the mare1n • 

The Britto-Heller model is nevertheless presented at a, ~j.e;h 

level of ab~tract1on. The distribution function of the randam y 

is Rot speeified, n~t are the costs lf li ju&tment (g) or the 

discoun t fae tor (oC) • • Th~ model needs 0 be fleshed out in these 

various aspects before "we can arrive at, testable hypotheses. In 

addition, it may be noted that this model does not solve the 

problem (whi-eh has featured in articles reviewed above) that the.·' 

min~um reserve level must be arbitrarily speeified • 
.. 

Iyoha. prQvides a more complete specification of a' model which 

ie in its essentials the same. as the Britto-Heller model. The 

l condi tians for reserve optimisation are the same, but Iyoha allows 

'\ 
for a eonetantly shifting Ume horizon. He epecif1es that the 

process underlring paymen ts imbalances i8 Markov1an, that ,there 18 
~J . 

one state variable (reserve levels) 1 and one poliey or 'control' 
, 

variable (importe). The level of 1mporta may be al tered by means 

of deflation or import tarifre. Exports are exogenous but eubject 

ta random variation which i8 the only source of payments variability, 

sinee i t 1s aS8umed that target import levels are always at tained. ' 

The ,beneri ts from any constellation of polieies are measured in terms 
\ , 

l Iyoha's equations'are written in terms of benefite rather than 
cos·ts, so h1f,l problem becomes ,one of constra1ned maximisatioft rather 
thQn minimisation. 

/ . 

1 
1 
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of- expected incarne. The system is solved for the maximum sum of 

discounted benefits for any given Gtate at a given time, the solution 

yielding a value of K, the index o'f Poss3b1e polieies. Wi th this 

policy option fixed, the exact composi~on'(ineludinG the degree of 

financing via reserves) i8 obtained by equatlng marginal benefits, 

and the optimum level of reserves iO, thereby determined, .much as 

for Br~tto and Hellerls model. 

An important contribution made by Niehans was to iocus attention 

on the growth path of reserves dver the long rune Most of the recent 

theoreticaL work has been copcerncd with the use of reserves as a , 
1 short-period precautionary measure. Although it has been recognised 

thàt there i8 a transactions demand for reserves as well, little 

attention has been given to the determinants ot transactions rese~ves. 

Fqr example, in th'e Archibald-Richmond model, the implication is. 

t~at transactions reserves increase by a constant amount over each 

time·period. Niehans suggest8 that the growth of transactions 

reserves must be the samè as the erowth rate of income, so long as 

the par~meters of the econornic system rema1n unchanged. This seems 

reasonable, but, as we have sueeested in ~hapter Four, a more compléte 
r 

model of the national econorny is ncede~ to provide rigorous 

demonstration of the way in which the transactions demand for reserves 

is detêrmined. 

In most respècts Niehans' model is too abstract to do more than 
" 

SUg5~6t possible directions for investigation. In addition t~ 

transactions reserves, be specifier, objectives in terme of employme~t 

and priees. No one has so' far ta!ten up this ,approach. Also, two 

,,' 

" 

.. 



, , , 

J 

" 

quali}ications made in Michael uczynek1's com~ntsl on Nieh ne' 

~paper should be noted. As ho points out, Niehans neglects
j 

he 

disut11ity of tying up.natio al resources in reservesj an! he 
1 

not specify how the' adju.stm nt i?~cess Vlorks to bring t~é long 

growth rate of reserves i 0 line with the gro~th of i~ome2. 
1 

Parallel with the volution of models of opt1ma reserves 

there has developed a ~ eree of scepticisrn a~ to whe hpr such n , 

exercise can produce ~ y useful resul ts.. Fr1 tz Ha·c lup was f'e « , 
/ ' , ~ 

that't 'monetary / . 

particul~ reserve 

first of the scept1cs. His argument was 

authori ties do not regard the achi~vernen t , ~ 

i 1 

1 / 

target as an objec ive of policy. are merely • 

what re~ult~ from the other economic policies 

fall aU~hor1ties arLQtiSfied with thi~ so long 1 

too quickly. <' / 

This ar~ment may he countered mati~e "id P~sitive grounds. 

The normat1v~ 'o/gument is that. Si/ce have important economic 

consequence , i t 1s 11logical to ignor~ hem. the 

au~h<fitie May in tact be sacrif1cing ignoring a relevant 
.. K 

decis10n teri they may, as a l'ea/ll.t! ke,ep non-Opti,mal reserves 

at 

ar 

1 

l ' cost h1gher/ than 1s The posi ti ve counter-. , 
due to Grube14• le analisis measures/is not a 

1 

p. ,86. 

t 1s, the conditions 'Whieh'''~ll make the~a~ju6tment 
sry the req.uired condition. r 

i 

, / 
hlUP,' 'The N'eed for t-~oncitary :Reserves', 

--r--.......;;.~ .................. ------.:;.;.;;.... ........ --, Se pt. J 196~. 

1 

El., p. 1148. 

/ 
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country's 'need' for reservés (whieh 1B wha~ Machlup concerns .. 
himself with) but 1ts effective demand for reserves •. The latter 

can be measured'irrespeetive of the eeonomic po1ieies pursued or 

the ends whieh authorit1es have in v1ew. In our o~n model, tor 

," example, this 1s taken care of by rela1:sing reserve levels to ,the 

values of the main ~eci9ion variables. 
~. 

As we have shown, this 

makes 1t possible to infer the patterns of growth and variability, 

un;ess eeonomie structures change. 

June Flandersl has a rather different eritic1sm of reserve 

theory. She suspects that countries May be div~ded into two 

categories: thOS6 v.hich hold relatively high levels of reserves ând 

pur~ue active pqlicies to rnaintain thern,; and those which hold 

relatively low levaIs and are less ,concerned abo~t their erosion. 

This critique seems to present no coneeptual diffieulty for most 

'existing 'models. It would require different utility funetions for 

the tw6 kinds of ~ountry, but the logic of the models would be 

unaffeeted. In the case of our own model where no utility function 
. 

is specified, it would imply that the model would not prOvide a good 

explanation or\ t'he behaviour of a11 côuntries, but th1s levei of 
1/ 

generality ha~ not been claimed for the model i~ any case. 
'" 

Ego~ so~men2 supports Machlup's argument that the monetàry 

authori ties are 'satisfic,ers', ~~t in add1 tion he introduces hew , 

ressons for scepticisme He cart~~nds that métropolitan countriés have 
~ 

• 

l M.J.Flanders, The, Demand for Internatiopal Reserves, Princeton 
Studios in International Finance, no. 27. . 

2 'General Reserve Supplementation:' Some Issues' J in IMF, International 
Resérves, Noeds and Avai1abi11ty. 
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such a range of measures with which ta deal w1th any balance of 

'. , payments diff1culty that they need neyer re'sort to t'he use of 

reserves. This argument does not affect the analysis of the 

papers rev1ewed earlier in any significant way, since the 
1 

alternative measures are taken account of in the fu11y articulated .. 
models. If, as Sohmen implies, the alternatives are less costly 

than financing with reserves, then this should correspondingly 

reduce the'optimum le~el of reserves. 

, Sohmen's second critique has to do with the distinction 

between temporary and ~undamental disequilibria. He seems to be 

of the opinion that it is ne~essary'to 'know ~ ~ whe~her any 

given disturbance i8 trànsitional or persistent. It i6 difficult 

to see why this must he 50; if continuolls analysis i~ undertaken 

of balance of payments trends 1n or der ~o inform,reserve 

management, then' the onset of fundamen tal di'sequi'librium would 

be s1gnal1ed by a sharp rise in the cost of a11 ava11able po1iey 
. 

options and combfaations. This would indicate to·authorities the 

need for a strategy to restore equilibr1um. The tact that a 

certain proportion of reserves has not been put aside -to 'buy 

• time" for re .. adjustment does not prevent authori tiea from 1n fact 

employing reserves for this purpose during. the~period of re-

adjustment. 

Sohmen's third criticism has to do with the seant attention 

given' to capit~l floys as a means of financing ~alance of payments 
'i-

\, 

defieits. He' points out that by, using domest1c interest rate policy, 

capital 1nflows may ~e induced to alleviate the foreien payments 

position. FUrthermore, the same objective may be achieved by certain 

l, 
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, 
kin4s of forward exchanee transactions, so that the foreien , , 
,{ 

i'n.:ve'stor tcan he Given a yie~antaGe withollt incressins domestic 
.' ~ , 

interest rates a~~Cing chanGes in the domestic economy thereby. 
// 

'l'he treatment/of capital movements is an undoubted area of . 
weakness in the theory as it now stands. Earlier analy,sts ne~lected 

capital floW8j where they have been analysed (by Hritto and HelIer 

and by Iyo~a) the 1nterest rate policy and its consequences have 
l "'. ,,' 

not been fully explored. ". > ,., )} 

1 

''!'"vi 
The criticisms whieh have been' ~de qf exchangè re~rve 

theory sa far would suggest areas of extension whieh might reward 

furthtr research. -They highlight 60me of the major issues which 

remain problematic. Shortly we will consi~er other outstand1ng 

issues of this nature, but first we comment briefly on the results 

obtained in a nurnber of empir~cal tests of the various models so 

far described, ~ 

Archibald and Richmond diS,covered that, for the' countries they 
.' ' 

tested, the variance of reserves 1ncreased pver time as the averaee 
. l 

levei of reserves i~cre~sed. For the .typ1cal case variance 

increases by a factor of 3/2 every five years,. One implication of , 

this is~that reserves should increase over time, because reser~~s 

are directly related to the variance of net fore1gn transactions, 

There la -a more 1mportan t theoret1cal consideration. Sinee all the' . ' 

models so far dovised de pend on t'he assumption that the variance of 

reserves rema1ns constant, the inferences to be àrawn must be 

qualif1ed. This introduces a furthcr weakness in the theory, 

because no one has dev1sed a way of dec1d1ng just how much bias i6 

, 
«"'''\.,. 

"-
l There was one country in their sample tor wh1ch the variance ~1d 
not increase. ~ 

" 
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introduced by remo~in~ the aesumption of constant variance. 'l'he , 
r __ .-'~ __ 

only' way of avoidine this pitfal:l i6 to confine the __ ~"-aJ...j!s1%--tcr-

a period chort enouch to ensure that ~here will be no significant v 
increase in variance. 

All the recent empirical studies have tested the relationship 
\ 

between reserves and the variance bf forei6n transactions. Several 

measures of that variance have been used, 'includine the st"andàrd 
, ' 

deviation of exports or of resèrvee, and indices Of variation 
. ! 

baséd on deviations fro~ a œov1ne average. Only Flanders failed 

to find a significant rela tionshipi all other studies round the 

... coe fficient relating varia,bility ta reserves to be sig11ificant 

and well-behaved. This confirma an impor)ant thrust of recent 

theôretical wor~. , 
The variable which has had the longest history of empirhal , 

testing in reserve studies iG trade in one or other of its many 

guises: exports, imports, total' trade, adjusted net foreign 

paymcnts, etc. Invariab.+y, the results show positive assotiation 
,-

between reserves and trade. The question has been whether this 
Q 

relat1onsh~p indicates that reserves are a function of levels of 

trade in sorne way, or whethcr the ~ssociation occurs because the 

volume of trade i8 an indicator of the scale of toreign transactions. 

It i6 probably a combination of bpth. In$ofar as the volume of 
! 

t,rade reflects increases in the volume ori transactions or in the 

priees of traded goods, the stochastic m daIs lead us ta expect a 
1 

pos1t1ve,relat1onsh1P. At the oame t1me, for any eiven country, 

the vol~e of trade is an indicator of he scale of foreien 
- , , / 
transactionà; the ereater the !leale, ·t~e .grea ter the reserves for' 

.: 

transactions' purposes~ aSBuminc a11 else constant. 

1 « 
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~- ,. Granted t~at ùomo relationship between trade and rcserves i8 

~b~ expected!, wl'ia't is the nature oif the relationship? The 

~~ emp1r1cal Vlor'~ o~fer's 'no defin1te at:~wers. The coefficients 

o 

" -obta1ned on the several meaoures of trade are a m';1.xed bag. 

What sorne results indicat-e, however, 16 that a breakdown of 
/ 

countries by sorne âp~~if1C cateeories (in particular, developed 

l and less developed) might be nec~6sary.' , 

In fact, this principle prdbably should be extended. l 
2 . 

have argued, and 50 have others, that special features of 

~eveloping countries should be 1ncorporated into the fabric of 

reserve theory. Apart from the relationship between reserves 
./ 

and trade other kinds of distinction between countries have ·been 

suggested. For example, Flanders th1nks that countries may fall 

Inta ~wo groups, differentiated by their sub'jective 'preference 

for ris~.3 oIn faêt, peculiari ties of each country' s econom1ç 

structure may be such as to canceal the true nature of relationships 

" when data,f6r sever al countries are aggregated. As an indication 

O,r this, Kelly' s study incorporated the use of dummy variables, one 

for each ,country. They .. were aIl round to be significant. This is r 

not to' say that no .overall theory w1ll fit the facts. General 
" 

1 See J.Frenh::el, 'The Demand for International Reserves by Developed 
and Less Developed Countries', Economica, Feb. ~974J p.19. 

2 Agarwal, for example. 'l' 

-' 
3 otchere would argue that oné"b;sis for this preference 
differential 1e the des1re to accelerate development. 
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theories of reserven, or at least theor1es valid for countr1es 

wi th, particular characteristics, should still pro'v'ide explanation~, 

but the parame ter values may vary sicnificantly between countries. 

For this reason sorne writerG (including ourselves) pr~fer tima-

series analysis, applied to one ~ountry at a tirne and allowinG 

fot t~sts of the relationships as they apply to th~t country. 

This review of the lkt~ratùre on foreign exchance reserves 
-

has hiChlighted sorne of the areaa of difficulty in the theory~ 

We will conclude with recapitulation and further comment on a 

number of the,se issues. 

First, we'consider the pu~pose for which reserves are held. 

We haYe insisted tbroughout this study that countries should 
" ~ 

regard reserves as a precaution against unforeseen short·-run 

disturbances, apart' from the predictable transactions requirements. 

We' have specifically e·xcluded accommodao,hon of fundamental 

disequilia, majo~ national catastrophes and/ massive 'foreign 
i 

exchange speculation. 'l'his conception of the problem has bf'!-en 

c~allenged by sorne of the ar'Ùcles reView~ •• Reserves cannot 
, . 

finance a fundamental disequili'brium,. but they mày finance foreign. 

payments while o~her adjustments are being made; and sorne monetary 

authorit:t,es may wish to anticipa,te the other contingencies. There 

1e no conce.ptual .. dU-liGUlty w1th factors in -the secom:t-category-----~- --

but the probability of their Qcc~rrence 18 d1fficult to est~atet 

and the calculated optim~m level~ of reserves May be subject to 

very large margine Of ,error. As to the treatment of fundamental ,. 

d1eequ111br1a, we bay& suggested that flexible res~rve management 

• might accODlllodate this contin&ency wi thin the liilli ts of a 
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wh1ch specifies the limited objectives which I~have chosen. 

Second 16 the definit10n of reserves. The points at issue -

whether to use net or gross res~rves, private as weIl as official 

reserves, and the balance. of 11quld1ty and rls~ in foreign assets 

have been explored in our study and elsewhere. 1 It i6 an area 

where further work i5 urgently needed. 

Third, more work is nee. determinants of 

reserve variation. The use 0 
, 

values of reserves 1s unsatisf~ctory. 

which incorporatea the effects of economic states arràyolicies 
---' . ~ 

tocether with random variation i5 require~ 

" 

--~~ -'--
Fourth, assumptions relat1ng to large metropolitan coun~~~~ 

\ .... ~ 
abd reserve currenty countries have seldom been included, mainly 

because of the difficulties in dea~lng with repercussiops o~ ono 
-----'----.. -" '" 

country's actions on another and the treatment of f~~hange 

---------" . 
l1abilities. ' ________ 

o 

Firth, there ia the problem of aggregation. 'The optimum 

levels of reserves as v1ewed trom each country's standp01nt, with 

given structure of the world payments system may not lead to an 

optimal level of world liquidity. Moreover, changes in the level 

of payments restrictions will al ter th,e caiculated optimum level 

of reserves for each country. 
, 

Sixth, the theory must ho extended to cover a wider range of 

policy options. there is a d1chotomy at present in that the 

analyses which CQver a wide ranee or options do so at a h1gh level 

l 
Chapter One and Williamson, 2.1t .• ~ pp. 6.87, 739. 

t -i 
~ 



, 

o 

QI '" ,.! .• ,"". 

\ 
\ , \ 

... ... 

"'" \.~ 
90 '~ , 

of abstraction, while those .which are le~ ... bs~not GO 

Beneral. 

'l'he seventh point of issue concerns onê, particular 

adjustment mechanism, inducéd capital flows. The ef! s œ 

1nterest rate policy on capital flows needs e explored. 
- -~~ 

E1ghth, there 16 need for ~~her wpr:k on the dyna~c as 
----~ , . 

of the thèory. Part1cularly sugg~stiV~ ~eas which have been 

focus of recent attention have been the model of 1ntertemporal 
' .. 

adjustment (Britta and HelIer) and the op~imal growth path of 

reserves (Nièhans). 

The ninth issue ls the, one wi th which we are specially 

,concerned: the modifications required ta make the the ory 

relevant-.. to developing countr~es. The special fe,atures' of 

developine countries have been recognised 1n a number of studies. 

Stress has been laid on their unde~developed capital markets and 

,financial institutions (S9hmen), the h1gher elasticity of their 

rese.rves with respect ta trade (Frenkel), the higher oppqrtuni ty 

costs of reserves because of the relative scarcity of capital 

(I~F, 1953) and the structure of tradinb patterns (Flanders). 

Howe~er, the only models wi tl) which \'le are familiar which focus on 

developing countries are those of Aearwal and Otchere. Agarwal's 

model, as we poted earlier, suffers from a relatively unsophicticatcd 

distribu tion functlon for reserves. Otch~re 16 difflcul ties are 

la) that he doe~ not explore rigoroucly the construction of his 

opportunity locus for various foreign exchange portfolios and 

(b) that he 16 unable to Bay apec1 t1cally what the' relationahip ls 
. , 

between the ~xpected level of ut1lity and the tw1111ncness ta 

prom6te development'. 
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The theory of optimum reserves ~till has a long way to eo. 
, 

The most that any one otudy such as ours can hope to ach1eve is 
c • 

to provide sorne fresh 6u~eestions and new insigh'tG into particular 

aspects and problems from the list enumeratod above. 

, 

.. 

1 

'\ 

• 

.... 

-;::. 

.. 

• 

~. .., , 
',' 

- , 



'-r. 

e. 

CHIJlTE.R 4 

An Outline of tne Model 

\" 

'. 

1 
'l' 

• 

, 

",-

# • 

~ 
,~ 

\ 1 \ ~ 'fi 
1 
: 



( 

... -:::-

1 7

1 

/-1 .. 

( 

O. 

,'. 

92 

., 
The mode,l' we are about to describe Uses building-blocks which bave 

~ 0 

~ -become familial' in the course of the li terature l'eview of Chapter Three. These 

/' 

are ,one, the coefficient of secûrity, measuring the insurance against stock-

out at each reserve 'level; two, the opportunity cost of each reserve stock; 
, 

and three, tNe costs of balance of payments adjustment. It is in th~ way that 

these elements are measured that our model differs from those just'described. 

The differences consist of the it~d~ctl.~n of economic determinants of the 

coefficient iof security. specification of costs in tenns 'of rates of growth 

l'L 
and a method of solv~ng for the optimum level of reserves :f\Qr a single IJ';)' 

\ " , 

country. The rationale fol' these innovations was given in the first Chapter. 
'''Y. ! 

We begin wi th some prelirilinary remarks on the problem ,of reserves in 

developing countries and in Jamaica in particular. 
,/ 

PemaRs, the first qu~stion to be asked in approa.~ing the I1lQdel-building 

~ 
~~ercise i5 whether we ne~ a special the ory of reserve holding for under-

. developed countries. Am,ong the reasons which have been s,1fggeosted, for viewing 

l , the liqu~di ty of underdeveloped, countries as a special case, we find: ,;t,he 
',.'~ ., 

relatively greater importance of.trade {n their economies and their 

.. vulne rab i lit y to fluctuations originating in :the rest of the wor~; their bighly 
, \v 

.specialiséd export trade and their greater condentration ()Tl volatile prim~ 
(J' l> (r-l. 

Produ~ts; the fact that .their imports aIle less' "compressible,"; l the ,J':fct they 

have Iower ,Iev~ls of reserves to begin with; and the higher opportunitr."cOêts 
, 

of reserVes in underdeveloped cOufitries. 2 ' 

" 
.' . , 

l That is, there la less scope for trimming imports w~~hout· reducing domestic 

production. 

2 June Flanders, 'The Demand for Inten'lational Resel'Ves, Princeton Studies· i~ 
International Fmance.!-. noV 21 t' 197~. 

r, 

.-

t . ~ 
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Jamaica, like manY,underdeveloped countries~ would qualify for special 

attention under a number of these headings. We may recall from our earlier 

survey that the Jamaican econo~ is characterised by very high levels of 

external trade'and by expoTt specialisation in, three main areas: bauxite-alumina, 

tourism and sugar. Two of these Qre primary products and aIl are subject ta external 

forces (though the degree of priee fluctuation ~n mining and sugar Is reduced 
" l 

by spee~al marketing arrangements). In addition, on the import side, the high 

proportion of food and essential raw mate rials in the total import bill is 

a constraint on import cut-backs. However, we wish to concern ourselves 

particularly with the opportunity cast of holding reserves. We argue that 

this cost is not appropriately measured by the interest incorne foregone in 

countries where the ratio of investment to fixed capital formation is high. 

In such cases one must deal with the effects on the creation of'additional 
" 

capacity. From the point of view of the authorities, the most relevant 

alternative ~o holding reseryes is to acquire real foreign resourceS S? as 

to accelerate growth and development. We therefore suggest that in 

underdeveloped countries with a foreign resour~e constraint, tb~ appropriate 
, \ 

measu~_9f\opportunity cost of holding reserves i8 a certain rate of growxh. 
Î 

Furthermore, th~ benefit of holding reserve8, whieh i8 the~cost o~ using 
, 

alternative measures.to cure a payments dist~rbance, is also to be measured 

'" Conventionally, this latter cost ia measured in terrns ofa rate of growth. 
; 

bi terms of incorne variabili ty,. which is assumed rto have ,â" c~rtain disutili ty, 
r-

, 
with this disutility to be minimised. If ~owth'ls the ~erriding conccrn, 

, . 
'( 

-.. 
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however, then the disutili~-~ay in all cases be minimal, if it does not 

depress: the rate of growth. Hence· the rate of growth becomes the 

Tlleasure·'.of the cost of a.lt'ernative adjustment. 

appropriate 

/ 

A word of caution is necessary. While we would main tain that fiS 
method ofmeasurement is preferable te previous sugaestiens, it is itself 

, 
a drastic simplification. For one thing. it assumes that there is t e actual 

or potential ability tO,ab~9rb additional foreign resources 

foreign resources at an accelerated rate). It assumes that 

will have the same effect whether they originate from expert earn· gs, from 

the use of accumulated foreign assets or ~m foraign capital in~ow .. It 

assumes that developmettis the overriding objective and in prac~ce, 1t 

makes th.e usually invalfd assumption that growth rates are a rel/able 

of development. Because of thése limitations, the method mus;t.be applied 

a tentative and e~ploratory manner, with due allowance being'giv~n to 
. ! 

tative as well as quantitative analysis. / 

The Jamaican experience with foreign exchange ~servJs has 
. 1 

• f 

atypical. If we look at the official holdin~s of foreign,c~~ncy uding 
" J 

securities, bank deposits and drawing rights with the IMF) ~ find tha 
} , 

reserve levels have been consistently high ever since the efotaOl~shmen of 

Th~ Bank of Jamaica in 1961 (and heyond). This has been s~ despite a persist-

ent and gro~ing balance of payments deficit on current acJount l • to 

say, capital inflows have more than compensated for the current a o~nt 

deficit, with the ex cess being ~ccumulated in the forro 9f f ign' exchange 

reserves. 

It seems rather anomalous that a count 

" 
whose"arowth ls constrained 

1aànk of Jamaica, The Balance of P nts of Jamaica 1964·70; 1971i 1972. _______________ -?~ _________________ J 

1 , , 
1 
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1 
by the availabili ty of foreigrj resources should hoa~d foreign exclùmge rather /"'/ 

than use it to secure additiojal fore1go inputs. In orde~ to explain this ~/ 
behaviour fully, we need ansf~ to the foll~wing questions: (a) are ,th~~ 

existing reserve levels nec~ssary to meet expected contingencies? (~~s there 
/ . 

a limit to the domestic capacity to absorb foreign resources? (c) is there a 
• 1 

co~t to converting foreig? reserves into real foreign resources? (d) is the 

accumulation of reserves/th~ result of a misgu~cléd development policy (for 

example. total W:penden/e .on 'foreign .nte.rp~i~~ to the neglect of local 

ènterprise?) l, 
1 

This study fs i~~diately eoneerned only wi th' the first of these 

. questions, that is ',~~}d~~ermine the level of reserves appropriate to stated 
,/ 

objectives. ~ver, the poliey decision which will be taken once We have some 

notion 0 an adequate level of reserves will be a decision d~termined by aIl 

the actors mentioned. 

e eomponents of the Model 
Let us 'outline fo~lly the model for determining the levei of 

~serves which will secure the optimal rate of growth. It ia that level of 

reserves which will minimise the expected eost, in terms of a potential rate 

Qi growth, of financing net demand for foreign exchange. Assume (a) that we 

have only two alternatives for accommodating net demand for foreign exchange -

reserves and internaI adjustment; and (b) that any positive net demand for 

foreign exchange 18 met first by réserve depletion and that internaI adjustment 
, 

ia a consequence of reserve exhaustion. For the moment, we define internaI .. ,0 

adjU$tment to he the passive adjustment mechanism (by way of incorne and 

employment re~uction) which will elimdnate .the anticip~téd deficit in 

<, 

1 
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foreign rec$ipts. 

\ . 
'\ 

/ 

/ 
/ 

We can wri te an equati,on for the expected value of the cast of holding 

,reserves equal ta $R million when net demand is equal ta 

4-1. E(C/R) :: j C (R- D) ~ (D) dD + 
-of) l, 

where ~ (D) 15 the distribution function of net demand1
• 

$D million: 

f~2(D -R) ~ CD) dD 

The first terln 

on the right hand side is the expected cast of actual reserves held at the 
. 

end of the period; the second is the cast of internal adjustment. The 

, equation gives total expected costs as a weighted s,um of the cast of reserve 
, 

holding for different levels of net demand for reserves" up to the point where 

reserves arejPrnpletely exhausted, plus a welghted sum of the cast of 
~ 

internaI adjustment ta net demand for reserves'over and above the current 

levei of reserves. The optimal level of reserves is that level which minimises 

the expected cast. 

!bis equation is developed in the following fashion. 'l'he first 

,of 'the cast, the cast of maintaining the reserve stock, derives from the 

expected value of the reserve stock. The value of the reserve $tock at the 

end of the period is the irritial value of reserves~ R, minus the ~et demànd 

for foreign ex ch ange during the peri ad D. The cast of this stock is given 
, . 

,.by the cost function Cl (R -D); wh~re ,Cl will actually be me~u:ed in tenna 

of g, the rate of growth. The expected value of this cast is given by 

f Cl (R -D) ~ (D) dD, 

• 
since D 18 the only variab~ subject to random movements, R heing our policy 

.' 

control variable. If reserves are cornpletely exhaus~ed, this cast is zero, sa 

l . . 
See J.H.G. Olivera, "The Square-Root Law of Precautionary Reserves", Journal 

,of Politiéal-Econ0!OC~ept/Oct. 1971, Appendix C. 
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the cost will have non-zero values only when D is smaller than R. D may there­

"fore vary from any negative va'lu~ (however large) through aH positive values 

smaller than R. This fixes the limits of integration for this part of the 

expression and yields a cost of maintaining the expected reserve stock as 
Il. J Cl (R-D) ~ (D) dD. 

-,,:J 

The second part of the ~xpression lS derived in analogous fashion, 

although 'in this case there will only be a non-zero cost if D is greater than 

R,' that is, when reserves are completely used up. This follows from our 

assumption that internaI adjustment begins only. when reserves have been run , 
down completely. Thus we have that the expected cost of internaI adjustment 

" 

is ) 

1;2(D-~) ~ (0) dO 

". 
where D-R is the amount of adjustment needed, C2 is the growth-cost of adjust-

~ . 
ment, and D May be taken as any posi ti ve value greater than R. 

Whât we can say about each element of the equation? We need to take 

expected value because we are dealing ~ith a situation of uncertainty. We cannot 

know precisely what the demand for foreign exchange will'be ahead of time. We 

wilx therefore'have to address o~rselves to the task of finding a distribution 

function for this variable . 

We will return to this task shortly, but first we look at the cost 

functions, Cl and c2· Cl (R-D~ is a func~ion which gives a rate of growth 

associated with an amoun~ of foreign resources e~ual to (~-D). More accurately, 

it gives the additional rate of growth which an additional (R-D) of foreign_ 

resources would make possible. if these resources were made available over a 
s~ated time period. ' (R-D) is of course the amount of foreign exchange 

4It reeerves which remains idle after we have taken care of the net demand 
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for foreign exc,hange. We have a range of costs for every reserve level from 1 

o 
infinity to zero (0 goes from minus infinity to R);. we wei91t each of these costs 

by its probability of occurrence. The resu1ting.sum gives the expected cost 

of holding reserves. 

In order to make the function relating (R-D) to the grOwth rate easi1y 

~"manageable we b~gin with the simple notion that foreign requirements are the 

difference between receipts (represented by exports (X» and payments (represented 

by imports (M», so that 

4-2. = 

whe~ Mt and Xt are the import and export levels associated with a level of 

in corne Yt with existing structures of production, -exchange and payments. If 

we assume that imports are a function of incorne alofle>, we have 

4-3. "t = M (Yt
) 

and 
-~ ~ .-

1 ~. el _ 

F = " (Yt
), - X . 

t, 1;, 4-4. 
"", Let us say that we are now in year zero and that we req'l\Ïre incorne to grow 

at lOO~"per year to year t. 

4-5. Yt = Yo(ltg)t 

We have therefore 

4-6. 

• 

which gives us the foreign resouree requirements in year t as a functi6n of the ~ 

rate of growth g if! w~ know "t' We can sum the equat~on over all t within a 

planning horizon to .derive the foreign resource'requirement for sustainlng any 

growth rate. This Is, in essences the method popularised by Chenery and his 
, 

various oollab9rato~s'.dnd used by UNCTAD-in its survey of foreign assistance 

IThe best known being H. Chenery and A. Strout, "Foreign Assistlmce and Economie 
Development", Alneriean Economi-c Review, Sept. 1966" pp. 689-691. 
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Sorne cl"ude estimates of the growth,potential associated with levels 

of foreign input can he devised at this aggregate level, but 'the results must 

he viewed with extreme caution. The main qualification is that the aggregate 

anal~sis assumes that the parameters of the economio'structure (which determiri~ 

the link between incarne and imports in this simple formulation) are known with 

sorne degree of accuracy. Since the process of development in underdeveloped 

countries i8 a process of structural change, however, these parameters wi~l 

he subject to change. '!bey can only reasonably he pred,icted by disaggregated 

sectora1 analysis. A second qualification is that the rate et which foreign 

resources are disposed may be altered with different effects on the overa1l 

growth rate even when the total resources available are the same.\ These 

considerations are introduced to indicate the more detailed analysis which 

would he required 50 that our method could yield less tentative results. 

The cost c2(D-R) measures the reduction in the current growth rate 

which would resul t from intel"nal adjustment to elÏlllinate an ex ante foreign 

exchange deficit equal to (·D-R). By ,assumpti(!)n, this cost will not he Jncurred 

unless net demand fol" foreign èxchange exceeds the current reserves leve1s. 

The costs of adjustment with which we are concerned a~e those which.will result 

in lasting damage to the production system. We should inciude aH distortions 

in the allocation of l"esources, shol"tages which delay projects to expand capacity, 

projects which are started and abandooed because of chapging cost conditions 

,(particularly the cost of credit), the demoralisation'of entrepreneurs which 

lUNCTADt ~ade Prospects and Capital Needs of Developing Countries, N.Y. U.N. '1 1968. 

-;J;---- ---." . ----~-
~_i:l~=,if:.4~(l; 
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may have long-run effects on the ~bsorptive capacity of the economy and 

aIl other factors which will reduce growth potential by reducing the efficiency 

of resource allocation. In addition, there i5 the straightforward loss bf 
3 

foreign resources which~were necessary to sustain the expect~d r~te of growth., 

~et us beg~n by cons~dering.th(S lat~er aspect alone. We first establish the, 

/ rate of growth assoc1ated w1tb~xpected foreign resource availability; we 

can"then determine ~hat sacrifice of growth will result from a reduction of 

,(D-R) from this amount. This is the minimum growth cost of that reduction, 

sinc€ there will be additional growth sacrifice to th~ extent that we face 

allocative inefficiencies of the kind suggested above. 

We must now de termine what the net demand for foreign exchange will 

be over the next year; or rather, we must find the probability associàted with 

a given net demand. Th~ method is to devise statistic~l interpretation of 

recént e~erience ta develop inference about this demand. We are dealing here 
. -

with the net demand arising from market forces~o that we need ta assume th~t 

there is no policy of active intervention to cause adjustments in the levels 

of foreign exchange held. During the pe~iod from which we dra~ our Jamaican 

data no policies of this·kind were pursued, so that this assumption does not 

... 1 / 
violate the facts of the case. \ ~ 

Difficulties arise with the attempt to explain the'movement of net 

demand. Changes in net demand are identical ta ch~nges' in the levei of foreign 

exchange réserves (with an opposite sign) if we include the demand on capital 

as ~ell ~s c~nt acèount. Our task is therefore to devise a statisticai 

explanation for the reserve series. There are a number of alternatives. One' 

l 
1 See Chapter Seven. 
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possibility is"bemploy the autoregressive eq.uation which Archibald and Richmondl . ., 

have tested with good results for a large number of countries. It describes 

the reserves series ?s a function of time and a lagged value of reserves; from 
. 

thts the authors are able to derive a mathematical expression for the proba-

bility of net demand, though they are ferced to make a very broad approximation. 

As an alternative to this method, we can attempt an ecanomic explana-

tion of reserve mbvements. What we should like to have is a complete description 

of the ecpnomy.whichwe could empLoy to de termine the effect on any dependent 

variable of given values of state or instrument variables. 

In the next chapter.we,develop at sorne length our notions as to the 

predetermined variables which serve ta explain.res~rve movements and the nature 

of the relationship between each of these variables and reserves. The objective 

'tihere is to develop a strong a priori case for the ~e of a five-variable 
. f 

re~ssion equation ta describe the reserves series, with exparts, money 'supply, 

capital inflows and government expenditures as the explanatory variables. The 

equation is used to p~dict the movement of re~erves for some future time period 

and ta derive the confidence intervals for this prediction. These intervals 
1 

are ~hen used to evaluate the probability associated with any levei of net demand, 

defined as the difference between the expected value and any other predicted value 

which has a probabi'lity of occurrence. The predicted level ls, in this case, not a 

single point, but a number of points, each associated with its oWn probability,. 

This is illustrated in diagram 4-1, for the case of ane exogenous variable 

(X) and a straight-line regression. The current level of X ls X , anti our o 

projection is to he based on an X-value equal to Xi" The point prediction of 

IG, C. Archibald and J. Richmond, ~"On the Theory of Fore ign Exchange Reserve 
Requirements", Review of Econ~c Studies, Dec. 1971~ 
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Figure 4-1. Net Demand for Foreign Exchange Reservés 
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1\ 
reserves (R) is R., but there is a distribution function associated with this 

" 1. 

value, illustrated on our diagram by the bell-shaped curve. Thus values greater 

or less than 1.' are possible each wi th a different probabili ty of oc~urrence 1. 
1 . 

A 
The net demand for reserves consists of an amount (R.-R ) which we will call 

1 0 

the transactions demand: and an additional unspecified amount (negati ve, posi titve 

or zero in v\lue) which we term the precautionary demand. It i8 the precaution-

ary res~rve which appears as D in ftluation 4-1. 
~ 

The tiR" of that equation is 
i 

the predicted value of reserves (~i)' which include the estimated transactions 

demand. 

Once we have estimated the parameters of the equation expressing the 

total costs of adjustment, we can differentiate to find the value of re8erves 

which will minimise this cost. The resulting 'optimal' level of reServes will 

he too high, because ôUi> discussion 50 far has not taken into acco\1nt ail the 

possible responses to a temporary foreign exchanae deficit. Expenditure switch-

ing policies and measures to finance the deficit May reduce the cost of running 

out of reserves. '0 

Expend~ture switching policies - multiple exchange rates, tarif~ 

adj'ustments, quotas, prohibition - reduce the demand for foreign inputs in two 

ways. First, we can 'compress' imports. There rnay be very naI'I'OW limi ts to this 

po1icy, however, since it may not be possible to reduce i~orts very far without 

inhibiting the country's growth. Some indication of the ~ossibilities and 

limitations of this policy may be had by decomposing imports by economic function 

and estab1ishing a hierarchy of items, wifh those whose 10ss will MOst directly 

affect growth rates at the top of the lil3t. Fro.m this we can make some assessment 

<:) 11here i8 no~robability dènsity associated with any of the points in the interval 
surrounding Ri; in practice we estimate the probability associated with a small 
interval cent~d on these points. 

• ':.'h @ e .... :a~ JJ!iiA~. 
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• 
of the a~unt by whic~ imports can be, reduced without significantly affecting 

growth. Ta be'realistic, howevèr; we must also take account of other factors 

"" which May put difficultie& in th~ way of reducing impo~ts. For' example con-

sumer impocts may not be compressible because there are long-standing pref~r-

ences in favour of certain imported items. 

The second aspect of the e~enditure switching policy has to do with 

re-ordering sectoral growth rates in fà~our of activities 

resource inputs. If the country is produC~ng èfficiently 

'. growth is limited by foreign exchange earnings, it'should 

with lewer foreign 

in a.~ituation where 

be impossible ta switch .. 
production in this way without impairing growth; The most efficient growth path 

C. in such a situation wouid be one which adjusts sectorai growth rates ·in 
. . suèb as ~ay as to minimise the use of foreign inpu~s for any given averali rate 

of growth. If this efficient growth path is already fOllowed, any reduction 

of foreign inputs would necessarily reduce the rate of growth. In practice there 

is usually sorne region within which. changes ~oreign inp~ts may not have a 

very significant growth effect, but increasing deficiencies in inpu~s of foreign 

résource can be ~pected td have increasingly significant effeéts on the rate 
... 

of growth. 

Expendit~ switching poficies hav~ a posit~~e cost in te~s of the 
" 

growth rate, if we make the assumption of efficiency. For a givefi economic 

" . 
structure, given,set techniques, and given policy instruments, a certain rate 

of growth will require a particular levei of foreign'resources; fewer resources 
, 

will mean lessgrowth, unless we remove sorne of the constraints or alter 

some of the parameters. Thus we have to' compare the growth sàcrificed by 

expenditure switching with growth sacrificed by the alternative means of' . . ~; 
responding to the foreign exc~ange problem. 

fi ~ 

Short-term financing may provide an al ternat1ve rneans of acc0"l1"Odating 

-. 
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pet demand for foreign exch~nge. Agai~ tnere are costs involved. Unconditional 

finance - loans and credits with no stipul~tioQS as to how and when they 

ahould be spent - involve~ only repayment costs,' Repayment costs will depend 

on the size of thk loan and the conditions of repayment. Conditional finance 

on the 'other hand, will involve efficiency costs as weIl. The real cost of 

a given amount of foreign input may lncreasé because. it i8 no longer possible 
~ .,. 

to obtain it from the cheapest sour~; or secto~al growth rates may be thrown /-~~' 
available for sorne sector! and not for other$r~ out of line because ftnance is 

---------------
or trading patterns:-mus~~be~~~djusted because it is nQt po_~ê tô finance 

... -, ... ".. -------,": .-
trade wi th each tradin~ partner to the required degree. Again assuming that 

we begin with an efficient pattern of growth, such disruptio~s will reduce' 

the growth rate which is nOw possible. ., 

The question which must be answered with respect,to both expenditure 

switching and fina~cing, is whether the cost involved for a give~exchange , 

defibit, rs greater than the cost 9f internaI adjustment. We çan suggest ~ 
. 

decision eUe which wou:ld lead tO}l minimum-cost policy package ta be used i~~. , 

th~ event that,we ~~ out of reserves. First we-must decide what finance is 

'available from what sources, and at what cost; we must also determine the cast 

associated with expenditure switching of various amounts. Then we can employ 
( /~ 

financing and expen'diture switching instead of internaI adjustment 50 long ~ ",': 

the growth cost involved ift eitper of these alternatives is less than the growth 

sacrifice involved in using internaI adjustment sufficient to have the same effect~ 

Wè can, in theory, replace the cost function C {O-R) by a function which repre-
, ~ 

1 

sents the costs, not of internaI adjustment alone, but of a policy package which 
, 

includes some financing and some expenditure switching as well. 
y 

1/1' 
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Summa!y of the Method for Determining Optimum Reserve Levels 
F 

• It remains now ta demonstrate how the elements of the model can be put 

together ta arrive a~ a value of the optimum reserve level. Essentially, the 

1!ask is ta fix the parameters of Equation 4-1 and ta find i ts minimum point. 

'The regression analysis on the deter>minants of R is used ta test our 

hypothesis that ~ (0) is a normal distribution. If this hypothesis is not 

supported by the data then it will be necessary to review this explanation of 

re~erve movements. If the analysis confirms that 0 (D) is normal, the regression 
, 

, will yield a value for its standard deviation. Since we know that the expected 

value of net (precautionary). demand is zero, this will enable us ta specify 

the particular values of the normal distribution function to be used in our 

estimation. 

We are examining the cost of different values of R, s~ that R becomes 

the p~determined variable in 4-1, wi th cost (g% pel' annum) as the dli!pendent 

variable. Since we now can specify each value,of D and the probability weight 
, 

attached, we have the re~uired.range of values for (R-D) ~ (D) dD. The next 

step is therefore ta estimate the parameters of the two equations linking the 

costs (g) and the expectéd reserve leveis afte)~ taking account o~ the precaution­

aXy. deman4 (R-D) ... For th?' first equation (the Cl cost) ~hi,; involves 'estimates 

of the propensity ta impoct and the growth rate of exports; for the second 

. (C
2 

cost) '~t' involves t~e complex of factors which determine the cast adjl.1stment 

fo~ any nJgni tutie' of_ adjustment required. 

Once we have these estimates the two integrais .. of 4-1 can be' formèd 

and evaluatéd. In practice, limits can be set on the range of 'variation of D, 

sinee the mas's of the probability density will be' concentrated around the ,central 

value. OUI' met'hod is to choose a\~et of plausible values 
> • ~. 

for R which reflect 

a reasonable range of reserve Woldings~hich the -monetary authori ties would wish 

\ 
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eonsider and to determine the associated growth rate. From the plot of R - g 

pairs we' ean identify the minimum-cost re.serve holding. 

The shape of the Ii - g c~ve from ~ich we deduce the optimum reserve 

lêvel depends crucial.ly on the parame~à.rs of the cost curve and ,on the plan~ing 
',e , . 

horizon chosen. For this reason the rel~t~onship betw~en reserves and growth' 

beeornes specifie to the country being analysed, and the plot for Jamaica is 

therefore postponed to Chapte,r Seven, after the necessary paramete.rs have been 

estimated. 

/ 
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This and subsequent chapters will deal with various segments of 

'the model in detail. Here we concern ourselves wit~ the precautionary demand 

for reserves and the ways by which i t may be measured. 

If we 5tart from a reserve level of Rt' the,level attained n periods 

ahead (R
t
+

n
) depends two facets of the deman1 for reSerVe5! what'we calI 

the transactions and precautionary demands. It i5 with the pre9autionary 

dernand that this study i5 mainly concerned. The precauti_onary dem~d arises 

becaùse of the random disturbances te which tne net foreign payments system 

is subject fI'Ol!1 time to time; these unpredictabJ.e short-run disturbances are 
.... 

precisely the contingencie~:against which the foreign exchange reserve 

stock is helç1. 

The'pr~~autionary demand for reserves, therefore, i5 that portion 

" of the net demand 'for reserves (over sorne interval n) which derives from , 
, 

the random influences to which foreign transactions are s\lbject.. As we 

demonstrate ~below, in our model this variable has a central value of l1:ero, 

but there ~e as w~ll a range of positive and negative values each of which 

has a measurable probabiU ty of oc.:'Urrenco. l;'art of our task will be to , 

find th~ values of. 'this probabili ty distribution which are appropria:te to 

the Jamaica situation. 

T~e pattern of variation ,of net foreign exchange earnings ia not entire-

ly random, however. 'l'heœ 'is a systematic, predictable element whkh . ' 

accounts for our "transactions" demand t and only when ·we remove the effect 

of this systematic variation do we get a l"andom statistic from which the 

precautionary reserve levels may be derived. 
~ ~ (1 

We distinqulsh the trsnsactioqs and pr,ecautionary demands by the 

nature of· their origin. .The transactions demand arises out of the normal 

, t 
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imbalances of -day-;to-day transactions. Receipts and payments are seldom 

ma~ched within a given accoûnting period; nor are they balanced with each 

trading partner individually, Much of this imbalance will be taken care of 

by credit of sorne kind, but the remainder will'be manifested in changes in 

the stock of exchange reserves. On the other band, there i5 the precautionary 

demand, which results from unforeseen changes in foreign transactions. Pre-

• 
cautionary reserves are therefore stored up against the possihili ty of failures 

, 
in export crops ~ trade or payment" l'estrictions by trading partners, inflationary 

" 

spending on imports. Precaut.ionary 'reserves can be used in the se circumstances 

to ride out the disturbance (if it is temporary) or to buy time to make other 

adjustments (if the Wlderlying economic conditions would seern t~ warrant ~t). 

The Transactions Demand , 

" If we observe month tÇ) rnonth vQI'iations in net foreign transactions' 

in Jamaica over a number of years, we notice a definite pattern. The year 

b~gins with net payments to foreigners; a period of net receipts follows, 

and',is in turn succeeded by a period of net payments towards the end of the 

year. This pattern is what we would expect. For~gn receipts and payments' 

do not coincide. Consumer expendi tures on imports, for example, reach their' 

maximum at Christmas time, whereas lIIOst export staples al'e bringing .in .fore~gn 

exchange in the second quarter of the year. 

The variations in the levels of fQreign exchange reserves ~ill 

ref.lect the, pattern of net foreign transactions. \Olen we observe the :reserves 

at the end of' each month, therefore, we can deduce from the usual pattern 

of forelgn transactions what future variationswiJl he, provided we neglect the 

o influence of chance fluctuations. 

It 1 is. from thls :vstematic variation in the demand for foreign exchange 

" 

.. 

4, 
" 
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that we derive the transactions'demand. The transactions demand is.that 

amount of foreign ex.change required to meet the typlcal pattern of fluctua-

tions. In addition, if we ~an predict any disturbances ~n the typical pattern, 

we can àlter our estimate of the transactions demand accordingly. The' 

transactions demand may therefore be considered as the expected value of 

the net demand for foreign exchange at any time. Before going on to examine 

how,these expectations are ~ulated~ we introduce the precautionary demande 

The ~recautionary Demand 

-The precauÙonary demand for reserves is deri ved from the expected 

size of the deficit which may arise in the balancé of payments in the given 

accounting period once we have taken account of systematic variation. A 
"" 

number of alternative approaches have been taken towards this estimate. Sorne 

analysts have made it a function of the largest deficit recorded in a certain histori-

cal period during which the economy has shown no major transformation. Al ter-
t \ 

natively, we might fit a trend to the balance in externai payments and calculate 

an average deviation; this might then be used as an estimate of the change , 

in either. direction whlch might De anticipated from the curren~period • . ' 

These earlier approaches, however., lack the precision of the measures 

which enable us to make probability statements about the levels of preqautionary 

demande These latter' measurements use historical 'data to estimate the ' 

variability of reserves and ~hen use theorems on the probability distribution 

of these disturbances to èalculate the degree of risk associated wi th each 

" 

lèvel of res~rve holdings. 

o 
The mechanics of the operation can be illustrated by the use of the -

accompanying diagram, which represents th~ prqbability distri~tion of reserves. 
f 
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Re • • serve variations cé\n be assumed to be randomly distrl.buted about ~eir 

expected value 'R, and their variatio'Q' is assumed to bè subject to the sàrne 

influences in the current period as in the past. The standard deviation of 
, 

the distr>ibuti.on i8 therefore -estimai~a from historical data. _ If we stàrt 
l 

with a rE;serve level R t we can calculate the 'probabili ty that reserves will 

t---~,----~----__ -Jf~a~ll ~ithin any ,chosen range on either side ~f this central value. Armed 
, 
v 

o 

with 

probabilities of 

description of'the values and 

of precaut:i~~ary demand. 

Certain simplifying assumptions '-ma~ in arder to 

derive actual figures for the probabilities associated with various levelS 

of precautionary- demand. In particular, we will have to assume that changes 

in R will n9t affect the shape of the probability distribution. 

We' may infer that, for a gi ven reserve stock, there will be a greater 

risk of reserve exhaustion if net precautionary demand i8 large relative to 

that stock. We ,have not so far had anything ta say about the factors which -. 
influence the degree of risk policy rnakers are pr~pared ta undertake under 

these uncertain circurnstances: The degreé of risk aversion of the ex change 

authorities will be governed by their perception of ,the consequences (not by 

any means solely economic) of al ternati ve policie,s towards short-run balance 

of p~yments difficulties. We can identify some of these alternatives, and 

we intend to say sOmething about their costs as' coinpared to the cast" of 

holding exchange l"esel"ve~. 

We shouid per-haps note two implications of the analysis as -we have 

reserves. 

1 ~ -
In _subsequent analysis we show that R is the expected value of R 

the algebraici sum of in! dal r-eserves Rt and the transactions de~~H 
, . 

-if 

and is 
for 

1 

/ 
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outlined it. One is that we do not take into account the possibility of 
~ 

disturbances which last for more th an one year. It must therefore be inferred 
() 

. that any de fi ci t which persists beyond a one year period requires other means 

of adjustment. A second implication.is that major .disturbances which occur 

only once within the whole period will create a special problem. If the 

dlsturbance occurred in the past, and is not likely ta l'ecur, the coefficient 

of variation of the series may be inflated, and the target levei of reserves 

may be unrealistically h:i,.gh. The obverse of this reasoning is that our 

calculations cannQt take account of major disturbances which have no antecedents 

in the historicaL data. Again, alternative measures May be needed ta take 
, 

care of such occurrences. This latter issue points up the' limitation inherent 

in an.analysis which uses the past as a guide to the future. In the final 

analysis it i8 the policy make~s who must judge the validity of that assumption. 

Predicting Reserve Levels 

We wish ta combine the transactions and precautionary demand for 

reserves ln a single èxplanatory equation wi th- predictive power. The equation 
, 

must explain bath trends and seasonali ty in the pattern of reserve mov~ments. 

Let us say, for example, that August is the month when reserves normally nave 

an "average" value for the year; that lS, in August the demand and supply 

of foreigri exchangé~are just balanced~ and there is no accumulation or d~cumu-

lation of reserves. We reqt1Ït'e an equation auch that, by plugging in the 

values of the expl~natory variables. which are app~opriate for August, we 

derive a value of zero for.peserve changes during that month. 

This however neglects the possibilities of long-run trends. If the 
o 

country i8 accUlpulating reserves over the long period. for examÎ>le. evetl':twhen 
,~ 

net foreign transacti(;>ns becomes negative t witb respect tp t.he year' s 

average), 're~erVes may still remain above the1.r initial level at aU times. 
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This possibility that reserves ~re moving on trend must also be 

accommodated by our explanatory equation. We must be able to de duce the trend 
" 

-', . 
by using apprbRriate values of the explanatory variables". Lét us say that 

trends are m~asured by 1 comparing year-end data; then by putting in the values 

of the explanatory variables at the end of the 'èurrent year we can deri ve 
, ' 

"" 0 a value of reserves which will be ~igher than the reserve levels of last December 

if there i8 an upward trend ,and vice ve;rsa. 

We turn now. to the outline of such an equation. Take the balance 

of international payments for any one month. \le have 

B' = y E , ,whe~e B' balance of payments; 

y national incorne; 

E ~ational expendi ture; 

This equation is familiar frorn the so-called "absorption" approach to balance 

"f Oh l o payments t eory The foreign balance is simply the difference between 

the total incorne ~f nationals and their total expendi ture. This formulation 

takes for granted the equation of domestic supply and demand; so ,hat if incorne 

exceeds expendi ture there will be excess supp!y to the rest of the world and 

a balancé of payments surpl\,lS (8 is positive). Conversely, ,expenditure in 

excess of incorne implies excesS demand for foreig~oodS and a bal~nce of payments 

deficit. 

From our earlier definitions (see Chapter One) we have 

= B where Â R change in reserves. 

In order to derive an operating equation we must transform these identities 

into behavioural relationships, and specify the factors by which we can account 

o '1 . ,--=7 
See Sidney Alexander, 'The Eff~cts of a Devaluation on Trade Balance' and Harry 

Johnson, 'Towards a ?eneral ,.heory of the Balance of Payments t' in American 
Econondc Association, Readings in International "Econoadcs, Irwin, 1968. 

* 
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for levels aod variation of incorne and éxpendi 'ture. 

Ineome and expeQditure depend on levels-of national economic activity 

w-hich may be rep~sented "by certain 'state and poliey variables; -that is, 

variables which are either to be set by 'poliey mekers to attain some specified 

goals or to be taken as given. We postulate the use of four such variables. 

Two of these" exports during the month and capital inflows ùoring t~e month, 

l' 
are largely deternined as far as domestie poliey rnakers are concerned. These 

variables represent the impact of overseas influences on the economy. ,The other 

two variables represent poliey instruments: money supply, the monetary poliey 

t 
variable, and govemment expendi ture, the fisca;!- poliey variable. We have 

therefore 

B = iH X, K, b. MS, G) where X 

K 

A MS 

exports; 

eapi tal inflow; 

2 
ehange in money supply 

govemment expendi ture 

The balance of payment~ in any rnonth may be expressed as a f~ction of the four 

explanatory vari.;ibles by virtue of the. fact that these variables are the principal 

determinants of incorne and expendi ture (and hence thé differenee between them). It 

follows th~t 

AR = R( X, K, MS, G). 

This equation in its exa~t form, and apart from any errers in variables, 

will yield the change in reserves (trom any gi ven initial value) which resu! ts , . 
tram the trans.;ictions demand for reserves. This ioilows fram the tact that 

l 
They are hot entirely predetennined. For exampIe, govemment can al 'teY' the 

levei of official eàpital inflow. and there May he some leeway for manipulating 
export quantities and priees. 
2 .• 
~ We ûse changes ln 1Ioney supply beèause. aIl ·i tems .;ire expressed ëis flows. .rather 

than stocks. ' 
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transactions demand has been defined as the predict~le element in the demand 

for international means of payment. In order to incorporate the precautionary 

demand f~r reserves we must state tne e'quation i,n stochastic forro. The 
r 

stochastiè disturbance terro is what accounts for the need te hold precautionary 

reserves. The demand for precautionary reServes (whi~h may be positive, zero 

or negative) is measured as a deviation from the expected value of reserves 

after the transactions demand has been accounted for. 

Let us- assume an initial reserve level of RI' associated with levels 

of·exports, capital inflow, money supply and govemment expenâiture equal to 

Xl' KI' MS l , and GI respectively. Assume that the levels of exports, ca pi tal . . 
inflow and government expeQditure durIng the period of investigation are 

respecti vely X 2' K2, and G2 , and that the change, in money sl;1pply Is. Â MS. We 

can find the change in reserves due to transactions demand as the expected 

value of Il R from the equation above. Let us calI this amount L1 ~. We can 

deduce the level of foreign exchange at the end of the pe~iod, taking account 

of transactions demand only: 

= where the bat' indicates expected values. 

We az>e not however certain that the value of R at the end of the period will 

actually be R2• R2 has the highest probabili ty of occurrence, but other values 

on either side of this central amoun~may occur, each with a different probability. 

There will therefore be a range of values for R
2 

fram minus infini ty to plus 

infinity given by 

= RI ~ -z1Ç ,+ A R2 where 4 R2 ': pre~autiollary demand. 

In theory the ~recautlonary 

will negligible probabili~y 

demand varies fI"OlD' minus to 

densit~associated wi~h the 
-~- \ ~ . 

plus infini ty, but there 

extreme values. sa that· 

1 

.1 
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. ~ ... , 
only 1he values irmnetliately stirround~ng R2 will be significant. 

It turns out therefore that thE\! level of reserves at the e~d of the 
l, 

prediction period is a random var-Ïable wi th a stated probabili ty distribution." 

tach value 1s weighted by the associated probahili ty and this weighted value 

lS the total which is costed according to the formula of Chapter Four. 

The problem with this equation is that thé presence of tR and LMS 

prevent us from precUcting for more t,han a single periode If we Use the expect-

ed value of R
2 

as a base for prediction in the next time period we can no 

longer draw inferences about the probabili ty, distribution of the disturbance 

1 term. If the prediction period were made equal to the time period used in 

the regression (i. e. one month) the model ,is not particularly useful to policy 

makers, who are typical'ly concerned with reserve moverflents between three months 

aÏ1d one year ahead. There is therefore a dile1lllDa between choosing ,a model which 

is a useful guide, to policy and one which satisfies the criteria for reliable 

_prediction. 

'lie suggest that that the dilemma might be overcome by redefining the 

time period wh en predictions Bt'e to be made. In the equation above, KI .... G
1 

and 

Xl would be bne-month flows; however, 'K
2

, G
2

, X
2 

and 6. MS - the quanti ties used 
/ ,...., 

in projècting the demand for resetveff - would be defined as flows over a longer 

per:l.od of perhaps three IIIOnths to ,one year, as int"I-mated ~ve. SA long as the 

.' time period d(jes not i tself enter the equat ion' as an' ~xplanatory variable this , 
~-- ,r~ 

2 
seems an acceptable procedure 

'. 

l See, for example, Carl Christ, EconoJ!letric Moclels ant Methods. John Wiley, p. 561 

1 
2The estimates of tti~ prediction varlÎ~~ce would still, however, be unreliable. 
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'l'here 'is however one ob3ection. In spe~ifying ch~ge~ in' the 

.,' 
explanator-y variables ovel' a year period:; fo.r e'X~înple, wé negléct changes 

, - ~.f . f 

'" l~ 1 .. 

which occur in the intervening period but 'whiCh do not affect the end-

" 
of-per~od value of the explanatory variables. This 'l'aises the possibility 

that even i:f ~serves are adeq.uate to meet requirements. one year ahead, 
.. 

" sharp fluctuations w Üh.i,~ :this period could le ad to reserve exhaust ion. 
1 l 

One suggestion ,is that policy makers might take ,account 0\ this P9ssibility _:' 

by recalculating the optimal res~llevel 7ach month for ~k\ever time ~, 
, \ il 

period has been chosen. This would, O\l'el' t-ime. give_ a completE! trace of '._. ",'Î' 
" 

reserve levels fior each month. .' 
,,' 

'< 

The Expl;inatnry 'Var'iables 

We have suggested four v~iablef! ~ich wUl affect net foreign 
. , . 

exchange eamings in a deterrninate. and predictable way. These' are exports, , , 

govern~nt e~penditures, money supplies ana capital inflows. In this 

se"C'fion we will look, separately at the ~âys':'in which each of these variables 

..... 1 , 
will cause the balance of payments to alter. 

'.., 1 .. 

We begin by rnaking sorne assumptions. The first is that there is 
( 

a fixed exchange rate which is not altered by, fiat during the per~d of an,ùysis. 

hte second is that no new payments restrictions (import or exchange \ cpntrols) '. 

are imposed. Thwdly, there are no changes in the payrnen'ts structure; that 
'~~ 

ia to say, the financial system is not drastically ovemauled, credit poli'cies 

and instruments ramain the same, there 18 no wholesale monetarisation of sub-
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sistenc-e s~ctors. Finally, we assume stabili ty in the i come gdnerating 
l, 

process. This implies stable consumption, investmenÂ'and·import propensities, 

persistence of the initial structure of the prod ive sectors and stable 
/ 

tax propensities. None of our hypotheses abo'};;'(he mechanisms of foreign pay-
/ ' 

ments can be tested if these assumptions Ji9-' not hold. If they cannot be tested, 
1 

the propositions are not useful; even ri they could be said to hold in some 

instantaneous sense, their effects ~uld be indeterminate and unpredictable. , -

The Money.Supply and Forei~-txchange Reserves 
/ 

We .be~in, o~/treatment of the relationship between the money supply 

and reserves with ey-cÙibrium in the domestic market, the market for foreign 

goods and servi~and the market for financidi assets. The supply of domestic 

goods and se~ices suffices to ~eet the demand, earnings of foreign exchabge 
-' 

are, adeq te to the' foreign ex change demand, and the supply of financial 

, .~·asse by surplus spending uni ts is at the level required by defici t spending 
/' , 

./ /' 
/' 

\ 

units, all,at the current levels of income~ 

fixed exchange rates,' propens i ti~s to sp~nd 

propensi ties and rates of taxation. 
\ 

priees and interest rates, and with 
1" 

. . r , 
on lmports and domest1c gOOo.s, savings 

This equilibrium' is now dlsturbed by the injection of additional 

meney supplies which may originate either from Central Bank policy or from 
/" 

autonomous conunercial bank ac;t'Îon. "'Our object her,e is to analyse the effects 

of ~his injection on the ~Lntry' s foreign exchange reserves. In process of 

dôing so,. we sketch briefly the way'in which the whole economic system reacts 

to the meney supplY,change. / 
1 

The new money supplies may de ri va fram Centra.J,./Bank advances to 
. " ~ 

commercial banks which forro the base frOm which the b~S may extend additional 

d i di A • r>. • • _L i if' omest c cre ,t. Iternatlvely, they may derl.ve fpom the pol c es 0 commerc~al 
/ 

,,/ 

.. ,j .. 
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/ 
banks themselves. If the banks'hold liquid funds over and above their'norrnal 

or statutory requircments. then these funds could be used ta increase domesti~ 

credit. ln a small economy ~ith a dependent financial system. foreign borrow-

ing may be a significant alternative source of finance for dames tic credit. 

If banks become aware of significant new avenues of lending which offer . . 
,ubstantial returns. then they are often prepared to borrow funds abroad to 

undertaké such lending1 In this latter case, the process begins with a 10ss 

of foreign exchange reserves, but thi's 10ss is sustained on1y if the new credit 

i5 actually spent on foreign goods and services 2. If the incremental expendi-

ture is directed towards domestic production, the foreign exchange represented 

by the overseas borrowing will be "held as part of the country' s external assets, 

and there is no ~~t change in reserves. 

We may divide the impact of the money supply increase into direct 

and indirect effe~, turning·attention first of al1 to the direct effects. 

The new money ~ll b:~d to expand credit or to acquire fin.ncial assets, 

. except for any porti~iCh i,s hoarded. The credit expansion, which would 
/ 

no~lly be in excess of the initial mone~ supply increase, leads to increased 
) , . 

expenditure on domestic and foreign commodities. The direct effects of 

creating new money are therefore (a) hoarding, (b) acquisition of additional 

financial assets, (c) additional expenditure on domestic gocda and services and 

(d) 'a?ditiona1 expenditure on foreign g?ods and services. Clear1y, then, 

there i8 a direct impact on foreign exchange reserve8~ and reserves will fall 

to ~he extent that incremental expenditure i8 directed towards imports~ 

1Th1s remains true in spite of current,exchange rate uncertalnitv~~nce-bu~ow~~----~ 
tan often be persuaded to accept the ~xchange risks. ... 
2In fact, the implication of the analysis whiéh follows lB that new credit will 
affect expenditure on both domestic and foreign commodities. 

3If the credi t increas~s finance'cl from abroad then this represents the portion of 
,the new foreign indebtedness which remains a charge On reserves in the first ~~nd. 

.1 
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4It The direct impact on foreign exchange reserves may be augmented' 

,-

: 

, by the acquIsition of foreign flnancial assets, though rather special circum-

stances would seem to be n'eeded to promo te this eventuali ty. The banking system 

will hardly use its own additional foreign indebtedness ta increase its holdings 

of foreign assets, and therefore we may expect increased foreign asset holdings 

only if the money expansion derives from Central Bank action. Given that this 

is the case, the new claims may be shifted into foreign asset holdings if interest 

rates abroad yield higher·rates of return than lending to potential domestic 

creditors, or if there is a scarcity of domestic custom~rs qua1ifying for loans 

undeir', the ban!<s' normal criteria .of "credit~worthiness", or if foreign' financial 

assets yield more than domestic financial assets after discounting fôr exchange 

risk a~d ease Of-~vertibility. 
'We turn n9W to deal with the indirect effects of the money supply 

increase, which ~ome about through a reactlon cycle, deriving from the increase 
( / 

in domestic expenditure. This cycle will lead to secondary demands for foreign 
. , 

exchange, through a multiplier pracess. 

increased 

necessary 

We expect the increased expenditure on domestic goods to generate 

money incorne. 'If domestic industri~ have spare capac~ty and the, 

?o-operatin~ factors are present it is then possible to expand ~eal 

output and income; otherwise priees of cur;roently produced commoàities will rise. 

If priees do ris~ there may be sorne. substitution effects tending to raise the 

propensity to import. Domestic shortages and other rigidities would also tend 

to increase the propensity. These factors apart, the rise in incorne will itself 

generate a new round of expenditure witb an ass~ciated jncrease in the money 

supply.. The process is therefore repeated, with new ~cquisition ..Qf financial 

4It assets, additional ho~rding, new demand for imports and domestic output . 

. J 

• 
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Increases in financial assèts can be expected to be substa~tial 

only if the money supply. increase derives from Central Bank action. It is 

possible that fina~cial institutions would wisb ta transfer assets from abroad 

ta acquire domestic financial ~ssets in special circurnstances where the 

domestic yield were substantially higher or where these institutions expected 

to rnake gains from exchange rate movements. The narrowness of the dOmestic 

market financial assets rneans, however,that this would not be cl normal practice • 

In tbe case where the Central Bank acts to increase the rnoney supply, 

commercial banks may wish to acqui~e additional financiai assets to satisfy 

normal or statutory liquidity requirements or because they cannot find enough 

potential customers who satisfy their cre~it-worthiness criterion. The 

commercial banks may acquire obligations of the private sector as weIl as 

Central Bank deposits and govern~ent debentures and treasury bills. Normal 

commerciâl bank practice would suggest a bias in favour of the liabilities of 

official bodies, but we will take account of both possibilities. 

If new financial ass~ts are acquired only to satlsfy liquidity 

, requirements, whether customary or statutory, the parameters of the mo~e-tary 

system will ramain unchanged. New financial as sets would'be aCQuired as a 

result of deposit growth which in tum will result from the growth in domestic 

incarnes. The acquisition of financial assets will therefore be no greater 

than the incorne and .expenditure cycle would warrant. 

If however, there is an independent desire tQ hold additional 

financial assets (because of the lack of suitable bBnk customers) then there 

must be sorne ~-adjustment of the normal ratio of reàl to financiql assets. 

'4:) This will in turn have implications for the pattern of expenàiture. 

" 
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Let us consider first the case where banks wish to hold new private 

sector obligations. This demand can be satisfied only if the private sector 

generates new deficit spending. In thi~ case it may weIl be that aggregate 

expenditure will turn out the same as if the bank has expanded credit ~ith 

the funds used to acquire financial assets. However, the ratio of domestic 

to import expenditure may now be different, and a greater proportion of the 

newly created money may be used to increase productive capacity .. 
+ 

In the more normal case where banks acquire treasury bills and other 

government ~ecurities a similar r~suit may o~tain. The outcome would depend 

on government's expenditure pattern - whether it is more or 1ess heavily , 

Qri~nted tOW~rds~mports than private sector spending, whether the new funds 

are spent on capital projects and the degree of involvement by govemment 

in directly productive activity. , . 
,It is of course possible that no new financial assets are forthcoming 

from either governm~nt or th~ private sector to meet tQe require~nts of the 

banking system. A rise in dOIDestic interest rates may result which may not 

only affect banks' desire for financial assets but may affect domestic 

production and the ratio of foreign to domestic expenditure as welle In an 

undeveloped market for financial assets, however, perhaps the more likely 

out come is a shift into foreign .financial àssets by co~rciai banks. 

Inelasticity of supply of financial as~ets mar therefore aggravate the leakages 

from the domestic system. , 

The làst of the alternatives facing the commercial banks is to , 

increase their deposits with the Central Bank. To the extent th~t this.is.done, 
~ 

the original intention to expand money supplies,is nullified. 
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Without establishing whether or not a new equilibrium will be 

attained ~ we can sugge'st the contours of any such equilibrium. If the 

parameters of the system remain unchanged, then the new money supply level 

sh9uld bear the sarne relation to incorne /la..-eo::t~ after aIl le «<ages have 

been taken into account. lysis 50 far that the 

net increase in .money supply, and the 
~ 

in i ncome will depend on 

the leakages via hoarding, asset holdings and holdings of 

new Central Bank deposits. We can examine separately the new equilibriurn 

conœitions for the real market~ the market .for finaneial assets and the foreign 

exchange marKet. 

Ta achieve equilibrium in the market [or commodities without change 

of parameters we must have domestic commodity supplies increase (in rnoney 

~erms) exactly in the amounts of the new injection into the domestic 

expenditure stream. If dornestic output and domestic priees are both inelastic 

in the short l'un the~ equilibrtum cannot be achieved with the same economic 

relationships as before. A disequillbrium situation rnay persist with short ages 

and bottlenecks in various domestic acti vi ties;' perhaps more likely, however, 
t1" 
is the prospect that the difference between domestic demand and supply is 

qirected towards imports. This additional import dernand will precipitate 

additional demands for foreign exchange which will ultimately have repercussions 

, on the money supply and on incorne. A new equilibrium i5 still possible, but 

only with changes in the relationships which define these economic interactions. 

,There i8 dbequilibrium on the forei&n ~xchange market unless the ___ -------/ 

increase in mener sYppliee 'leaèB tQ an ;ncrease in export p~lOng 
o as ilPney incomes l'iSé at ~11, there will be an addi'tional demand for imports 

WC 0;4*" & 2 Zi&W2tUi lUJ&&GI5\ctwM ft 
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and fereign exchange w~th which te procure them. This demand may be augmented 

by any demand for new for~ign financial assets. There is thus a continuous 

charge on the fnreign ex change reserves of the country, unless new sources 

of foreign exchange becon~ available. Whether new money supplies will trigger 

additiooal export earnings will depend on the constraints on expansion' in the 

export industries. If export industries are constrained on1y by financial 

considerations, then increased money supply will make credit available for 

their, expansion. It is equally probable however, tha~ export constraints derive 

from considerations of market, technology and expertise, none of which will 

be affected by the increased money supplies. We cannot therefore expect 
v 

foreign exchange equilibrium unless therè is a shift in one ,of the parameters 

of the system 

Financial equilibri~ requires that spending,units generate new 

deficits (and,. as a result, financial obligations) in the amounts demanded 

by the financial system. We have noted aIready the possibilities and 

limitations of expansion in the private sector. The public sector will gen-

erate a supply of frnancial assets which depends on government's expenditure 

policy as weIL as the effects of increased incornes, imports and expenditures bn 

government revenue. If government supplies financial assets sufficient to 

meet any,deficiency in pri~ate sect~r supply, we cannot conclude that equilibrium 

will ensue, however. This quantum of g~vernment obligations may permit addition-

al govemment expen~iture in excess of the spending app~priate to the new 

leveI of incorne. The addi donal governmeI1t spending will therefore genet'ate' 

fUl'ther incarne increases and forei~ exchange lasses. 

The general concl~ion te be drawn fram this'analysis is that an increase in -
money supplies in Caribbean economies will crea te a disequilib~ium situat!ono .. 
w{th a considerab~ drain on foreign exchange r~sel'ves. This conclusion 

: "i. -,,'i,.' .. 
illLlM:' , 
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derives fram the inadequacy of'free,market adjustment mechanisms in any one of 

the three markets just examined. On the domestie goods market, the priee 

mechanism will not necessarily induee sufficient domestic supply response, 

and there will be a tendency for import propensities to ri~e. Foreign 

exchange markets are likely to he in disequil~brium because, with, a fixed 
( 

exchange rate, no mechanism exists to ensure that new exchange earnings are generated 

to compensate'for the induced increase in foreign exchange spending. The 

~rke~ for finaneial 'assets simi1arly lS unlikely to be in equil~brium, because 

there, is no interest rate mechanism to ensure that the supply of financial 

assets equals the demand. It is ev;ident, moreover, that, disequilibrium in each 

market rein forces disequilibrium in the others, aggr~vating the already' 

severe drain on,foreign exchange reserves. 

Exports and Capital Inflows 

Exis.ting regulations in Jamaica require t.?at all export earnings be 

surrendered to the Bank of Jamaica. Consequently, any inerease in export 

earnings will be translated into foreign ex change holdings in the first instance. 

The domestic currency is~ued in exchange provides in~reased incarne and increased 

spending, including additional expenditure on imports, thereby reducing ~he 
"'" '~ .. 

net contribution w~ich export earnings make tow~rds the reserve stock. 

The net addition to, foreign exchange reserves may in fact be very 

smal!. The combination of a, high margineil propensity to import and a smalf 

propensity to save will mean litt le addition to domestic productive capacityl: 

-Most of the foreign e~change earned will be, spent abroad. 

1 
If for ,examp1e we take the. simple Keynesian m:>del where the multiplier is given by 

l , the increase in incOll)e (Â Y) result lng from an increase in exports (6 X) ls 
11'+111' " ' , , ' 
givan by ..AL . ,The induced incvease in imports is...!!!.- a'y. When's = 0, al! the 

S~ m s ... m 
additional foreign exchânge earned fram exports i8 spent on imports. 
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.The pécuJiaritieS of t~e Jamaican monetary system raise the 

possibility that the induced foreign' exchange spending may he greater than 

the autonomous increase in foreign exchange earnings. The prospect arises 

from the fact that increases in the money supply may-weIl be triggered by 

the increased export earnings and the consequ~nt increase in expend1ture. 

This effect ls not strictly)predictable; it would depend on the size of the 

export increase, whether it was expected to continue and the confidence factor 

which d~rives ,from these considerations. . '. 
50 far in this section it has not been neaessary to specify whether 

the inêrease in exports is temporary or p~sistènt. If we have a one-shot 

increase i~ exports, there is the possibility that the effect on import levels 

will outlast the initial export impulse. Individuals may wish to continue 

higher leveis of spending after the additionai forei~ exchange earnings 

have been dlsposed of. Since the rnoney supply rnay exp-and in response to 

this desire, it ls po~sible that a net loss of foreign exchange reserves might 

occur. 

The analysis of the foreign exchange impact of capital inflows 

i8 the same as for.~xports. Export revenues and/capital inflows will generate 

the sarne sequence of reactions and induced foreign excha9ge charges.' However. 

in the ca~é'of capital inflows the net accretion in foreign exchange for any 

gi Ven amount of capi faI will usually dÙfer 'from the addi tional exchange 

,yieided by the same amount of export~rev~nues. The foreign exchange yield , 

of the capital inflow ls less by the amount of ~nterest payment (and amortisa­

tion, if any) during the period. There .rnay aiso be a difference resulting 

from the fact that the nature of the capital inflow (if for example it is 

e ti~d "to the purchase of imported machinery) may. lead to a greater proportion 

of import expenditure out of a given capital inflow than would he ~he case 

..... 

, . 
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for exports. Therefore, althôugh, the effects of capital infl~s may be 

accommodatèd w~thin 'the' framework of the analysis already ouÙined in this 

,section, the quantitative impact may be different in the two cases. 

Government Expenditure 

IncTeases in govemment expenditure will le ad to increases in imports, 

bath directly and via the induced increase in national incorne and expenditure. 

I~ this case we will of course not have had an additienal accretion of foreign 

exchange, and so we can say unequivocally that there will be 108s of foreign 

exchange reserveS. Unless the increased govemment expenditure induces an 

increase in money supplies vi'a commercial bank action as mentioned before, the 

1088 of reserves will be somewhat less·than the expenditure increase. The 

difference will be accounted for by the domestic content of the additional 

expenditure. 

There is the impbrtant further is'sllti of the source of finance for the 

new govemment expenditure. 
'\ 

locally. The gov~ment may 

-' Let u~ assume th~~ the govemment borrows money 

borrow from the Central Bank, which then holds 

the govemment obligations in its asset portfolio, without any further effects 

on the mon~y supply or foreign ex change reserves. ~f the loan is raised 

through the commercial banks, howeve/, it is possible that B.ome money 

eon8equenee's may.be triggered • 

8upply 
\ 

• Whether or not their lending to govemment will generate an increase 

in ~ey supplies depe~ds on the commer~ial banks' liquidity position and their 

reaction to it. Let us consider first the case of excess liquidity. If banks 

in Jamaiea hold liquid 'funds in excess of normal orstatutory, requ~rements, 

these may be placed on deposit with the Bank of Jamaipa. or with their Head 
r. • i} 

• 

. ./. 
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Offices, or they may be used to buy ~lai~ on the privatè sector, government 

or statutory bodies. Given any one of these circumstances, what will 

happen to the money·supply if the banks now decide to buy new gover~ment 

securi ties? 

lf the funds are obtained by liquidating balances with the Central 

Bank or with Head Office, there is an injection ~f new money. The difference 

between the two cases is that, in the case~f the Head Office palance, the 

new money is accompanied by an initial fall in the foreign àSsets of the 

banking system. This is only a sUPerficial difference, however. Recall from 

our analysis of ~ effect of money supply changes on foreign exchange reserves 

that the loss in,foreig~ assets will be sustained, in either case, only to 

the extent that there is an induced increment in impo~t expend~ture. If the 

banks funded govemment out of a surplus of private sector secur~ties, Or 

previously held ob~ig~tions of statutory boards or govemment,' there would be 

no change in the lf6ney supply; credit would merely be shïfted from one sector 

to another. There wo~d be an exception ta this if govemment securities had 

to he sold to the Central Bank to secure the necessary funds. In this case 
.. 

thfi!I'e ls an increase in total credit and an increase in mo~ey supplies'. 

If the banks had no excess liquidity they could accommQdate t~ 

govemment only by reducing private sector credit or borrowing from abroad~. 

The former is neutral in its effect on money s~pply, while the latter increases 
, 

money supply with an equivalent fall in net foreign aesets in the first 

instancE)!. 

We may now summarise the effects on foreign exchange reserves which 

~ lw~ neglect the possibility of borrowing from the Central Bank, sinee this 
·would be equivalent to direct lending by the Central Bank to government. 

'-

" 
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'" would result from commercial banJ< lending to govemment. In cases where 

the~e is an increase in the money supply we will generate disequilibrium 

dynamics leading to a 1055 .of foreign excha~ge by the process outlined. 

earlier. Where.there is a switch from private sector credit, any foreign 

-exchange 10ss would depend on the difference betwean the private sector 

and govemment with ,respect to their propensities to spend on imported 

commodÂies', If the propénsitie5 are the same, then there is no change in 

reserves. but.if government spends a large~ proportion on imports net foreign 

assets will decline. 
. 

These charges on foreign exchange reServes, where they occur, must 

be added to the initial foreign exchange impact of the govemment expenditure. 

When money supply increases, two expansionary infiuences are simultaneously 

at worl< on !lational expenditure (and hence imports): 'increased govemment 

~pending and expanded money supplies. In the case where a credit switch is 

accompanied by different private and govemment import propensit·ies, there 
• 

ls in effect a shift in the ove l'al l propensi ty to import. Where the import" 

propensities are the same, th~ monetary effects are neutral. This yields 

three possib.i1i ties for net demand for foreign exchange. Taking the possibili-

t~es in revèr:?e order, we have Ca) ,a demand for foreign exchange no greater 

than would be induced by the in9rease in g?vernme~t,expenditure its~lf (see 

first paJ'élgraph under "Goverment E)ij>endi ture"); (b) a net demand greater or 

less than this depending on whether gover.nmen~ has a larger or smaller import 

propensity; and (~) net demand sreatèr than for (a). the additional/demand_ 

,being detennined by thé extent of increased money supplies. 

Th~e poss ibili des ·remain: govemment may finance new expenditure 

,from previously accumulated surpluses J from pew tax sources. or from borrowing 

1 
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abro~d, If government borrows abroaQ, the an~lysis is formally similar 

to the export case, The main motification ~ould be that inte~st and . ~ , 
amortisat!on payments must then be included in the import charges which 

are seen to derive fram the additional govemment expenditure. As before, 

there will be a net addition to foreign exchange reserves if there,is no 

increase in the money supply beyond the efrect ~f the injectiln of new .. 
govemment expenditure into the national expenditure ,stream. If, however, 

_~ney supplies rise as a result of conunercial bank actioR..!.t ,is possible that 
" 

there will be a net réserve loss. 
\ 

ac;urnul~ t~d surpluses, If govemment expendi ture is financed from 

we have the situation as stated i the first Sentence of this ~ection'''' a 
/'" 

loss of foreign exchange (the res of increased imports out of new.incornes) 

which may be increased by commercial bank action-. 

increasing 

The moreJinteresting porSibili~ i~ that finance is obtained by 

taxes. Let us consider incorne taxes and import duties separately 

as sources of revenue. If incorne t~es are in~reased dornestic expenditures 

would be subje~t to deflationary te~encies. Incorne may fail to rise as 

rouch/as it would under other assumptions, and the loss of forei~ exchange 

will theD not be as considerable. However, again, we must take account of the 
• 

money suppIy. '1t may well 'b~ that' individ~ls dè'mand more credit to sustain 

consumption at the pre-tax level; if commercial bank; are liquid and are 

disposed to rneet this demand, then the restraint on incornes and foreign 
1 . 

expenditure may be le~s manked. 1t foilows that if we are to protect foreisn' 

ex?hange reserves, then a policy of mooètary restraint may be required to 

support the tax measures. 
• • 1 

Let us now take the case where the additional revenues are raised 

from import duties'. The effect will depend on the priee elasticity of demand 
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for imports. We expect that the volum~ of imports will"not fall si~ifi- , 
l ~ 

cantly. Thus there will be no ,saving of foreign exchange.· What is likely 
, .. '. 

is that the increased priees which nationals will h~ve to par for imports 

will cause inflationary tendencies. ~ increase in ~ney.incom8s may then 

lead to further demands for impo~s and a greater loss of foreign exchange , 
reservèS. 

, We conelude that, depending on the method of financing
2, 

go~ernmentC expendit~e may Yebd to (~) incre~;es in foreign reserv~s con­

siderably less than' the amount of government expenditure (in the case of 

foreign borrowing only); (bJ decreases in foreign reserves whieh may range 
~ 

-from z:.~ .to "arrli:nînts signifieantly in eXCéSS of the govemment expendi ture. 
/ ~ 

We can swmnarize the discussion hy showing a hierarchy'" polic~es, 

ranked accordi~g to their (decreasing) contribu~ion to foreign exchange . , 

or their (inc~as~ng) cost tn1foreign' exchan~e. Let us first list t~e policies 

as'we have analysed them above: 
J 

1. Local borrowing from the Central Bank; 

II. Local borrowing from commercial banks; 

III. Foreign borrowing; 

IV. Use of accumulated surplus; 

V. Ràising additional ~axes on fnco~; 

JI Raising additional taxes on incorne with increases in 

the money supply; 

VII. 'Raising addi tional i1lJP.Ort duties. 

lThe sugg~sted rea&on is the high.proportion of'essential consumption and 
intermediate items in import expenditure. See'Nassau Adams, 'An Ana 
Food Consumption and Food lmport Trends in Jamaica 1 • Social and Eco omic 
Studies. March 1968; and Adams, IfJ:mport S;tructure and Economie Growth' 
Social and EconQmic Studies,Sep'tember 1971. 

2 ~, . Naturally, seyeral of the alternatives may be used together. 

.' 

, . 
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Government E endi ture and the Induced 
s 

1 

A1-ternative Change in Re se rves : Probable Range of Out'eomes 
methods of Increase Decrease"':~ 

financing Negligible Less .than G Greater than G 

l , X 

-.:,'" .. .:::;U- X X 

III X X 

IV 
. 

X 

V X ~ 
VI ) X X 

VII X X 
, 

\ 

/, 

j~ 
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The table below locates each of tne alten1atives alon~a continuum from . ,-

those policies which lead to increases in reserves to those which lead to 

a reserve 10ss greater than the aroount of government expenditure ( G). The .. 
arrows indicate uncertainty generated by the possibility of aut.onomous 

commercial bank action. 

/ 
Simul taneous Effects 

The foregoing e~lishes o~ a priori notions of the relationship 

. ~ 
between each explana t:,ry variable and the dependent variable, reserves., T~e 

four independent variables must now be combined to determine their simul tan-

-eous effect 01) reserves. A difficulty ~ises here because of the interrela-

'tionships between the explanatory variables themselves. The roost evident 

example of such relationships is that between money supply and each of the 

"real" variables. In the course of the analysis so far we have cornmented 

ex.ensi vely on this phenomenon at severa). points. Other examples might be , 
,. 
" 

adduced.' For -exarrple, inflows of capital may be directed towards creating 

new capaci ty in export industries, thereby es'tablishing a link between the 

variables "exports" and "capital inflows" (apart from atty possible lags); 

and increased exports may lead to increased gavemment revenue which Tnély in 

turn lead qu~ckly to additional government e~end.i ture~, assuming government 
.. "" • Q 

" 
were operating under a tight budget 1 constI'ainf: 

The effect ,f this mul ticollinearity between the explanatory 

variable~ will be to introduce bias into the estim:tes of the para~ete.rs which 

define the relationship between each variable and réserve It' will not be 
'~ 

possible ta draw i\riferences about: 'th. effeat of one variab1 reserves, 
• 

given that other v~iables are present. This is in itself t an important 
.) 

10ss as far as our analysis goes, sinee the yarameters equation, 

) 
') 

., 
! , 
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though of great interest, do, not enter into our reserve maximisat ion model 

as such. What does affect qur maximising conditions is-the variance of 

~ ~ ~ -,,-
predictad values of foreign reserves. "'fhis is where our difficul ty arises, 

since we can no longer say wi th complete accUracy that the distribution 

function of the predicted value will be nonnal. We are nevertheless forced 

to use the normal assumption as an approximation, even though we thereby 

, sacrifice sorne degre~ of precision in our analysis. 

Qualification of the Analysis 

The equation we have devised in this chapter may be regarded as the 

reduced form of a system of equations which traces the interrelationships 

between aIl ,the major economic variables - in cOrne , consumption, saving, invest": 

ment, government revenues" imports, prices, interest rates ,exchange rates, 

etc. - and s~ml,lltaneously qetermines their values for given policies, So as 

not to di ve,rt fram the main purpose of the study we have had to forego an 

investigation of the complete system an.s:l concentrate on the simpler reduced 

form. While this does not introduce any error when structures remain un-

changed, we may l'un into difficulties should changes ~ccur in the (unspecified) 

equations which comprise the' structure. Fol" example, suppose trade Or taI'Ïff 

controls are imposed, or there is a change in the exchange rate. These 

• factors could imply çhanges in the functionâl relationship between reserves 

and the four ch~sen explanatory variables; and this would in tum mean a change 

in the variance of reserves. Let url suppose that this--change took place some-

where within the perlod covered by the time series on whicb the estimation is 

based. What we would in fact be doing would be estimating as one equation what 

are in fact two distinct eq uat ions. 

How should this problem be treated? First of a11, notice th~t the " 

problem does no~ arise if the changes affect only the values of our four 

explanatory variables and J'lot their relationship to the level of reserves. It 

>, 

; 
-- ---- --- ~ f ,'" " 

~~:. ,,. 
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..., 

i's probable, however, that changes such as those mentioned above wUI alter 
1 

( . the nature ~f 'the relationship. One approach would be to include these 

.' 

addi tional fac~ors in our explanatory,equation ei the!' directly or by the u§ë 

of proxy va;dables. The other alternative would be ,to divide the data into 

two (or> more) groups in accordance with the timing of the change. The first 

alternative would be preferred i'f changes are continuous; the second if they'.;' 

happen only occassionally. 

Tl1is model of reserve determination has clearly not yet reached any 

advanced stage of refinement. l should hope~ however, that the analysis of 

this chapter has established its cl~im to serious consideration. The results 

, ' 

of estimation are' sufficiently interest~ng to suggest further development 

of mixed modeis of this kind which combine "reii! and "monetary" variables 
'" 

to provide a more complete explanation of macroeconomic fluctuations. Its 

chief usefulness ,for> our pU:r>poses is to illustrate the method of computing 

) optimum reserves" but, within the stated limitations we hope to üse it to 

-draw general' inferences about actual reseI've management in Jamaica. 
't 

" 
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Measuring the Costs 
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Exehange rese~ves held by the authorities represent a clairn on 

foreign resources', and foreign l'esout'ces are vital for the proeess of 

development. However, exehange reserves are not used to procure foreign 

resource inputs which would accelerate this process of develqprnent. It follows 

that there is an opportunity cost implieit in holding exchange reserve&, and 

we now turn ou,r attention to the task of measuring this cost. 

The question of foreign resources for economie ~eve~aprnent is assa­

ciated most closely with th.e narne of Hallis Cheneryl whose' work has inspired 

extensive studies on foreign aid flows 2 'fe will employ a simple version 

of the Chenery formulation as a basis for our anafysis. 

The foreign resource requirernent at any time t is the difference 

between foreign expenditure at t and earnings of foreign exchange at t. Foreign 

ex change is earned fram exports of goods and services (and transfer payments. 

factor ineornes, etc.), and foreign expehdi tu~e goes on ~mports of goods and 

services (and transfers and factor incorne payments aceruing to foreigners) . 

. 1Chenery's argument is stated most comtSrehensivelY in H. Chenery and A. H. 
, Strout, 'Fo~eign Assistance and Economie Development 1 ,Arnerican Economie 

Review Vol. 56 (1966) pps. 679-733; fupther development of var~ous aspects 
of the' model and empirical tests are t'o'-be found in Chenery, 'The Role ·of 
Industrialisation irt Devel-opment P~gramsj, American Economie Association, 

, Papers and Proeeedings,Hay 1955 pps. 40 ... 57. • Chenery and O. Bruno, 
'Development Alternatives in an Open Economy: Casè of l'SJ'ael r , Economie 
Journal Mar.1962 pps. 79-103 and Chenery and A. Mac s'Optimal Patterns 
of Gro,,*~h and Md: The Case of Pakistan r , Pakistan Development Review, 
Sunmer 1966. 

2perhaps the most el(haustive fs the UNCTAD II Studys 'Trade Prospects and 
Cap! tal Needs of Developing Countries UN p$. TD!34/R,ev 1.. A study along the 
lines of the UNCTAD models was done for Jamaica by D.J. Htrris, 'Saving 
and Foreign Trade ~ Constraints on Economie Growth', Soo1al and Economie 
Studies,June 1970 s pps. lIt7-177. 

t' 
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Let us write 

6-1. = 
where r t is the foreign resource ,requirement and Mt and X

t 
are imports and 

exports ,respectively, sa that we neg1ect tranfers and factor incarnes for 

the moment. Let us begin ~ith the current year (year zero) and project 

to year t. For convenience, assume that exports grow at à steady rate ?f 

x% pel' year frarn zero ta t. Then 

6- 2- = 
Let us assume that imports are initia11y equal ta M , and that addi dana1 

0 .,.. 
impoI'ts pètween zero and t are proportional ta the increase in national 

... 
incarne (y) over the period. We have 

6-3. = M o 

Now, what is the value of Y
t

? 

+ m (y - Y ) 
t a 

This we are ta choose, ~e do 50 by choosing 

a constant growth rate of incarne equa1 to g% pel' year over the periode 

This gives 

6-4. 

where Y is the incarne at zero. 'Combining this system we gèt a 

6-5. = H + m a 
• 

For any value of g chosen, the'refore, we can find a corresponding value of 

Ft' We know the current vallms of imports, incarne and exports 

(M , y and X respectively). rn apd x must he estimated. 
o a a 

In estimating the l'ate of gpowth of exports we assume that the 

average ,rate of growth over a number of recent years will be silstained. This 
',l 

shau1d be regarded on1y as an approximation for the convenience of this 

ana1ysis. In an operatiQDal situation pqlicy makers CEluld derive a more , e 'infol'll\ed estirnate' of growth prospects fol' each export acti vi ty from a careful 

examination of market forces, the expccted supply of exports from domestic 

Il 
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\ 

sources and competing sourœs abroad and the prospe,cts for ne\:,\Products 

and new markets. \ 

The import pt'opepsity m also suffers from i ts aggregat~e nature. It 
\ 

}s a special kind of import propensity, representing an 'ave~~ge' ~alue of 

the parametel'" ovel' the period. The major criticism of this macro-p~I'ameter 
\ 

is that it may conceal qui te drastic structural changes, which more ct?-s-

aggregated analysis might reveal. ,It is true that the assumption of a ''stable , 

import propensity may be unrealistic in a developing country where struàtui'eS 

of production and patterns of consumption are in a process of continuous 

change. However, as long ~s we remain aware of this factor, and make appro-

priate adjustment from time to time, the use of a constant !li may still be 

useful for analysis in the medium tem. 

The equation we have just derived corresponds ta the Chenery-Strout 

case of trade limi ted growth. There the target growth rate can be achieved 

sa long as sufficient foreign resources are available, and there will be no 

deficiency of savings once the trade gap is closed, by capital inflows. 

Chenery deals with a nurober of other p05sibili ties, and we must de termine 
l , , , 

their importance for this analysis. 

One possibili ty i5 that the country may have a limi ted 'abili ty 

ta invest' or 'limi ted absorpti ve capaci ty' . In this case, there i5 an upper 
, , 

limi t to the growth potential, regal'dless of the ! f . amount 0 fore1.gn reSOUI'Ces 

,available. This limi t is set by lack of ,ski1l5, ~ntI'epreneurship, social 

and economic infrastructure or any of a number of sdcial, economic, political 
, 

or psychological factors which prevent the use of available investible 

resoul'ces for development. lIf such a Hmi t §hould exist in Jamaica, then 

o we would he misrepr.esènting the cost of holding reserves if we, f0und that 

" 
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this-c()st, as calculated above t implied a.,. l'ate of growth which could, not 

in any case be ---achieved because of the capaci ty limi t. 
, , 

We feel that this possibility may safely be neglected in the Jamaican 

case. The reasons êlI'e {a} that the Jamaican economy has shown evidence of 

a capacity to absorb consideI'able incl'ements in investment each yeaI' fol' 

most recent yeal'S; and (b) that the country's absoI'ptive capaci ty may itself 
, . 

be increased by the injection of foreign l'esources, which may take the fOI'm 

of skills and techniques which previously pI'esented an obstacle to the "abili ty 

to invest". The points are enlarged upon below. 

A second possibility to be considered is the savings Hmit. The 

.~ argument here is that there is a very low level of savings assaciated wi th 

the'observed levels of exports, imports and national incarne. If we estimate 

the foreign resourc~ requi~ement salely on the basis of trade flows, we will 

find in this case that the total savings (domestic savin~ pl~ foreign inflows) 

are insufficient to sustain the rate of growth ~hich, on the basls of trade 

alone, wauld seem possible. Additional foreign resources will be needed to 

support the growth rate, not because there is any shortage of farei~ exchange, 

b~t because 'damestic BBvings are inadequate. The situation leads to "excess'~ 
/ 

imports. If damestic savings were available to make up the discrepency, there 

would~not neces~arily be these additional imports. 

The implication "for our analysi~ is that the formula at,6-5 will 
---- - - ---- -

agaïn ovel'State the cost of reserve holding, sinee that equation does not 

explici tly take account of t'he dome.stic demand and supply of investment funds. 

It assumes ,that if foreign resources cdn be had to fil! th€ tr'ade gap, t~en' 

~e resU1tant inves~~nt i~fl.ows wi11. w!th domestic saving. suffiee to 

~n t~tal domestic.investment at the target growth level g. If dOrOOstic 

, , 
~, 

--,' " 



" 
~, 

1 

! ' 

o 

141 

\ 
saving is insufficient, this value of g. is unattainable and the gi ven inflow 

of foreign resources can sustain only a lesser value of g. In other words, 

the level of g associated wi th any F in equation 6-5 is higher than the 
(, 

levei which could be achieved in practice, and the growth sacrifice associated 

~i th immobilising any portion of F is overStated. 

We may allow for this Situation by restating our fareign resource 

requirement in terms of the now 'd~inant "savings-investment gap". The . r----:, 
lI}inimum inflow of,foreign resour es at any given incarne levei Yt is the 

amount required ta close the t gap, rather than the lesser 

amount required ta close the fOreign payments gap (eqÛàtioa &1). We have 
~-

6-6. :: 1 
't 

S 
t 

--------

where It and St are respectively investment ~nd saving in time t. 

Investment req"uire.d is gi ven by 

6-7. l . 
t = k (Yt+Ï \), 

k being the incremental capi tal output ratio. fil ,', 

From 6- 4 we have that .. \-~ 
Y

t 
:; y (l+g)t 

0 

50 ~hat 

6-8. ~- Y = gYo{ltg) t, 
t:t-l t 

Therefore 
~i y 

6-9. It 
t :; kgY (l+g) 

0 

Express the savings function in a manner analagous to the import function of 

6- 3 and we deri ve 

6.-10. St = So + OC (V
t 

- Yo) 

where ~ ia' the ,propensf ty to save defined in the sa~ way' as m. 
~ __ ~. t 

Therefol'e 

./-
St = «oY 0 + O(L-( I-t:~) t ~ll Yo 

/ 
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The eqbation' which replaces' 6-5 as an expression of foreign resouree 

requil'ements i8 

e-ll. 

This' equation may be used as an alternative to 6-5 if dornestic 

saving is the growth-limiting factor. 

At this po1nt, we present a simple graphical illustration of the 

points just made, Curve 1 represents equation 6-5 and curve II equation 

6-11. Let us suppose that these curves relate to a five-year projection, 

-In other words, Ft is the total foreign resources which would be required 

to sqstain any chosen growth rate between year zero and year five. 

If we use .eqqation 6- 5 to cost exchange rE!serves, let us see w hat 

ha~ens when our target growth rate 

thai or l of foreign resourCes would 

is less that Og3,We would 'estimate 

. ' 

permit growth ra~e Og2' but in fact'Og2 growth 

would leave us -s~ort o~ domestic savings by an amount equal to FI F 2' 

Because the saving limit is effective here, OF
I 

will generate growth rates . 
no gr-eater than Ogl' Hence the growth-cost of reserves equal to OF 1 is 

og1 (less than Og2)" Equation 6-11 shou1d be used in this range. Equation 

6- 5 becomes operati ve {lt rates of gro~th gi-eater th an aga' where the amount 

of foreign resources needed to close the savings l~vestment gap is less 

than is needed to close the trade gap, In this sttuatiot;l,' foreign resources 

which would pertni t O~ growth, for ex~mple, would leave "excessif (unrealised) 

savings e'quai to 'Fl
4

' 

Nei ther 'trade-limi ted growth' .nor 1 savingS-limi ted growth' i5 
. 

efficient in the sense of making optimum use of available resources, domestic 

and foreign. In the trade-limited ease, sorne national savings are hoarded. 

spent on non-essential consurnption goods or invested in non-productive, 

acthi ty, simply becaus.e if they were irivested in production,,' addi t ional 

/ 

/ 

/ 
/ 

/' 
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Trade-and Savings-Limited Growth 

p 

- -

- -

~/~-

1 

,1 

1 

/ 

/ 

Note: Curve l represents Equation 6-5; 
" 

Curve II .represents Equation 6-11. 

II 

, \ 

Source: Adapted from Chenery and Strout (oP. oit. ). 
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. \ 
itnport requiremènts would be gen~ra_ted' w~iCh ceuld not be met frolll" available ,., -. 
foreign exchange sources, In the savings limi ted case, that portion of 

capital inflow which makes up the savings deficiency wiÜ create an "excess" 

of foreign exchange, some bf which may be accumulated in the form of reserves; 

hOwever, there will "also hl! generated demands for rion-essen dal imports, 

particular1y in a highly trade orientea economy. 

1 It'should therefere he possible~ wi th sorne economic re-~tructuring, 

to find a growth path which would economise on the use of foreign resources 

by eliminating both excess importa and unrealised sav-ing. New prç>duction 

techniques, different sectoral growth rates i' import s1,1bsti tution, new export 

markets and ~anges in consumption patterns may all contribute towards this 

goal. '" The difficul ty is, as Chenery and Strout demonstrated, tha t thes~ 
, ' 

are changes which take many years to effect. Therefore, in an analysis 

which looks ?head only fiv~ years there is probably very litt~ that can 

hé dene to achieve more efficient growth. For longer periods sorne fle~ibility 
.: 

may be possible,· though Chenéry and Strout argue that even te!! Jears is too 

s90rt a period for noticeable changes of this nature to take root in~ many \ 

economies~ 

• 
It follows therefore that the trade-a~-savings"..limi ted e,quations are 

reasonable approximations ta 'reality for the J.ength of period we employ 

in our projections, and the functional relationships with.fixed parameters 

should yield acceptable estimates Qf the gro~th impH~tion' of any foreign 

resource input. 
( 

Before going on to the task of quantifying these relation~hips, 

\ we wish to substantiate our con~ention that the 'ability"to invest' is. not 

(\ \ a serious growth limitation in the' Jamai can ' case 0, The contention ~s p~r~ly 
based on the)arg~nt8 t already mentioned 1 that forei,gn reso~ce inputs may 

~,,/ . 

\ 
\ 

. . 

" 
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'. 

" ' 

\ 
f 

raise the ceiling on the ahili ty ta invest. We can de~trate as w~ll that, -
even if we n~glect this possibili ty, considerable growth is possible even 

wi th a low cêiling on the abili ty to invest. 

, . , 

" 

The abili ty to invest is represented in the Chenery model by th~ 

parameter ft , which méasures the percent age, il'!c;:r.ease in this -year's investmeD'~: 

over the year preceding. Therefore r .. 
6-12. 

, 
Even if desired rates' of growth, capital-output ratios and development 

J 

strategies l"equire i t" and, in addition, adequate resources are available, 
~ , 

" . 
investment cannot be raised qbove It because the economy' la'clds~th~r_~apacity 

to absorb any more inves tment . It is c1ear, on the oth~r na\d: "tha t any ~a te 

of growth, which demands less than It is po~sible (if resources are avialable). 
, ~ . 

!hus, if hi~? r'àte::> of gnowth (g) are possible with very smal1 val,ues- of f3 ' 
the abili ty to inyest is of no practical importance as a Hmi t to growth and 

the use of· foreign resources. 

. -
If the incremental capital-output ratio 

-( following Chenery) 

6.J.3. 

.which gives 

6-14 

. 
, By assumption, 

y T = t + l 22 IT a 
k T = 0 . 

~"-

·T :: t - l 

(y -
t 

, . 

Y ) ( k1 "'i= IT 
o .- "T :: 0 

• 

, y - y 
t 0 

1 

. , 

is k, we may write 

, \ 
wi th a constant rate of growth of. income, (g). And we may wri te 

'10 

6 -16. T - t - 1 

'. 
/' 

T IT· .... , 
T 

= l + r (1 + A ~ + l (1 + ~) 2 '+ ••• l (1+.ct) t-l ' 
o q r 0 ~ . 0 I"~ , :: 0 

assuming that the li~it on -the 
\. 

~i1ity ta invest 'does Dot cha~.g~ over T. • 

\ 

" 
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1'&5 

The maximum value of Y
t 

is giyen by 

Yo L-(1+g)t - l 7 =, 10 ~l t (l+~) t 

~ 'k 
6-17. 

-from whiQh values of g corresponding to Wirious variou5 values of ~ and 

t may be calculated. 

In tLe ,accompanying table we P1sent a selection of resul t: based 

on the 1960 values of Y and I, "end a calc'tJla ted value for k 0:( 3. 89. The 

figures in the boxes of the matrix gi ve values of the maximum 

rate of growth which is possible at various c~aci ty Maximum Values of gC % pel' annum) 

limits and over different time horizons. 'l'he 

inferenc'e is clAar . A capaci ty limi t of 5% 

which is way "below anything we experiel'lce in .. 
practice would permit growth rates' of 6.8% and 

6.5% in fi ve and ten years respecti vely. 

~s) 
(3 (',) 

./~ 
1 

5 

y = 383.1 o 
The capa ci ty limi t cannoi in fact be anything Qf this 

arder, since the econ~'has demon~trated its abil~ 

. 

5 10 

6.3 5.6 

6.8 6.5 

1 =103.8, k= 3.89 
o 

ta absorb considerably.higher increases in investment from year ta year . 

Percentage incréases in gross domestic investment in tne Jamaican economy 

are given below for recent years: 

1961 1962 1963 1964 1965 1966 1967 .... 

~ 1 

-6.1 2.4 10.9 Il. l 17. 6 16.4 
, 

SourCe: IMF~ International Financial Statistics 

1968 

30.2 

Calculated t'rom data\res~nt~d later'!n this chapt"r. 

1 , , 

1969 

13.9 

( 
i 

1970 

5.5 

2 J & Li .'.j) i . ,)5. JSi~A..Ù.QC2~'JfZ2ŒUJ:::Œti!liJ!.oJZ" 

1971 1972 

7.6 3.4 

.. 

. .... 
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These data give qualified'support for our claim that, even when we make 
" 

a~lowance for non-constant ~ and g, the economy does have the capaci ty ta 

absorb capital in the amounts which growth targets might require. The / 
r 

qualification arises because the figures will not indicate whether the 

investment capi tal has really been employe,d to increase productive capaci ty. 

1t is possible, in theory, that diminishing returns on increasingly less 

producti ve investment may lead ta a situation where output does not increase. 
'\ 

The effective ability to invest is then zero, in spi te of the rise in actual 

investment expenditure. In fact, we doubt that this is an impart~nt quali-

fication in the Jamaican economy, where foreign capital inflows are mainly 

associated with specifie capacity increases in tourism, mining and manufacturing 

(See ~o>. 

We will devise separ~te schedules along the lines suggested earlier 

for the trade-limited case and the savings-limited case. In equation 6-5 

we estimate Mo and,m from historical data, regressing Mt on (Y
t 

- Yo) to 

obtain estimates of the parameters directly by equation 6-3. The growth 

rate of exports is obtained from the regression equation: 
.; 

6-18. log X + t log (l + x). o 

Substituting the estimated values of the parameters in equation 6-5 gives 

us values of Ft corresponding ta various values of g for any cho~en t. 

In equation 6-11, 0( and~are estirnated from equation 6-10 using 
o 

historical data. In 'oroer ta derive an estimate for k the ~ollowing 

in~mental ratios of gros~ dornes~ic investment ta national incarne were 

calculat~d: l 

\ 

------------~-------------------------------------------------------------------------,. 
1 

Source: National Incarne and Product, 1972 . 

. , 

1 th 
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1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 

4.33 5.50 3.86 3.30 3.20 4.23 3.34 3.79 3.73 2.97 4.58 

" In what fo1lows the average of these ratios (- 3.89) is used as an.estimate of 

k. 

6-19. 

6 -2~. 

Our resu1ts are based on the following equations: 1 

. ...... I. 

Ft/y' = 3.89g 0+ g)t + 0.02 _ 0.20+ g)t 
o 

II., 

Equations 6-19 and 6-20 are the trade-gap and savings gap versions 

respectively. For~ign resource requirements have been caloulated for a range 

of growth rates (with t = 5) in Table 6-1. These resu1ts indicate that the 

trade gap dominates thTOughout the range of growth rates in which we are 

likely to be interested. Consequent1y, Equation 6-19 is empliyed in aIl 

further ca1culations in preference to 6-20. 

We now have values of foreign resource requirements against which to 

compare the current holdings of foreign exchange reserves. If any stated 

-,~ount of foreign exchange reserves we:re systematically utilised to procure 

foreign resources over the next five years, then the rate of growth which 

would be possible c~ be obtained by substituting that value of reserves fo~ 
-", 

'- '., 
~ in Equation 6-19.' \ 

• 'A qualification is necessary here. , Suppose tha' the amount of 

.reserves of the last paragraph were in fa ct to be used to expand the domestic 

productive structure. This augmentation of foreign resourqe~ in the current 

period would have the 

the followlng periods 

effect of increasing the current rate of growth; but in 
~ ~ . 

there a'k no means of sustaining the augmented resource , 

l For details of the calculations Bee Chapter Seven. 

, 
~----"i"-'-' ."".: ...... ""; --
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Table 6-1. Comparison of "Savings-InVéstment Gap" and "Trade Gap" in Jamaica 

;? 

g 
Values of F5/ y 

0 

Using Eqn. 5-19 Using E~n. 5-20 

0 .01 -.18 
, 

~, 
(r 

.01 .05 -.15 

1\ 0 

.02 .09 - .11 

.03 .13 It -.OB 
1 ," . .04 .18 ' -.03 . :;'1 

.05 .23 .. 01 

.06 .28 .06 , 

.07 .~ .12 /-_.---

~..---

.OB - .38 .1B ' / 
/' 

" # 
.09 .44 .25 t t 
.1 .50 .32 " 

1 

~L. ~ .. --_______________ lIIJl.SI!II.2.!2I111.!IIi!l .• II."P .. !'3III, #!!II ..• !IJIAe%!!IIJ'N!J!d!ll'." •. ,~3iL1II':2!!'1i!!Ji •• II'J-.I&tE~~~ .... !I.I_B#14Ipl*~,.~"'--~,,~,:-:' .. ':". "::;:1-.... :'. ':".:_ir..~~"&r.--"'·-' 
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inflow because the excess reserves will then have been used up. ls it 

therefore legitirnate to view the opportunity costs of reserves as measured 

over the entire planning period? 

There are two ways of l~oking at the problemswhich avoid the apparent 

inconsistency -in measuring opportunity costs over the planning period. One is 

to regard the pr6blem as one of foreign resource management by the competent 

authorities. They will have determined the greatest potential 

which is possible, using aIl available foreign exchange - that 

g10wth rate 

i~, borrowings 
~ i 

and net earnings as weIl as accumulated reserve's. Then if i t wene de cided to 

ùtiliS' a given amount of reserves in the current perio~, it would be possible 
1 

to even out the rate of foreign resour~e use by using th~se 
1 

reser~es to 
, 

repIaée some equivalent amount of other foreign ~ds. For ~)(ample, some, 
, -. 

borrowing- might be postp'oned until_ laterJ> in the planning iperipd. 
, 

AlternativeIy, we may discard the assumption that the rate of 

~ !vera
ge 

rate of growth. This is the less preferable alternative, because it lS 

, 1 

-must be constant over the entire period. g lnay then .he re'garded as 

possible that the average rate of growth may be affected by the cons Fat ion 

of annual growth rates over t~e period, even with the f foreign 

\ resources. For example, if a ldispropot>tionate use of re,sources 
j 

expansion of capaeity takes place in the early years, the eco orny may be able 

to génerate greater intérnal surplus th us inct-eas'ing 

the overall growth rate. To avoid ,such compl,ications we take i t that 

the country's economic planners will sa program the use,of reSOUrces as to 

secure 

We may 

the maximum rate of growth possible with any levei of foréign input. 

thereJb~e concer: ourselves solely with the agg~gate resources available, 
\ 

whcther these r~ources be fr~r borrowings, net earnings or accumulated 'reserves.-
, , 1% 

ÀIternatives for Ba]ance of Payments Accommodation ", 
The list of policies which may be élctivcly employed ta l'estore 

f 
balance to the external payments position in the short run inciudes direct , 

, 
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--controis on imports, soliciting lines of credi t and overseas 10ans, ration-

ing \fOreign exchange, differential ex change rat~s, reductions in govern­

ment penditure and in the money supp1y. These policies may be considered ., . , 
under the now familial" headings of expenditure reduetion, expenditure switch-

ing and external finaneing. Let us briefly look at each one in operation. 

*' We are dealing with an economy whieh i8 small in relation to its 

trading partners, so that there are no foreign trade repereussions as a result 

of import adjus tment, and import priees can be taken as gi ven. Furthermore, 

the major export activities (with the exception of tourism) have specific 

marketing arrangements such that prices, and, in sorne cases, output also is 

. " g1ven. The implication is that the scope for switching resources from one 

expor~activity (which is subject ta sorne temporary price slump, for example) 
\ 

to any otfer (which is enjoying more favourable conditions) is negligible. 

We have, third1y, a lirnited range of significant ex port earners, eonsisting 

of tourisrn ~~s primary ~tj~ities in agriculture and mining. Difficulties 
\ 
1 

in any one of these seetors lare likely ,ta have important repercussions; this 

1 1 

is much more so the case whenlwe calI to .mind the importance of foreign trade 
1 

in the national economy. We thal1 also take note of the importance of foreign 

firms in the commodity-prOduc~ng and financial sectors, a factor which reduces 

the effectiveness of sorne dornestic policy measures. In'surnmary, the salient 

features of the economy to be boume in mind in what follows are: sllloit'li size, 

specific marketing arrangements, high export specialisation and the importance 
. j . ~, . , \ 

of foreign firms. \ 
. \ ~ 

We begin with balanced external \ransacti~ns. We have a situqtion 

where initia, earnings _!rom exports and net capital inflows aré just sufficient 

to meet intlnded impor~~e~enditure ai the level of national income generated 
1 

by autonomous expenditur.es (including expoI'ts and capital inflows). We n.ow 
; 

< .~ 
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introduce a temporary disturbance which r~duces the expected leve1 of for~ign 
., 

exchange earnings. The question lS, what happens to incorne and the balance 

of payments as a resui t of this disturbance; 

• 
InternaI Adjustment 

The process of internal adjustment is automatic, though it may be 
~ . , 

augmented by official poli'des to reduce the money supply and government 

expenditures. In the absence of such policies, the fall, in éxport earnings 

will i tself produce a fall i1'1 real income
l

, which will in turn lead to a , 
1 • 

fall in impqrts. By This means external balance could be restored. 

This process of adjustment is likely to be accompanied by declines 

in money supplies and government expendi ture, relative to expected leve1s', 

and by an absolute drop in the level of foreign exchange reserves. Let us 

look at the process in operation. 

Viewed at the macroeconomic level, import~cisions are not based 

111 ',fe directly on expot't performance. Export performance ~l eventually he~p to 

de termine irnport expenditures, but decision~ to import are made by different 

agents and at different Times than export decisions 
2 

Consequently, attempts 

will be··.madë ta carry out original import plans, al thougb export earnings 

will not now be available to the full amount. In the process, sorne portion 

of the domestic money supply is surrendered to the exchange authority to 
III' 

obtaip foreign exchange. If e~orts had achieved the expected performance, 
~ 

then, in process of time (during the current accounting period) this 10ss 

lIn ,the context of This <4,scussion, a 'fall' must be interpre·ted es the 
difference between expected values and actual values. 

" .. 
2The obvious eXgeption being impo~ed inputs for export industries. 

t 
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of foreign exchange would 0 made good, and the money supply restored to the level 

appropriate to the'expected leve s of income and exports. Since, however, foreign 

~xchange i5 not forthcoming' to the ~ amount required, the domestic money supply 
. " . 

will fall, with reserves falling by an eq~mount. If there are no idle balances 

in the economy, t-he fall in the money supply must be such that the new money bears 

,-\ 
,'" 

the usual relationship to the lower level of incorne which the export shortfall indu~~s. 

- -----------' , 
If Government has no operating surplus and does not boprow, then Government 

expenditures must fall, sinee export taxes and import duties will both decline as a 

result of the foreign trade adjustrnents. This will hasten the decline in income levels. 

If sorne foreign borrowing is possible (thl"'?ugh the rnonetary auth0r'ities) this will 

offset the export shortfall to sorne extent, reversing partly the effects on reserves 

(o~ imports) and the rnoney supply. Domestic borrowing will also tend~o increase the 

rnoney supply (unless the Government competes away loans from the private sector) but 

although this will foresta11 sorne de cline in incorne, it will do 50 at the expense of 

foreign exchange reserves. \ 
'- ~ 

The automatic mechanism of internaI adjustrnent will restore externai balance 
l' 

only,if incarne is reaùced to a level compatible with the levei of impor;s which the 

available foreign exchange will perrnJt. This will be acc.ompanied by a fall in the 
\ 

rnoney supply. There rnay be declines in Government expenditure and foreign e~cha.~ge 

reserv~s as weIl. 

If the Government interv~n~s directly with rnonetary and fiscal policy the 

process of adj US tment, may be speeded up. Moreover prompt reduction in the mO,ney supply 
~, 

may be used t~ prote ct exchange reserves from depletion. However, the condition for 

the restoration of the balance i8 the sarne. ~ 

c . ,. 
. "' 

\ 

) 
l ' 
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4It InternaI Adjustment and the Money Supply 

We need to note that commercial banks may delay the process of 

adjustment. The commercial banks have direct access to Head Office support 

if they run short of liquid funds. Hence they do not need to pay mu ch attention .. 
to their domestic' liquidity ratios, even where these are fixed by law and directive 

from the Central Bank. Should they fall below the ratio, funds can be transferred 

from abroad. This façt raises the real possibility of perverse movements in the 

money supply. 

This situation arises when the commercial banks decide to provide loan 

runds for imports under the conditions described above. In the absence of commercial 

bank action, attèmpts to sustain import leveis will reduèe transactions balances 

and contribute to,the deflationary effect on income. New loans for imports from the 

commercial banks will frustrate.~his mechanisrn. If the disturbance i5 expected to 

be temporary, there is good rea50n why such credit may be extended, since import 

lending i6 relatively risk-free and relatively profitable from the banks' point of 

view. 
t 

The condition for restoring the balance remains unchanged, but commercial 

bank action will make it mOre unlikely that the automatic mechanism w~ll quickly' 

correct the situ~ion. What is more, the delay will be at 

reserves, which are used to con vert the new domestic money 

power. 

Expenditure Switching 

The whole purpose behind expenditure switching is 

foreign goods should b~partiallY'diverted to~ards domest~c 

the cJFt of foreign exchange 

into/foreign purchasing 
!. ~,,'I 

that expenditure on 

production. The policies 

which wé ha~e list~d as expenditure switching 7'ex~hange contraIs, tmp6rt penalties -

merely tackie one aspect of the question, that iS t the ,i"'<\ 
a / 

"b 

$ ,L,k$.. ,.; '-j,.&iU .";'<:....:r .. 'd-.D.::R'iit:!L; .. 
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?J 
reduction·of expenditure on imports. Effective expenditure switching also 

, . 
requires policies ta ensure that the funds newly made availdble on the 

domestic mark~t are spent, and that they are spent productivel~. 

Let us return to our initial postulate and s~e how an effective 
'-

expenditure switching policy would work. We have export earnings f~lling 
, 

short of what is required for external balance, and this in turn reduces 

incorne to nationals. Whereas the automatic mechanism adjusts imports with 

s~me delay, at the cost of foreign exchange reserves, we now have immediate 

import decline. ~s compared with the former case, we have no reserve 10ss 

(and no fall in the money supply. 

• There is now an "excess s':lpply" of money at the new lower incorne 

levels. The money balances may be held idle, in which -case we may find a, 

new equilibrium which is essentially similar to that achieved with internaI 

Incorne and the active money supply will be the same, but insteadl \dj ust1t . 

o~:~~rve depletion 

financial system. 

we will have an equal amount of li9uid funds in the 

In the more likely event ~hat expendit~res aretdiverted towards 

--domestic goods and services, we must deal ~ith the question of their 8upply 

elasticities. We c~ expect that' in any case money incomes will rise, but 

whether or not there is an increase in real incorne will depend on the sCbpe 

'.for short-run increases in output. 
, J < • 

Essentially, a succes~ful expendtrure ~witching policy ~ll ensure 

internal balance at the intended incorne level ~e~ing import p~~ensities 
. . ~~. 

S9 that the level of external expenditure ~t tois incorne l~vel,ls'compatlble 

~with the new, low~r, level of external receipts. 
. ... 

This resolutio~ cannot b~a~en for granted ~o) a number of reasons. 

f 
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In the first place, we must evaluate, on empirical evidence, the effective-
1 

/ 

1/ 

/ 

neSs of any given poliey in reducing imports. If imports are priee in-e1astic, 

rises in import duties, differential exchange rates and other measures whieh 

. d'" . work through the pric~ meeha~ism will fal1 to re uee 1mports, and we wlii have 

instead import-indueed priee ~nflation. In second place, we 'must hdve 

sorne notion, again based on emp~rical evide of the priee elBstirity of 

supp1y of dornestic production, a~d this coul invol, assessing sPTae capacity, 
\ ' , 

the availabili ty of addi tional skills, shifting of rea1 and financ al resources 

between (for example) ex port adtivity and th; domestic sector. And we ( 
\ 

must consider, third~, the irnport content ~f dbrnestic production. There 
, 
i 

is a high probability that, in an econorny heavi1y dependent on imports of . ' 

fuel and raw materials, any attempt to increase domestic output will in itself _ 

generate demands for imports which may al ter the parameters of the 'equilibriurn . 
situation. 

Financin&rthe Deficit \ 
Meas~es of finp~cing the external payrnent's de fi ci t allow us to cc;>mpensate 

for the shortfall in export earnings in such 
'. 

a way that ~he ~xp~,ted levels 
\ 

of incorne are achie~d. To do this, we need to counteract the deflationary 

impact of the export difficulties and at the same time to provide the means 
~ , . 

of meeting the deficiency in foreifn e~c~ange earnings. The rneasures which 
, 

will achieve these goals are use of!fore1gn exchan~e reserves, lines of 

credit abroad 'and 10an8. , 
Ther: will be loss of foreign ex change reserves in any ~se if 

. , 

~utomatic 'ineasures 0vorrection are allowed to take the il" coursè ~ and • 

- , the level of inçome fa~ls. If we wish to protcct the (h~gher) anticipat~d 
, 

~_ level of incorne, monetary or fiscal, p'olicies must be insti tuted to compensate 

:; 

• 
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for the shortfall in exports. Incarne may then be maintained at the higher 

level, but at {he expense of a larger and continuing dep1etion of reserves. 

"Whereas the reserve depletion in the autornatic adjustment case was a one-shot' 

~ansitional affair, in this case reserves will continue to be drawn upob as 

long as Foreign ex change earnings do not recover tp expected 1evels. There 

is thus a continuing lack of external balance; financing represents a dis­

equilibri urn solution to the sh<l't-run imbalance. 

When external sources of financing are available balance of 

payments purpos~s, these may be used as direct inputs via the real,and financial 

sectors to,sustain t\e inco~e levels. If the inflow takes place via ~e, 

commercial banks, for example, they may increase the money supply by .;laking, 

available new credit facilities. The increase in the rnoney supply will 

generate the additional income'needed to compensate for the e~port perforrn-

-" ance, o~herwise there will be no demand for the additional imports which 

justified the capital inflow in the first plac;. 

Growth and Balanc~ of Payments Adjustrnent Mechanisms 

$urnrnarising the alternative responses to a balance of'payments 
, , 

1 problern l" we can identify four types of respOnse: . financing the de fi ci t 

(official or private exc~ange reserves), use 'of foreign credit facilities 

(commertcial banks,~ national a~d supra~at,{onal sources) t expendi ture r!,!duction 

and expenditure switching. 
~ 

We have dealt ear1ier with the effects on growth 

of Use of reserves. It~rernains, ther'efore, ta co~sider_the grol'th sacrifice 

in the caSe of the rernaining alternatives, expen~iture reducing: short-term 
1 

borrowing'and expenditure switching. 

.. 

-" .1 

t .. 
" 
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Expenditure Reduction 

The principal: growth-related effect of expenditure reduct"ion is 
'. \0 

.tne reduction in capacity creation. In order to sustain a desired rate of 

growth, new productive capacity must be created each year ~t the planned 

f 
rete,l A stlortfall in foreign exchange earnings reduces the abili ty of the 

• 
economy to proyidè this addit~nal capacity. The loss is particu!~rly 

important beeause it arises in the foreign sector. which we have established 

as the area o~. critical re~ource shortage. 

There ts therefore a direct'g~owth cost of incorne reduction which 

may ~e measured in. the sarne way as we measure the cost of foreign r~sources 
" 

.tied up in foreig~ exchange reserves .. ·In the case of expehditure reduetion, 

however·.·· the loss i5 presu~bly reversible. sinee the foreign exehange sh<frt­

fall is not expeeted to be. permanent. This parti culaI' cost therefore arises 

only to the extent that exports fail to recover suffieiently to eompensate 

for the il' earlier losses. If foreign exehange earnings over the plan period 

rema~n on ~rget despite variation, then there is no di~ect resource cost. 
j' 

There may howevetbe other effetts o~ capacity, deriv~ng fram ~ 

the stop~gd nature of the deflation-~qtion process\, It is possible, for 
• '/ .",,> • '\ ;, ~ 

example; that investment projects will fall'behind ~hed~e, that projects 

will be started and abandoned before completio~, that promising ventures 
• ! 

will be unable to get the required extra support in ~he establishment period, 

and that induced unemployment may create intolerable burdens on social and 

economic structures. - For anylor ali of thes~ r~asons the 'e)(pec,ted rate of 

capacity creation may not be possible over the plan period, eve~ if export~~ 
recover to satisfy initial expectations. 

, 
The de~lati~nary process may also have negative effects on.pri~~s, 

/ 

\ 

~ 

• 
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saving and resource allocation, wi th growth rate consequences which 'are 

fully expÎored in the section deàUng with expendi.ture 'switchin.g. These .. 
, effects arise again "because of the s~op-go nature of the pr:'0ce~s. In spite 

of the fact"that national incorne has dec~ined there may be a gen~ral attempt 

,to, sustain expected level~ .9f expendit~re. If this expenditure is directed 

mainly tbwards consumption 'goods, national saving will dec1lne. In a highly 

trade-oriented econorny, tbere will alSo be pressure for imports to remain at 

eXpected levels', though this will be frustrated if there.are n'a for ign - '. exchangereserves on tap. Moreover, expendi ture reduc,tion will i ,variably 
li 
t 

be accompanied by sorne expenditure switchïng, as commodities pl' viously .. 
bought abroad are sought from local suppliers and the mix of 'tems in the 

\ ' " 
consumptio; basket\is shifted around in :r'esponse to the redlction in income, 

/ 

'" l' 1 

growth cosif mentioned ab~ve, expenditure Thus., in addi tion\t0 the direct r '1 \ ')."~ -r. 
reduction will invol ve many of the 

with expenditure swi~ches. 

costs which are enumerated when we deal 

\ 
, ) 

" 
As far as loans arre conçerned,. ~e cast which -is cornmon to al). 

.. ... "'" -----
is the cost of int~rest and repayment . The ~den of these costs will vary 

., 

.. 

1 

with the terms, of the 10an, 50 we cannot say a(priori,what the quantitàtive .,..-
F r 

effects will be . 
, 

In general, however, i t is evident that sorne proportion 

) of "futu're foreign exchange supplies mu~t now be set aside for the ~payment 

of the 1oan, In ànotller section w~ outline an approach to measuring foreign , 

exchange commitments in . . terms of growtht and i t is tpeoret.ic~lly possib},e 
\ 

on the g~th rate of the addi1Ï'ional ch.arge ~n foreign to determine t,e e;fects 

exchange. Starting ~ith initial rese~es of Ro' {te addi ~ional forei; resources 'i , .. 
J 

\ '" 
.q; 
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". 
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"' needed for any clverage rate of growth (g) are directly related to that rate 

of ~rowth, giving a schedule of (g, Rt )1. If foreign resources actually 

• 
avaÏlable at t are gi ven by OR

2
, the expeeted growth ratei:'l Og2' If sorne 

portion of these resources are earmarked for loan repayment, the expeeted 

growth rate is redueed to. Ogi • 

contraet. 

Lo~ may carry other costs which are sp,c 

One sucb. is the cosl of~~..s..i.ed' loans , that 

to some kind~~9f 

is. credi t wQich 

is granted for the purchase of specifie eommodities, or eom1Jl9dities fr-om a 

". specifie source. There is an opportuni ty cos t here if the commodity is 

available more cheaply elsewhere. This cast may be seen as a ~igher sacrifice ... 
of foreign exchange (for repayment) than would otherwise have been necessary. 

We do not beg the question whether the credit would have been available at 

aIl on other terms, because we are to measure the cost against the costs of 

aIl other alternatives, including the possibiJ,ity of ~nancing. ... 

Another possible cost may arise from stiPUl~ticns about domestic 

policy measures' as a precondi tion for foreign finance. The InternatiQllal 

Monetary Fund is the main source of such conditional finance, and measureS 

of domestic deflation are often required before assistance is forthcoming. 

Insofar as these measures are of the same nature, as expendi,ur~ reducing 
-~ 1 

,policies considered elsewhere. their costs can be measure4 in the same way. , 

Yet another relevant consideration is that the selective nature 

of cÎ'edi t Î3.rrangements may lëad t~ distortions in the use of resources. For 

example. pri vate sector credit may b~_ mor~ readily avaÜable for consumer 
_.,..,J .. 

imports than for intermediates. The desired pattern of growth may require 

that any short-l'un sacrifices sould faU- on the 'consumer, 'rather than l'aise 
l '/ ' : ... 

the possibility of bottl~-jecks in produçtion and, the growth of productive" 

capaci~y .-

\ 
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~ 

This brief sketc? of the c~sts of bOl'rowing indicates that, as an 

al ternati ve ta holding foreign exchange l'cserves, i t is by no means painless.' 

What we need to do in any gi ven si 'tuation is ta compare the growth 'cost of 

each alternative. - In the case of loans, this can only be done when we have 
\ 

specified the interest and terms of repayment of the loan, the sectors in which 

special. credit facitities are available, the conditions which are linked to .. 

credits fram t:':Itional and supranational sources. In addition" we must estiinate 

'<, the size of the credit -facilitie{ available in each ca'tegory. We are faced 

wi th a number of imponderables here, particularly wi th regard ta priva te 
<1 

sector CIledi ts. For example, we hav~tïced elsewhere the diffic~l ty in 
J ' ... \ 

deciding what levels of outstanding foreign liabili ty the commercial banks 

are prepared to s:;tn in support of a fore,i'g:;;~~chanie~'c~isis. 
.. 

EX2enditure Switcbing 

The effects of short-l'un expendi ture swi tching policie~ on the rate 

of growth resqlt from changes in relative priees, changes in the,domestic 
., 

price level, bottlenecks in pr~ducti?n and consumption and the speed of 

internaI adjustment. These may result in a reduction in surpius for investment 

and adverse effects on the efficiency of investment allocation. 

The surplus is affected if various groups and sectors in the 

eeonomy which have different sp~nding propensities 'are affected'ln diff~ent 
degrees by price changes. Restrictions on the purchase of'foreign goods will 

lead to a rise in the pric~ of t~eSt·'gOOdS .. There will )je a direct effect'< 

on ,import-substi tuting industr~es" whose net., revenues will tend ta rise. 

However, the priee effects will spread within the economy, partic;ularly 

in an economy which i5 heavily dependent on irnports. AIl domestic priees , 
anèl'~ will tend to l'ise, a situation which will not pe l'e'\(ersed when the 

-~ 

/ 
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, crisis i,s over, since priees are inflexible downwarçis. Let us assume that '\ 

this inflation i5 taken to be a necessary by-product of the adjustmelt't 

to bear i\ an process, and no monetary or fiscal ins truments are brought 

'attempt to stabilise priees. 
~ 

The price rise will effecti vely re-distributie income in favour 

of fims producing fol' the local market as against exporters, in favotr of 

~r'O'!fi t~ as agains't wages and salarieq, in favour of pl'ofessionals alld self-
~ " 

employed as agains t fixed in come recipients, and, depending on the tax, 

structure ,_ in favour of 'govemment as against taxpayer5. We neecl then to 

look at the spen~ing propensities of each group' to es timate the ovel'a,U effect 

of the induc:d price rises. Furthermore, we 'need ta estimate the retainecl 

" surplus in each ca tegory, that is to say, the portion of investible funds 

which remains wi thin the domestic economy. , 

In the absence of any evidence to suggest that exp?rting is more 
-f 

profi table than producing for the local tnarket, the effects of the int.er-

firm redistribution will depend on the relative tendency of the two sectors 

to leak funds abroad. Presumably the balance hene is in favour of the domestic 
.. 

firms, where we may expect a higher proportion of local ownership', but" the 

situation is by no means clearcut. ' , 
It is u5ually accepted that the rate of saving Qut of pr<?fessional 

'. 
incorne and profits is higher tha,' t~e r~te of saving out of salaries and 

It is on this argument that the case for inflàtion as a fixed incornes. 

fac~or indueing growth i5 based. It is argued, moreover, that the increase .. - ~ in net government revenues wl'll permit sûrpluses to be accumulated for 

development projects. 

If we are ta make any general statement about the priee level an<! 

. the rate of growth, the'i'efore, i t would seern thàt ~re is no reason to expcct 

5 
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that investible surplusés will be adversely affectf!d and sorne very tentative 

reasons to suspect that i t might incrcase. 

Against thi-s, however. we have the 

1 
/. 

1 • 
qu~tlOn 

~, 

of allocdtive ~ficiency. 

The activities whieh offer the highest rate of return during inflationary 

periods are speculative in nature. It 1S therefore argued that the increased 

(?) surplus is misalloeat.ed in ,terms or development objectives and that the 
.;. ," 

normal growth of real pI'oductive capacity is stinted. 

A cri tieai factor in the 

rapidi ty -of priee rises. We revert 

ent~ discussion has to do with the 

here to the question of the speed of ad-

justment. If domestic priees and eosts react rapidly to controls on import-

tation, then we may have noticeable effects resulting even from moderate diffi-

eulties in the external payments position. And, of course, a serious fall 

in foreign exchange earni'ngs would have quite damaging effects. On the other 

hand, delayed reactions will allow dme for the short-nin imbalance to correct 

i tself wi thout such serious growth effects. 

There is reason to believe that Caribbean eeonomies do react sharply 

ta ri$es in import priees. The l'eason lies in the nature of the commercial 

oligopoly which'contrels the foreign trade sécter in all these territories, 

, Investment allocation may be affected by changes in relative 

~ 
priees (as dÙ,,unet from changes in the priee level) anâ bottlenecks in 'the 

• ,1 """" 

supply of fore'lg'n inputs. 
fi 

1 
Ta begin Changes in relative prices are V~fficult ta 'analyse. 

with. th,e.relative priees of commodities are chan~ïng continuously, so that 

it is difficult te picli a poidt' of refercnce; furtherroore, the impact of 

• adjustme~t mechanisms i5 not instantaneous; henee there i5 difficulty in 

choosing an end point whieh repI'esents the net. effect of a particular dis-

turbnnce aione. 

As co!,!paJ"Cd wlth the situation immediately bofol".e controlS are 
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-. imposed, we can expect that costs will rise more quiekly for sectors which 

1 
use r~latively more imported inputs, and that priees' of importables will 

l'ise. It is "highly probable, however, that, before âny re-allocation in l'esponse 

to these changes can take place, further relative priee shifts 'will take place, 
, . 

p~rhaps as a resuft pf wage pressures or expendi ture swi tches. We cannot 

.t1\ therefore argue that relative price changes will affect investment allocat ion 

adversely, though we may anticipate sorne changes. 

The discussion of the priee effect.s on investment is subject to 

qualifications. We are dealing essentially with temporary disturbances, and 

we assume that the exchange and/or trade controis will be removed after the 

emergency has passed. 'Priee levels will not fall, sinee we have assumed down-

ward inflexibility, but inf}ationaty tendencies should eease once restrictions 

are, r-emoved; priee relatives will ,not return to th~ pre-~mergency s.i tuation ~ 

sinee domestic costs will now have ris en , wi th d~fferential impact on various 

sectors, but it is to b~~xpected 

priees will accompany the removal 

that furte~ re-~djustment 

of restr(ct10ns. 
\ ' 

of relative 

This l'aises the que'stion of expectations. If investors are optimis-

tic about the performance of the economy, they may simply ignore the immediate 

pI'lce disturbances in making their decisions, though they would still have 

to take account of ris~ng costs. However, pises in costs and priees may thëm-

selves be mitigated by the knowlcdge that shortùges will be only a temporary 

phenomenon. ~f pessimistic expectations prevail, on the other hand .. the effects 

discussed above are more likely. 

Another rider must be added, because, for a number of .insti tutional 

reasons, industdes and sectors of the economy do not respond to short-rurt 

priee m~vements. Exhaustive in-depth research pf business behaviour in the 

Caribbcan still remains to he done. but i t can eertairily be maintained that 

. 
F t..L < . . 



-
166 

r oligopolistic market structures and the dominance of-multinational corpora-

• tions preclude the operation of a priee mec;:hanism as a guide to intersectoral 

\ 

1 

~: 1 

resource allocation for much of the economy .. Such adjustment as does tal<:e 

place, then, may be largely confined ta shifts among industries in those 

.. 
seetors where sorne degree of market competition €xists. 

Whether or not priee changes have a decisive impact, the effect 

. . 
of shortages of fol'elgn inputs will be felt by the producing sectors. The 

impact is not necessarily rela ted to the proportion or foreign inputs used 

in the industry, sinee laek of some essent~al imported input may shut down 

the whole productive proeess. This ki~d of dislocation,.which 'may lead to 

involuntary unelllployment of local resources, may be the most damaging resul t 

of the short-l'un expenditure switch. By the same token; such dislocation is .. 
more predietable than priee effects, and there is some leeway in the granting 

of import licences (or other selective controls on imports) to alleviate the 

situation in vital areas. 

Combined Costs of Adjustment 

Combining the ~osts of adjustment will be largely an empirical 
, : 

exercise. , One reason why this must be 50 is that certain factors, such as 

. the availabili ty of external CI"e<;li ts, can only be ~stablished by refer:dng 

to conel"ete circumstances. However, even w-l)ere it migh-t be possible, . in prin-

ciple , to provi,e a theoretical casting of ~djustment ~:;:hanisms, practical 

limitations woul<\ make such models diffe~nt to êlpply. < ~ 
~, ) 

We can illustrate this by refcrr ng ta the costs of expenditure 

swi tching. In theory, we eould estimate the gI'Owth sacrifice from a given 

diversion of expenditul"e fram the foreign trade secton by means of a linear program­
- / 

':, ing model, for example. The ~del would specify th1structures of production 

and consumption~ the-parameters which govern cconomic interrelationships 
1 

,-
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and the limitations of resàurce availabil i ty by which the economy is con-

strained. Once the complete \;truct\JI'e is specified, it is possible tQ 
, '~\ ( 

determine the effect on the raté.\, of growth of any value of the in?ependent 
"-

variables. or any change in these ~dab,les. S6 that by changing the values 

of tre foreign exchange variables in such a model, we may deri ve growth 

rate implications. 

There is, at present, no such programming model for Jamaica. and 

the immediate prospects for establishing one are not great, in view of data 
, {, 

limitations. A model using the lif!lited series presently avallable to esti~ate 

its structure would probably produce, no greater de-gree of precision than 

our own empirical method outlined bclow. 

The empirical method involves computing schedûles of marginal 

cost for each of the adjustment mechanisms avai1able. l Let us say for example ,/ 

that the marginal unit of needed adjustment is $1 million; then, as shown 

in the accompan~ying table, a separate es ti mate is made of the cost of $1 mi'llion 

external credit, $1 million expendi ture reduction and $1 million expendi ture 

switching. In each case the estim~te is based on an asséssment of existfng 

economic possjbili tie~; 50 that, for example, the cast of the first $1 million 

of expenditure switching may weIl be considered negligible, if authorities, 

believ~ that·non-essential expenditure of th~s amount may be restricted without 
\ 

adverse effects. This exercise is r~peated so as to deri ve marginal cost 

s.chedules for each alternative. The combin~d cost i6 then deduced by taking 

the minimum value of the marginal cost at each point. 

It may not be possible to fine-tune the marginal cost estirnates. 

It may tnerefore be necessary td define lal"ger marginal uni ts, for ins tance 

$~ mi llion or $10 million. Also, i t is evident that a large element of 

judgement intervenes.in the calculations, and th~s is the reason Wc do not 

l The principal învolves· computlng the locus of minimum cost points and is. illustrated 

( fo l' _~~:~ i_n._u_o_. u~,s_' _c_u_r_v_û_S_)_i_n_r_l .. g .. ~l' .. p~_ ~6_-_3 ... ~_n_d.....,l:"'( ~[o",:,r-:-:r~d_i s_· c_re_t_e-,;a~m.,o::::.u:-nTtt".:s_)_i_n_T_c_lb_l_0,---~.~ __ .. ~.~ 
~\ '''Q",,- ' ,:.., " )~::ij:K:ll~~~P~Ë~~' 
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a~tempt ta pe~form the exercise in the course of this essay. 

Table 6-2. 
'­

Mareinal Cost of Adj ustment. 

" 
.' 

MU L ER ES Min. 

• 
1st &11 g12 &13 1&11 
2nd 

&21 g22 g23 g23 
3rd 

g31 g32 g33 g33 1- , 
, 

, 

ith gil gi2 gi3 gi2 

l 
f' 

MU . Ll marginal unit of adjustment: needed . , 

L opportunity cost of foreign short-term credits 

ER opportunity cost of expendi ture reduction 

ES' opportunity cost of expendi ture switching 

Min. : minimum value of L, ER and ES. 

Note: Each column gi ves -the opportuni ty cast of the next unit of 

adjustment as a growth rate sacrificè. In the final column 

''''-l>ie cho~se. the minimum value ÇJf g for that row (the act'ual 

~~es chosen in our' illustration .hav,et no signIT±cance; we 

-have 0 a priori notions as to which ,cqst will l{e 1east at 

ue). The combined c'ost is the schedule of the 
, 

first colu plotted against the last (Sec Fig. 6 -3.) 

• 

, 
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6-3: Marginal Cost of Adjustment ~.." 

Un,its,of adjustment 

NOTE: The envelope (thick line) lS the locus of mÏ'nimum 
marginal costs. 
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CHAPTER 1 

Calculation of the Optimum Level of Reserves for Jamaica. 

1 ---
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model This chapter de aIs "'Ii th the resui ts of empfrical tesys of' the 

outlined in the last three chapters. Here we specify anfevaluate Equation 

Irl, which is the centrepiece of the model. It should bJ recalled that 

Equation 4-1 is designed to provide an answer to the question: 'what 
k ~ 

level of reserves is optimal for a~ particular country (Jamaica, in this 

casé) at. a given time?' • We are here concerned to demonstrate how the 

equation provides a speciiic answer to this question, çmce the following 

are given: one, the, horizon of the country's curz>ent development plan; and 

" 
two, the numb,er of time periods for which the country wishes to provide 

sorne secud ty against t'eserve exhaustion • 
. 

It might be noted that in this objective the study stands rather 
)." . 

apart fram previous investigations of t~e question. These have been add~ssed,' 
l, 

fol' the mast paz>t, to testing hypothese's which proffer an explanation of past 

reserve behaviour of various countries and/or to finding the degree 'of 

securi ty affered by a particular level of resèrvesl. Our own approach, we 

feel, goes a -li tUe further than e i ther of the~, while incorporating both • 

approaèhes in sqme forro. For one thing, we do not regard the exp1anation of 

the history of reserve movements as an end in i tself, but rather éj.S a means 
<l 

to flnd the probability distribution of the net demand for reserves i this 

prababili ty in turn helps us ta f.tnd the reserve optimum. In formulating our 

model (in this way we also incorpat>ate the second approach, sinee the 
. 

probab ili ty dj.stribution of net' demand for reserves (together wi th the 
~ "" ~ M \ • • 

exist ing reserve levels) i8 what detennines the risk of running out of 

reserves. 

l Ta date, HelIer and Agarwal are the only ones te) have provided a method of 
determining the reserve optimum for a single coyptry. their method suffers 
fram an inadequate specification of the probabil~ ty o~zverve depletio~. 

dE il ; Q~2sza::œ. __ ' kW_ &li 

\' \ ' 
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lf recent. developments in exchange reserve theory are to be incorpor:ated 

into the management of reserves by national authori ties; there must be a 
" 

feasible methodology for arrivihg ~t an optimal level of reserves. Only in 

tl1is way can the 'three-to-four-months-imports', rule of uhumb be replaced by 

a target level of :reserves which reflects the economic aspirations and 

constraints of the country in question. 

This chapter therefore focuses on demonstrating the feasibility of 

the method we have described for fin ding an optimum level of t;.'ese:rves in 
r'f't 

• ""i~ • 
Jamaica. The planning hot'izon çhosen ls'!f~ve years; we deduce, that much, 

economic planning in Jamaica is done wlth a five year perspective hom the 

fact ,hat :recently p}Ù'lished plans have aIL covened five years. Six months 

was chosen as a reasonable time Périod for the monetary-fiscal-exchange 

reserve atthority ta project the country' s requirements for precautionary , 

and transactions ~serves. The choice of pe,riod is nqt' crucial to the 

methodo1ogy in either case) and if in fact the authorities' Ume horizons 

were different, then the calcUlations could be repeated on the basis of' 

alternative horizons. 

Ou~/)bjective' then is to show how Equation 4-1 may be evaluated and 

solved to deterrnine the optimum reserve level for Jamaica at sorne chosen 
1 

, , 
time, gi ven that the growth sacrifi ce 15 to be measured over a' period ,of 

five years and that levels of security are to be measured QV'er,six months. 
, . 

The detail~d solution of Equation 4-1 is g~yen in Appendix A. 
\ 

Essentially" the- solution consists of the following steps: first we fi'd 
-, 

the parameters of the, two equations giving t~e cost of the ~serve stock 

,and the cost of adjus~ment; these values are substi tuted in 04-1 to gi ve an 

b~'ression in which the ~xp~cted cost i8 a function of reserve levels (R) 

and" the net demand for tt'ElseX'ves (D), this expression is integrated with 

" 
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respect to D and evaluate d for the appropriate limi ts (shown in Eq'uat iop 
. 

4-1). These operations' yield a cast equation which i6 a function of 'reseI'V'es 

'alone. The optïmum'reserve levei is defined where the 'fllQction has its 

minimum point; we determine this by" plotting the &raph of the cost function 

in thfl region which covers aH the values' of R which appear ta be feasible l 

and findlng i ts min imum poill.t2. 

We go on now ta a description of the data employéd and the sources 

fram which they were obtained. This is foHow~d by a section in wh i dl" we 
, . ~ 

demon~trate how to c~lcuIate"the pararneters of the cast e.quation, )..e. the 

fi~'t step outlined in the last paragraph. 'There are three distinct 

.,' 

procedures here: one ta determine the propensity ta import (m) and the 

grawth rate' of 'exports ex) in the first cast equation; a secon~ to deterrn\"ne 

the variance of the net' de'mand for reserves; and a third to de'termine the .... 
paratneters of the co st-of-ad just ment equation. This in format ion allows us 

to solve 4-l~ and the resulting graph is plotted in th-e third section, .-

where lts properties are disc\.\ssed and the optimum levei of reserves i5 

detennined. This section concludes wi th cbser-J"at ions on the differe~ces 

between t~e' actl.lal level of reserves in Jal)laica, the calculated optimupt and 

the levels which would have been . established under the 'rule of thumb' 

methôd of establi~hing reserve targets. 

'l\h.e 'feasible', region chosen vari,es wi dcly from reserve lewis close to 
ozJro up to 40% of national in come • 

,2 
An 

, 
solution appears possible but is exceedingly invo},ved. 

• 0 

) 
\J. 

• 

\ 
\ .' 
\ 
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The Data 

!wo sêts of data are required ta ~ake the model operational. There i5 

f first af aIl the serieS' needed for the regression eq~at~an ta explain 

'reserye mQ.Yeme~t. The .variables involved here are reservesJ, money" sup'pfy 

4" 
changes, exports, capital inflows and goverpment expenditures; far these 

variables we employ"a mon~hly series. The second set of vapi~les are 

used to estimate the parameters of the equations which establish the 

opportunity c~t of reserve holdin~. Var~ables in this set are national 
. 

incorne, forei'gn :receipts and foreign paymeI}ts, domestic saving and dome&tic 
~ 

investment; here annual time series data ~~ appropriate. 

The sources of the monfhly series are (a) the Bank of Jamaica's 

monthly Statistical D~gest and (b) the J~aica Government Department of 

Statistics:' monthly AbstractJ of Tra<d.e ,Statistics. . We ha~e defined ~serves 

to include the total of "official" reserves deri ved from Bank of Jamaica 

data ... Officiàl reserves comprise the holdings of the C~ntral Government, 

together with those of the Central Bank. The justification for this 

definition i5 given in Chap~er One. The period of analysis begins in 
, i 

Jan~ri 1969 and ends in r>ecember 1971. The period was dictated Dy data 

considerations,' As of January 1969' the Bank of Jamaica ,'s series for 

reseJfVes was adjusted by the exclusion of statutory sinking fmtds; since 

the infonnatiotl on the market valùes of these' assets is not available for . 
ea~lier years, the adjustment.cannot be pushed further ba~. The earlier 

data might be employed (at sorne risk) by including a shift parameter t'a 
, 

accompany them, bùt this would introduce distortion' if 1;hére had béen 

substantial fluctuations in the value of sinking fund assets dUr~ng th~ . 
periode This possibility was not pursued be,cause an adéqUate number of . ' 
subsequent observations was'availablé. The ~nd-point'was dictated by the 

&'O'ailab'ility of ,data, not on rese.rves, but on the series for other variables" 

iii ~ ..... "".~~.""'~) ~,..". t~ .. ","'f # . , 
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at the time the régressions were rune 

The conventional defiilition of money supply (currency and demand 
• ,,~CIo 

deposits) was used in QUI' tests. There is sorne feeling among e'conomists 

in the Caribbean that the broader )efini tJon (including time and savings 
1 

deposi ts as well) is more meaningful since ~avings deposi ts, at any rat~, 

are of t'en used in muSh the s'ame way as demand deposits l . The question is, 

in the Caribbean as elsewhere, still unresolved, and we therefore stick: to 
1 

the narrow c6nventional definition. ,The Bank of Jamaica is the Bourbe for 

money supply and gove,rnment expenditure as well. The expenditure cove!'S 

bath current and capital 'account. .' . Capital inflows ~d exports are taken from the Statistics Department 

publication. Expo~~ conslst of visible items only; total receipts from 

abroad would, have been pre ferable, but this series is not available monthly. 
.. \, .a 

There Is a possible source of bias here, since the seasonal fluctuations in 

invisible earnings ('f:ourism) follow a pattern somewhat different from that , 
of the visible items2 • In subsequent analysis sorne proxy for: tou:r"ist 

eamings (for example, arrivals data) might be tried, but ,the available 

proxi~s are ,not vervy good3 , sa this modification is not introduced into our 

.explanatory~ equation. 

Imports of capital goods is the proxy used for eapital inflows'. ,The two 

sources of error to which this proxy ls vulnerable derive from (a) the fact 
~ il' • 

that there may he lags hetween the inflow of 't:apital ànd its_ 4eployment ta 
. , 

, purchase importa and (bl not ~l~ çapital infl~ ... il~ be U~~d to bU~S 

" 
l See Mugent Miller" Commercial Banldng in J~maicai I~S.E.R., U.W:I.(mimeo)· 
1970. 

:2 See Chapter Two. 

.,. 

3 For example? tourist exPenditure' does' not follow th!! trend of tourist arr-i vale 

closely. because average ~xpenditures ~iffeJ:l àt, different timés during the year. 
, ...., , , 

;, 
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... 
directly or indirectlY. and not aIl imports so purchased will be capital 
* . -' 

- g60ds. < A further problem is how "ca~i~al goods" are defined; \fe use 

'selected categories at a fairly aggregate lèvel l . 
. ... 

In view Of, the data li:yationB on these last. two variables we May 

aSK whether the partieula~ formulation of our explanatory equatlon can in 

faet be useful to pollcy makers. If the data requirements are bèyond the 

system's capacity to produce. the model cannot be made to work. l think it 
, i 

ie tI'Ue to sây that.- the required data. though not currently availal>d.e in 
.. 

published fQrro. cao be ~nerated by the authorities,using existing mechanisms. 

in.particular the Exchange Contro~ system. Since aIl legitimate foreign 
. , 

~urrency transactions are now 'monitored by the Bank of Jamaica's Exchange 

Control Department the Bank should be able to.genèrate an up-to-date series 

for reeeipts from abroàd and capital inflows 00 a monthly basls using 
.' 

information currently being collected. Thu~, in practice. poliey makers 

need not be hamst:rung by data li'mitations as we are in this exercise. 

The Department of Statistics' National Incorne and Pro du ct publications 

~ the source fOr the annual tlme e~ies. We can obtain" information on 

"total foreign exchange receipts and payments on an ann~ basIs. and these 
( '. . ~ 

""re the definitions used for "exports" and 1'iQ;ports" respective1y in 
, 1 " 

equation 6 -5. A consisten,t· series is ava1~able rOI' these variables, as weIl 

a$ nati~na1 incarne, domestic saving and domestic investment, from 1960 through . 

1972; The data are a11"gi'l8n in cur~t priees, however. ànd if we al',8 to 

'estimate real 'opportunity costa we ought to app1y pr~ce corrections. Un­

fortunatély the on1y index of price changes availab1e la that for retail 

, 
l S'ection 7 "Hachinery and Transport equipmènt" plUs 81 "prefabr$.-cated 
buildi~gs, plumbing. heating and fixtures". . 
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pri~es, and its limitations as a gene.al pri~ deflator have already been 

mentloned (Chapter Tvo). It is used nevertheless i~ the absence of other 

priee deflators. 
1 

.. Estimating the Parameters of the Cost Equation ~ 

(1) The Regression Eqyation for Net Foreign Exéhange Earnings. .' 
. 

The estlmating equation for the net reserve demand is derived from '. . 
the .eXpression. for reserVe changes given in Ch~ter rour: 

6R = R ( AMS, X, K, G) 

~sswning that tlle relatiooship is linear, the exa~ expreB~ion for any time 

period (t) becomes 

7-2. = 
'. 

.. 

The rationale for 'the signs of the coefficients- ( <X i) ls given in Chapter ' \0 

, . ',--. 
Fivei they represe~t the most likely outcomes, though we saw there that . 

---~ -

ther-e may be factor, makin~ ~or "perverse" \influencesin-&eme..._ç~~~.:_~owever, 

apart from suah influences. we would expect increases in money supply and 

i~creas~~ in gOVem~nt spending to .lead to loss- o~ reserV8s, while 

increàsing capit81 inflows and exports should lead to accumul,ation or 
--~ 

~seI'W! s. " 

Since we wish to arrive at reserve levels at 80y chosen time"itois 

lDore~ aonveniént to express 7-2 as 

7 -3~ 

'Ve Wpl esti~&te the par_tent 'of this eq\l&tion from \ . . 
7-4. 

Rt' = ~o -.~lAMSt,t ~lt t'Flt -~4Gt~ f5R~-1 ,~~ 

where.- we expect the coefficients to have tbe fo11ow1n,· properties: 

.. 
<,. 

·r 
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(a) , 
~ l an-d ~.4 : 

negative; 

j 

(b) . ~ 2 and ~~ positiVe; 

(c) , ~ 5 = l 

The results, of this regress!o? are given in Tat>le .; -1. On1y th~ 

coeffi~ients of exports and R l are $ignificant. at the 1%' leve1, and of t- , . 

these, -~-1 is significantly different from unit y, which iS,the 'value we 
, ' 

expect a priori. If we reduQe 'the rigour of our test, tQ~ coefficients 
, , 1 

associ,at~d with govemment expenditure and capltal inflows become signi!icant . , 
.at-the 10% level, but the coefficient of money s~pply ch~ge~ remains 

insignificant. -The coefficient of capital inflows has' th~ 'expect;p sign, ,but 
• ! P 

govemment spending'and money supply changes show up with ~ositive coefficients 

where negative ones were expected. (There i8, we may recall~from Chapter 

. . .Six, one set of circumstances which ,might lead us to expect this resul t 

fQr govemment expenditure). 

The coefficle1)ts were' expectèd to put ,in a rathe~ incÎiffere~t pe.rforman~ 

b~c.use we have st~g reason to suspect mU1tlco1lineavity,between the 
1 

exp1anat'ory variables. Mul tico lline àri ty leads to li 19s5 of. precisIon in 
• . 1 

. estimation, with the probabil~ty of large errera in the estimates. large 
\ 

variances for the estimates and highly corlltSlated eI'I'orti •. It follOW's that 
. , l, 

, -.J"> \ 

,'. great deal of lnsight into "the causal links between explanatory and dependent 
1 .... 

va~lables cannot be gleaned from our results, Nevertheless, as we notedQ 

earlieI', this factor, though disappointing, does not, pose a ~ifficul~ fol' 
. • ,"'v' P~ 

p~dictions, so long as the essential f~atu~s of the system .remain the 

same. Since th~ explanatoI'Y p~er of our equation is as high as 94.8\, as 

mea&UX'ed by R2 (the ~onventional statistic, not t9 be confused with l'eSeNeS 
o Rt). we have some basi~ fOf> lIaking predl;ctions. 

J. 
" 

J::JtML 2 

, ' 
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Table 7-1. Estimation' of Reser..ve Hovements 
l " .... ,\ 

t 

• l' 

Explanatory , 
Var~le ' 

.. 

Intercept G ' R. 
t t.:i"l' 

Value of 
associated 1 

coefficient 1 $12.5lm. "0".010.79 0.36 0.20" 0'.72 - , 

t-raUo 2.53 O.O~ 3.17 1.50 1.41 U.93 

No. of obsèrvations: 46, 
'For ~Odf, t(.l)= 1.303', t(.OS) • 1.684 and t(:Ol) • 2.~23 

, \ 

s1andard errr of' the estimate • $4.49' m. -
R .. O.9~e -

<, 

. Large sample test for serial' correlation with lqge~'!dependent 
variablu: 
h ~ 1.387 

(Durbin - Watson S~at!stic • 1.63) 

Prediction for JÙne 1972~ Expèctéd ~al.ue of 'R • $155. sm. ' 
Standard error of the predic1!ion = $4. 87m; 

1 

,~ 

.... 

, . , 

.. 

" 
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Mother p ê~tia1 prob1em we face in using the equation for prediction 

. ar~ from e presenée of' lagged values of the dependent variable. We can 

~t ar~ this problem if ~h'e roes,iduals from the equation can be shown 

still./to pasaess the usual independen1f normaf distribution. If they do, 
, . 

ttten es,timates shou~d not be ~ignificantlr biased foro samples as large as 

ours. We app1y a roecently-9~ges~~êst foro seroia1 cOl"t'91ation \n equa'tiot1s 
. - - -- - ~ ------------ - - 1 

wi,th lagged v iab~--ft~ h-statistic of Table 7-1), h i.s ,standard 
------

norma~. and he hypothesis of zero autocorrelation may be accepted at the 

5\ level w h an h-value of 1. 387. 

-bur 1 stimat ion proc~dures roequ1~ the' usual assumptions that the . , . 
e.xp1anatorY variables be non-stochastie and errer' froee. We f!atisfy the 

fi%'St cOI]-di tion i'nsofaro as the varoiables aroe policy instI'UJllents or deter­

min~stic in some sense. The second condition is 'moroe problematlc '. as ls 

evident from' oU#descriptitm of the data employed. 
\ 

We a1so, requiroe fur:thero. assumpt.i:ons on the behaviour of the residuals, 

1 
1 See J.Johnston, Econometroic Methods, {2nd edition) p. 312. Th~ test is 
for large samp1es (Johnston suggests ov~r'thirty qbservations); it fs bas~d 
on the first order corre1,tion coefficient, defined as 

'-
n 
~ e ~ 

r = l;.~ :t t-1 
n-
Z '2 \...:.. .(. 

t-1 t 

" 

) .... 

If we fom 
, . where e t are the roesidua1s canputed from OLS estimates. 

h : r 
,r 

. ['1 1 . 

... ~J, 

where V(b) 1~ the es~lmate of 
_ Rt-l t the 1a.ed va.lue of the 
standard normal deviate. 

't 

the samplil)g variance of the coefficient of 
dependent variib1e~ then R ls testeA as a 

~ 

" 

.. , 
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which should be no~ally distributed with zero means and constant variances. 

The fact that the residuals are uncorrelated in ~ equat~on which has good 

explanatory power w?uld suggest that the assumption pf zero means lS not 

4Jlrealist i'c; the assumption of at least .:in approximately normal distribution 

isomade more plausible by the fact 'that we have a reas~n~ly large nUmber of 

observations; ànd we may now test the results we obtain ta see whether the 
, 

assumption of Calstant variance can be supported. 
. 

__ ~A Our test leads ta the rejection of the homoscedastic hypo~hesis, The 
l 

~ést ls based on the hypothesis of homogeneous vari~ces for the dependent 

variable, but it is argued that with a 'well-specified regression function t 

the variation around the mean of the dependent variable will be 'very close 

S. . to the variation about that function' l, 'The R-observations -are arranged in 

ascending arder and divided into six ·classes. A ratio is computed which -

has, as its numerator, the product of the variances of each class <veighted 

by the size of. the class), and as its denominator, the variance of the 

whole series (weighted by the total number of observations), Twice the 

negative of the logarithm of this ratio. yields a -x. 2 vari~le whose value , ..... 
turns out to be 7,8.93, a value which leads ta t-he rejection 

of homoscedasticit9 at the one percent level ( X~ for five degree of 

freedom at 1% h l5.0g)2~ _J l 

1 J.Johnston, oet.cft., p. 218. 
, 

2 The formula May be wri t'ten as fol1o~s: 

m 

11 

where 
c1ass 

..-J 
m is the nwnber of c:lasse.s, ni the number of obseI"lations -in the lth 

and \ 
ni --.. 
Z (Yij j=1 

~ = -:2 iog À. 
ia dist~ibuted as ~~ with (m-1) degrees or freedom. . . . 

• 
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Afternati ve Forms of the Regression 
1 

We tried a ri~mber of alternative fOI'Jllùlations of the regression 1 

equation. The details are given in Appendix C. Two of the alternatives /\ 

are based on different economic'approaGhes to réserve determination, another 

is a purely statistical specification, others introduce lagged explanatory 

va~iablès, one concentrates on the most significant ,variables only, and . 
there are two which,neglect ~~ lagged dependent variable. The specifie 

fo~ are presented in Appendix C, together with their results. 

The overall level of signific~ce (measured by R2) remained high 
. 

througbout, though there was a substantial difference between those equations 

where ~-l was excluded and the rest. However, even whe~ ~-l is excluded, 

the lowest value of ~2 ls still a significant 73.5%. There is evidently a 

~urely stat~stical element in-the regression, represen~ed by Rt_l' However, 

~~/--the eCOnomic variables on their own have significant explanatory power. 

The coe-ffieients of' the Individual vkr iab les, are 'in general no more 

Ct 

rellable than for our fiI'St equ~tion·. The ~cients of Rt - l and xtt 

are always significant, and these var~s alone gioW an 1t2 of 94; 3%. The 
../' 

coefficient of G always has the wrong sfgn and ia not usually significant; 

the money supply ia anotheI' poor pérformér, with wroI1g signa and insignificant 

'coefficient's for the most part, ~ut money supply levels do a little better 

than money supply changes. K shows up in Most cases with a coefficient 

significant on1y at the 10\ leve~. 

" 
of sigriiricanee rise~ cons ide rab 1y. , 

However, when Rt - l is dropped, its leve! 

The atalldard ,error of the estlmate Ilecords, a ~imum value of' $10.1 

million, a value which oceurs ",ben ~-l la dropped. This ls over twice the 

arroI' in our preferred equation, and the equations in which i t oceurs are 

, hard to support on !. pI'iori gt"Ounds. 

~ 

Mi - '* i d.X .;p., ;;a~. 
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We determined on the fom of the equation which was fi~t described 

" for the following reasans. First, we feel.,i t has the strongest ~ priori 

justification, as established by our' analysis in Chapter Five. Secondly, 

this equation as estimated fits the data well, and the 'comparison with 

alternative formulations suggests that this fit'does not arise from trivial 

reasons. Thirdly, none of the' alternative equations cffers a solution to 

~he prob~ems of multicollinearity and heteroscedasticity, which are the 
.. 

" main, \problems of the original f~rmulation. 

(2) The Variance df Net Foreign Exchange Earnings 

The regression equation df Sub-section One is needed to provide us 

- witl"l an estimate of the vari)mce of net foreign exehange eamings. In 

previous studies of foreign exchange reserves several varianles have been , 

used to represent the variation in foreJ.gn transactions. The more cOllUl1on 
, 1 

ones are the coefficients of variation (or the standard devlatlon) of 

reserves, of exports,. of imports, or of the balance of visible tradel. The 
"" 

diffieulty with exports, imports and visible trade ls that they represent 

\ _..1...: 
only a part of total external transactions and are <th~fore an inadequate 

/ , 

refle~on of tz:ansactions variation. Reserve,s, the mirror image of net 

f oreign transactions, i~ the variable to be preferred . 
.. 

However, simply to take the coefficient of variatio~ of reserves is 

to imply that the movement of reserves is entirelY sto~astic. The burden 

of our ana~ysis in Chapter rive is that rese~ variation ls due ta systematic 

,influences as well as stochastic' factors. This has been recogÎlised in the 

, l There ls a Hst of var'iables which have been us~d in previous studies in 
John nW,tl1iamson, 'International Liquidi ty: A Survey', Economie Journal. S~pt. 
1973./P, 69'5. 

.. 
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literature by' Kenen and Yudinfand br A~chibald and Richm~ndl; both studies 
, 

derived their estimate of reserVe variation after allowing for systematic 

influences on the reserve series by using the estimated standard deviation 

of the residuals in an equation ,in whlbh reserves are regressed against 

predetermined variables. In the two cases mentioned, however, tne explanatlon 

of systematic reserve movernents is purely statistical. Reserves are given 

as a function of time (in one case) and 'thei~ lagged value ( in foth cases). 

We have extended·the argument by attempting to explain systematic variation 

in reserves as a function of economic forces rathe~ than simply as ~ -', 

, statistical :function (although we have estimated the statistical function 

for comparative purposes; see Appendix.C). 

Formally. our model (and those of Kenen-Yudin and Archibald-Richmond) 

substitutes the estimate of 

l.. v (R.I X.) Ji = 1,2 ... 

for the estimate of VeR). (V(R) st ds for the variance of R: VeR 1 Xi) is 

the variance of R, given the values of predeteI'lllined variables Xi)' If it 

ls accept'ed that net f~ign transactions (and hence reserves) are subject , 

to systematic influences, then this is c1early an improvement. Furthermore.-
, 

an economic explanation of reserve movernents 15 preferable to a purely 

statistlcal one. Unl~ss the economic ~ogic of the model i5 f1awed, it will 
• 

~ reduce the area of ignorance and hence the degree of uncertainty. 

l P.B.Kenen and E. YUdin. 'The Demand for International Reserves', Review of 
Ec.oflomics and Statistics, Aug. 1975; G. C .. Archibald and J .• Richmond, 'On the 
Theory of Foreign Exchange Reserve Requirell\ents'. Review of Economie Studies 1 

April 1971. 

, 

-_ ..... """';:'--.. 14"'IIIII.t.r .... $!I!IJ •• SCIl!à,!I!. __ !lt,tlJlJllj}JI,1Aiil,..I .... I"IIIL ••••••••• pJl,··:~~, 
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• 
Following this line of argument ~ the variance of net foreign exchange 

earnings is estimated from the variance of the random1y distributed residua1s 

(~) in our regression equation. Now. the variance of ~ in Equation 7-4 is 

estimated simply by tJ;, the (square of the) standard error of the estimate. 

If there were no added sources of error due to the explanatory variables, 

'-~ this would a1so be the variance of expected reserves, six months hence 

~ (measuring time from December 1971 )1. We may however allow for errs 

~ng from the explanatory variables, using the standard error of the 
~ 

• 

" prediètio~,as (the square root of) our estimate of the variance of reserves. 
',-

This gives a value for the estimate of the standàrd deviation of reserves of 

$4.87 million; the values of R ~d D in Equation 4-1 are standardised by 

this value .in order to produce a standard normal variable. 

(3) 
'2 

Estimating the Parameters of the Cost Equation. 

The equation which is usèd to de termine the growth-cost of particular 

leYels of resenes (~) is ,given in Chapter Six. Two versions are presented, 

together wi th the :reasons why we use the trade-g~"version instead of the 

savings-investment' version. The parameters to be estfr~ted for these 
"-, ~ . , 

. " 
equation~ are the propensi ty to iuport (m), f'he propensi ty 'to save (C(), the 

incremental capital-output ratio (k) and the growth rate of expol"ts (x) • 
.. 

k iB estimated in Chaptel' Six, the estimates of the other parameters are 

derive.d by p,.erforming regressions on equations 6 -3 (for m), 6 -10 (fo!'~) and 

6-18 (for x). 

1 , -
See Carl Christ, E:conomet'rlSc ~odels and .Methods, John Wiley, 1968, p. 550~ 

the variance of the pre di ctiôii<ls" the SlDD of the variances of 'the intercept, 
the cOefficients of th~ndependèt:!..t"v~iables and the residuals. 

, '~ ~ .. 
2 Th~ estimates relate to c~~ ï~ 'à(ilsumed constant (see following 
section). ~ 

\ 
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The regression equations are as follows (t-'ratios. in brackets) : 

St = 

194.5"+.0.80 (Y
t 

_, Y ) 
o ' 

(19,,36) (21. B3) • 

86.1 +\ 0.20 (Y
t - Y ) 

o ' 
(12.01 ) (7.69) 

... 

log Xt 
: 2.31, + 0,0199 t, 

(219.61) (l~. 79) 

2 1 
R -'0.977, D ·'W = 3.01. 

-2-
R =0.839, D"-W =l.Bl. 

-2 
R = 0.936, D - W ~ 1.60. 

( 

These equations yi-eld values of 0.8, 0.2, and 0.047 for' m, (Xand x respectively. 

These estimat~s are' the-bases of Equatibns 6-19 and, 6-20. It 15 6-19 

which we use to determine the cost of the reserve stock. \le ,express the 

expe.cted reserve level (R-D)' as a ratio to base perioe( incorne (Yo ) and replace 
g 

Ft l ' wi th this variable. Yo 
By this we imply that the stock of reserves­

• repres~nted by' (R-D)/y will have growth effects' glven by 6-19 if it were 
o 

used to expand productive capacity. The notation C,(R-D) stanas for a 
• J.' 

variable g (the, rate of growth which has' to be sacrifi~ed) which 18 a function 

of (R-D). Thil; variable is derived directly from 6-19 (s~e Appendix A). 

The Cos t Curve 

The graph on which we plot the growth-cost of diff.erent l~vels of 
~ 

1 

fore.\.gn r>eserve holding 1.s at the core of our mOdel. 
-

It is shown as l, 

" 

j 1 \ ...... "# li • 1 {j / 

Figure 7-1, where the level of reserves i5 meaSuréd along the hp~zorital ... 

axis and the growth rate associated wit~each reserve level is pl~tted 
• 

vert icaUy • The curve Is derived fram equation 4-1. which has to be solved 
\ J 

JO 

\. 
'1 D-W stands for the value of the Durbin-Watson statistic,i it re~ais negative 
Clutocorre'lation in equation 7-5 (the values of D-W in 7-6, and 7-.7 are consistent 
"i th the hypothesis of zero au tocorr>e lat ion ). 1'he presence t;>f autocorre~ati()n 
does not bias the estimate of-m"though j.tlllakesthe associated,value Of~t~, 
'unreliable guide to its significance, ,. 

# ,', 

, ... , ,-
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and evaluated for the relevant range of values of, R. 

A method of solving Equation' 4-1 is developed in Appendix .A. 

prior information required is the value of the paràrAeters both pi. 

cast functions and of the" distribution function of D. 
l , • 

been 

developed earlier. ,As far as cl (the cast of .. the re~erve ~tocl<) i concerned, 
1 

the relevant parameters (the' imPort coefficients '(m) of 

growth of exports (x» are gi~n .by thé calculations of the • , ( 

As fbr 02 (the cast of adj us tmen t ), we noted in Chaptel' Six the f ,fftcUl:y 

.of determining quantitative1y and in genera1 terms what this cost,~dùld be. 
_ l. 

l 
We have therefore taken the simplest as sumI;' t,ion , of .constan't unit costs as 

.' 
, a working ~ypothesis, always bearing in mind tnat we mus.t ,gùalify the 

r.esul ts of the analysis to take account of this. The standard deviation of 

'" . the precautlonary demand was derived in the section before the la~t. The 

va~ obtainéd i5 used to ~tandardise the values used in xhe cost· equations 
,/' J' ~'. 

sa tha~ in sUbsequent manipulations we have a random variable which 1s 
, l' 

~ /. 
,s,t~aard n9rmal. lj.s is evident from Appendix A, this easeS 'tl)e cornput1i'tion 

,1 .. • 
/consl.derab1y. 

/ . / 

/ One or (\<10 commenta about +he evaluation of 4 -1 are in oroer. The 
/ :~ ,-) 

problem- of the integ~ation !~trs foreed the use of n~~;;~cal methods. . The 
/ q 

equati.Qn hac! to ,be solved/(or v~lues of R one at a time. 
, ... 

/ 

, 
Thus, in' the 

initial manipulations R i6 a constant and we Carl evaluate .the integral for 
~ . " . 

one particular value of R.., Beeause R lB an in tegration limi t, this ,'procedure 
1 , , 

yields an è;c:pression in tenns of R, and. the èxpressi<;m i5' then valued at 

\ 

d!fferent R-le~els. 

:1 

l The int~gei--valùe of' c2 was s~/ at unit y for want of justi.fication for any 
other _ specifie value. Howevep". in order to o~tain the correct oroer of 
magnitude" for growth rates (i.e. betWeen 0.1% and 10% rather than, 10\ to 
1000\). the actua1 value of 0.01 (in absolute. tenns) was used; aIso, because 
we have specified-c2'as a funct!on of (R-D) rather than (D-R), c2 IJIUst be 

negative~ 0 

M ... 
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. The ~alculàtions in Appendix A refer to only one year. yèar five or 

the planning periode In 'line with our earlier discussion we would prefer to 

look àt the growth cost of reserves over the entire planning periode The 
j ~ 

more ~le.gant method of accomplishing this is to sum equation 6 -5 over aU 

values of t by treating the elements of that equardon as a geometric 

. l 
progress~on • , liowever. this procedure prevents Integration by the method , , 

of Appendix A because a "g" now appears in the denominator of A-2. As a 

result, we are forced to use the more cumbersome method of repeating the 

calculation of Appendix A for values of t from one to five. The costs for 

any value of R (say Ro> are accumulated and plotted against the value .of / 
/ 

In effect t the total cost of reserves equal to SR over five years i8 o 

seen as the sum of the opportunity costs of'reserves eq~al tG R in each of 
o 

the fiv,e years. 

The curve of Figure 7-1 gives the cum~ulative growth r~te (over five 

yeaps> associated with e~ch level of rese.rves. Reserve levels are .measured 

on. the :horizontal axi:;; as ratios to national in corne, ill' 19?1. which ls taken, 

tQ be the basé ye8.f.o.f the planning periode l'he :r.ttes" o·f growth, measured 

al the vertic~1 ax i~' are c'anpoWlded frorn th~/ f~te obtained for each of the 
, / . ' /' 

, five years ,,' as explained. in the last par~paph and demonstrated i~ Appendix 

A... ~us we can ~educe. for example, ;tb'~t the opportun'i ty cost of a reserve 

levei o~ $36,2 mill~on (=-0.04 on~e h~riz~ntal scale) ls a'gré~th sacrifice 

0; 2.2\ over, ,~h. ,fl ve years re plan period (This 1. the total growth 

~acrlfiée over the perio~/~ot the per annum .average). The cos~ of" any 

~serve Iè'v~l may »e: de.çived in sirnilar fashion. ~ 
, T ..... 

/ 
1 

l This yield~ {he.following equation: 
/ c 

~ t'/ ,'. 
~/r 0 1 Yo .. (t,-15 (Ille' - m) + 

/ 
/ 

/ .,/ 

. -
< 

m 

,g 

t+' I 
[ (1+ g) 

( 
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The optimum level of reserves can be, found by- inspection. a~, 

R/y = 0.12, witQ an qpportunity cost of 1.2%. 
o This give~ us a value'of 

$109.6 million for the optimum. The cost of this level of reserves may 
t 

be regarded as the cost of maintaining any or a11 of the economic 'structures 
, 1 

and pOlicies which establish the parameters of the cost equation. This 

follows'from the fa ct that it·is possible, in theory~ to abtain a value 'of 

zero for R/yo = O.l~ if there are dhanses in ,the va~ues of the exchange 

rate~ thè propensity ~o import, the ~rawth rate of exports, the variability 

of reserves and policies of balance of payments adjustment. 

However, our main concem is to examine the in;tplications of the 

calculated optimum resèrve level for reserve holdings at December 1971 and 
.~ 

reserve pOllcy during the ensuing six months~. The actual value of reserves 

at December 1971 was $139.0 ~il~ion, equivalent to an R/y va:ue of 0.15 
, 0 

and' y!e-lding an opportun! ty- cost of 1.6% over fi ve years. The expected 

value of reserves for June 1972, projecting rrom December 197~, was $155.8 
.' ' 

mil~on (R/y = 0.17). The opportunity cost of.thls 1evel of ,reserves was 
Cl 

2 ;0\ over' fi ve years. , , 

The .rule of thumb which is often applied to reserve manage~nt .is to. 
. 

s~t the, ,~ax:get leVlal of reserves at, t~~ equivalent of th~e-to-rr .mont~s 1 

iq>orts. Using the average monthly imports for 1971, this would have given 

• 'a range fram $1l~.9 million 'to $153.2 million fQr reserves. The 10wer ·limit-
" . 

is close enough to the op"b!mum to have the Sanle opportunity cos,t (1.,2\ 

gX'9Wth sacrifice), but the upper 'iimi t would impl.y a sacrifice of 2.0\ 

growth. .' r . , 
, 

l ~ though we will draw inferences hom' figute 7,-1 only for, six mopths 1 

information on policies to th~ end of 1972 is provided in o~er tdrpresent· 
a complete ,pioture ôf exehange reserve policies in Jamaica. ' 

~ '\ 1 .. 

" , . ... 

. . 

.-

, . 
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~ 
Guidellnes'for the management of reserves can he derived from the 

cost curve, and these are to he contrasfed with the implications of the 1 
- . 

rule of thumb in the last paragraph. In the first place, there is a range 

of values of reserves from $50.7 million CR/y • 0.056) to $140.2 miliion 
o 

(R/yo • 0.155) within which the cost of re'serves ls never more' than 0.5% 

above the cost of the optimum level. This suggests that t under the 

conditions prevailin& in Jamaica at the end of 1971, the authorities could 

,be ,relatively complacent when cCXl~ronted with any level of reserves in 

this range. The policy which might fOllow from a curve such as Figure 7-1 

would he to set tnresholds for adjustmént at the limiting values of this 

range l • Withih the range reserves w?uid'find their own leveI; outside it, 

there~ould h~ corrective policy adjustment. This suggestion is developed 
.. t- • 

in the next chapter. 

As we saw above t the rule of' tryumb aJ.so gi ves a range, which pa~ ly 

overlaps that derived from our ca~culations. However, this ~ule ~dst hy 

~d large, to higher reserve levels and the possihili ty of costs in e)(~ess of 

the 0.5% threshold. Moreover, sinae the optimum reserve level is outside this 

r~ge, .there would he a tendency tp mai,ntain "excessivell reserves. 

Our second manag~ment guideline is derived from the slop~of the çost 
, 

curve. The ~lopes at various points on the curve at.e steeper 4c>r vaiues less 

than O. 06 and greater than 0.14 than they al"e for the values in be~een. If .. 
" . 

, l There is nothing sacroscanct.< abqutthe choice of 0.5% growth' for defining 
the threshold. A less cOnservative 'authority, or one that was more confi~nt 
of it,s ability to make reliable predictions and institute policies with /' 
measurable effects, might impose a closer l~mit in an attempt to make marginal. 
gains in growtb. ' 

\' 

1 

( 

l 
" 
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\ 

we take the value O.Ol'as ~ur marginal unit for Rlro' the ma~ginal oost of 

the fifth unit, for example, is'-0.4%, as compared with a marginal cost of 

-0.05\ for the nin~h unit. On the other sid~ of the optimum, 'the marginal 

cost doubles from 0.1\ for the thirteenth unit to 0.2% for the si~teenth. 

In fact it can be readi1y se en that marginal costa decline more and more 

gently as R/yo rises to 0.12. Beyond 0.12, marginal costa rise, slowly 
• 

(but·.not 80. alowly as in'the final declining phase) and then a little .more 

quickly (put not so quick1y as in ~he earlier phase of their decline). 

These features suggest guidelines for the speed of adjustment in response 

• to discrepancies be'hleen optimum, and expected levels of reserves. In the 

area whe~ marginal costs are low, adjustment might be, slow and in moderate .' 

amounts. As marginal costs increase, it becdmes neJessary to adjust f~ly 

and more quiekly. Furthermore, because the rate of increase in costs (moving 
, 

fram rlght to left) ls greater for very low reserve levels than the rate of 

~ncrease (moving from left to rlght) for véry high levels, especial care 

must be taken to avoid a stock-out. 

up in Chaptel' Eight. 

~ 

This 18 another issue which Is take~ 

We tum now to an examination of Jamaican monetary and intemational , 
reserves 'policy during 1972 to see whether our model gl ves 80y insigbt into 

actual events. Reserves pose rapidly d~ring the first quarter of'1972 to 

reach a Peak of $163.5 million at the end of Mal'ch. This was achieved 

wi thout any chanoges iN monetary and ,fisc~l policy. The high levels of 
~ 

reservé8 'were seen by the authorities rather as a matter for congratulation , 

than 'for concem, 'an attitude which probably l;'E!flect8 the opinion tha~ 

,/' ' the costa or high .levels of reserve~ ls no~ great. The, opportuni ty cost 

tums out to be 2.2\ growth ovar five ,years, fully one p~rcent abo,ve the 
" 

optiJftal cost. 

The Jamaican authorities may have been'~uided by ~he rule of thumb 

, , 
,. -t~.I!~~'~: . tl:i ~ ~~{".~~,;;;;~ .. " ,,.Jit:&t''Ê liÎ&4CŒWS;z;;:&;2 #&2 ?. .. ,\4#l r i~!.a.. ,_u $ .... 3iit 
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for ,reserve management. By this yardstick ~serves would still be excessive, 

but not significantly 50, if the upper limit were used as a guide. 

Al ternatively, i t may be that there was no productive means of emp10ying 

the excess reserves in the short l'un and no long l'un pro-jects could be 

put intQ effect at short notice. Final1y, the authori des may have had 

reason ta expect the change'in the country's trading fortunes which soon 

fo.llowed. 
. 

The remainder of 1972 was in contrast to the f~rst quarter. Reserve 

leve.ls declined w.i th increasin~ rapidi ty fram the end of April onwards. By 

November, when they reached-troeir minimum for the year, they stood at 

$l1S.7 million, a fal! of $47.8 million over eight months.' The 'Jamaican 

authorities cl~arly held a more conservative vie~of required reserve leve1s 

than our results indicate, for they considered that ~~is situation required 

'~lIl7dial acti.on,. even though thé Nqvember reserve leve1 was a little higher 

than our optimum. 

,·the Bank of Jalnaicâ felt that adjustment measures were required as 
, . 

ear1y' as JW'le, 'when reserves stood at $138.6 million st ill $30.6 million . , 
( 

tao high, by our l''eckoning.· The measures introduced at the end of, .,June were 

bath monetary and fiscal and includedl : - . 

, (i) 

(ii) 

CiÜ) 

(iv) 

(v) 

(vi) 

an initiative ta reduce Bank of Jamaica lending to 

cO_l'cial banks; 

an increase (from 5\ to 6\) in the ~ank Rate; 

increases in,stipulated deposit and lending<rates; 

an increase in statutory liquid assets ~qulrements j 

intensific~ion of exchange control measures.; and 

se'lected import restFictioos.' 

, ' 

CJ l Bank 'of Jamaica &U~ort f21: Y~êr l!.nded 31 ~~embe~. 1972.. p .... ' 

.1 . , , 
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. 
The extensiveness' of these measures indicates the degree of concern 

about the reserve situation even at this stage. "I~ is not surprising, 

therefore, tbat the continuing decline in reserves eHcited further adjl!st­

ment 'measures in Novemb-er when quantitative restrictions were placed on 

commercial bank advances. 

ConC:lusiop • 
• 

~ap~er Seven contains the kernel' of the study •. He~we have brought 

together all the elements of the model, provided empirical specification , 
and given ,a method oj solution for obtaining th~ optimum leve.} of reserves., 

The stages we went through in order to arr.ive at the solutio~ reflect the 

important features of the model. First~ the estimate of the variance of net 

foreign exchange reserves is derived after ac~unting for the systematic 

effects of eC6nomic policy and stat~ variables; then the cost of stockpiling 
, 

reserves i8 measured in tenns of growth sacrificed, as is the cost of 

adjusting to a reservé stock-out, and finally, the growth cost, weighted by 

the probability distribùtioq o~net reserves, ls minimised to determine the 

optimum reserve level. 

The model ia feasiblé and yields result~ which do ~ot appear 

imreasonable in die 11ght of aevelopments subsequent ,t~ the period of the 
, 

'test. Furthenn~_~, i t provides a means of cri tically evaluating the 
'0 

f~~ign'exchange polioles of th~ Jamaican authorities.' It has been necessary, .----- , 

__ ~~ -nowever, to make a null!her of simpl+fying asswnptions. Some of these are 

examined rn the next chapter which deals with modifications and extensiqns , . 

which mlght ~e worthy of attention in future work desianed to advancé the . 
0" .' J 

',f 

theory af foreign exchange reserves. 
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~n this chapter we relax sorne of the assumptions wbicb were made 

in the empirical ~ork. We wish to dis~over whether the model remains 

. feasible under slightly less'restrictive conditions. In the process. 
1 

we suggest directions in which further develo~ment of reserve theory 

might proceed. 

The assumptions which are modified QI' removeahave to do with the 

çost'equations. the nature of the adjustment process, and the exchange . ~ 

rate. Up ta this point the'parameters of the ~uations giving the 

growth-costs'of'res~l've~ and adjustment have been kept fixed" The first 

section of this chapter discusses whether, -this ass\.DDption is l'ealis'tic 

-and suggests.ways of treating non-constant parametel'~. In the second 

section. we remove the assumption that there is no adjustment to balance 

of payments disturbancea,until resel'ves l'un out. ,We suggest altérnative , . 

decis'ioQ rules and ways of implementing th~. The third section deallll 

briefly with the implications of theofloating exchange r~te regimei 

bitherto the exchange rate has been assumed fi~d~ 

" 
Changes in the Parameters of the Cost Functions 



'\ . 

" 

- . 

~ 1 • 

195 

Expo~ts perhaps presents the,greater diff~culty, since the principal 

determining factors here are exogenous. For' example, ,in 1974 Jamaica' s -/ .. , 

agricultural exports benefit~d from a significant rise in sugar prIees 

which could not have been foreseen in 1971.1 There is some scope for. 

determin~~xport growth whe~e new products, new markets or new 

resources are to be introdu~ed or expioitèd in accordance with specifie 
<il 

policy guidelines. Similarly, grea~en determinism may be had if the 

g~vernment proposes such guidel~nes for existing activities.. Some 

modification to the projection of export growth 'can'be made to take 
, 

account o~ these and other polieias whieh ~ill affect export growth ~n 

a determinate way, but the bàsic estimation st~ll has to be done on 

the basis of extrapolation from past trends, which is what we have done. 

The propensity te import may be less unprediet~ble, since it 

depends on domestié factors. The ~eli~ility o~ our estimate depends , , . 
on our understanding and explanation of the factors which ~etermine i~port 

", leveis. Our estimating eq~tion ;pecifies imports as a function of 

incomè alonet which i8 a simp1ifica~ion. In theory, anyway, imp?rts 

ought also to~respond,t~ changes in import priees ,relative to domestic 
c _ 
priees, to politieal and sociologieal ractors, to income db'tril?ution 

changes, to changes in the community's real assets, and sb on. In 

practice, if the othe~ factors have a negligible effect on imports 
't , 

(relative to the impact of income) over the time period of our interest, 

1.. The -'.'rré~ Harket" priee for suga~ (which applies tô supplies 
which are .not marJôhed under b.ilateral agreements) rose to l320 pel' ton 
(August 23, 197'*) from lève1s ,or about~ 7S for Most of 1973. Howevèr,. 
much of· the Jamaican 9utpu~ wes supp1ied to the'U.K. under the Commonwealth 
Sugar.Agreement; the negotiated priee undeI"this Agreement increased a 
mere, ~ pel' ton to 83. 

- , \' ( 
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then reliable results will be had fram bur equation. Whether this is - , 

so might he a question for empirlcal investigation in another context. 

However, here again projections ought to be modified in "the light 

of official polie,. Import substitution activities are the obvious 

.ease in po'int. Typically, there ls little import saving during the 

establishment phase of import eompeting activities, but,it ought to he 

~ 

possible to project t~e import saving in future years of the plan period 

an~ to adj,qat m accordingly. 

Changes in the values of m and x will alter the shap~ of the cost 

curve and the solution for the 0t,>timal levei of reserves. An increase, 

in m will ca~se the, cl curve to sMift downwards; a given amoUnt of 

foreign resoUrces will now seeure a lower,rate of g~owth, and therefore, 

the opportunity cos,t of the equivalent amount of reserves is Iower,l " 

Increases in x have the opposite effect. The additional foreign exchange 
1 

earnings replace part of the previous requirement for foreign resources 

on capital a7count. Lower foreign resource requirements for any growth 

rate me an that, the opportunity cost of the equivalent reserve 6tock is 

higher. " o 

l. 
1 

This may.he dell\onstrated using Equation 6 -S~ 

R - 'D • H + mY [(l+g)t :.. 1] - 'K (l+x)t 
o 0 0 

lIIYo [(l+g)t - 1] - (R - D) - Mo + Xo(l+x)t 

(l+g)t • ..1.... [,(R - D) -- Mo + Ko(l+x)t l + 1 
mYo 

Wx>ite 

" ' 

An increas~ in m will'reduce the value of the expression on the right­
hand side. Put RHS • q; then 

g • (q)l/t_ 1, 
and g decreases with q. _ 

The effects of an increase in x may be tr~ed ih analagons 
fashion. 

" 

FLwa 

" 
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Both cause the ~ curve to change i~s shape as weIl 

• as its position, bec e cl is a non-linear function o~~.l This 

ls one reason why the poin f minimwn cost will no longer bè"the, sarne. 

However, even if the shift in cl ,~ parallel along its\entire l~th, 

the effect of adding c2 would be to change the shape of the ~otal cos~~ 

" " ' curve, 50 that even in this case the 'optimum might change. The "~ 

"favourable" changes, that is, increases in x a~...decreases in m, would 

tend to lowe~ the optimwn reserve level. Refer to ~i~ure 8-1. The 

Cl-cast is shi~ed from CIl to c12 by an increase in x, a decrease 

in m or a combination of the !Wo. This moves the aggregate' cost curve 

(with unchanged costs of adjustment (e 2» from tCI to tc 2• The minimum 

point an the latter curve lies to the left of the minimum for tCI and 

the corresponding value f~r'optimal reserves (R~Pt) i5 lower than the 

initial value (R~Pt)., Note, how~ver, that now the cast of reser~s is 

higher, even at the optimal level: This >need not always be the case, 

depending on the way in which Cl çlr.inges. Reserves are now more 

valuable; therefore, the total cost of the optimal level will be reduced 
;' 

only if that level falls more than enough to compensate for the increase 

in the~value of reserves. 

Hovlng now to the standard 'deviation of re.serves, we have assumed ,,~, 
--

that its value does not vary ,with the lev~l of reserves. This assumption, 

which has appeared elsewhere in the literature, might ~e challenged 

over th'e long period. 2 ·'.Even if fluctuations in the volume of transactions 

• remained the sarne, increases in their dollar value would increase the 

amplitude of reserve variations. Tests reported in Chapter Six indicate 

1. See Appendix A. 

2. G.C. Archibald and J. Richmond" Of • ,cit. addressed.this problem. 



; , 
/fi{ 

· , · ~ 

Ft 

h · , 
~1~1 

'" 
" -

· ., 

, 

'" 

./ 

0 .... 

Figure 8-1. 

Growth 
Rates 

. 

1 

~ 

198 , ' 

" 

,Changes in el and the re!lérve optimwn. 

\1 

.. 

'" 
Cu 

.( 
Il 

\ . 

.... 
,i{! 

., 

~opt RloPt Reserves 

~ '1 

, 

, . 

\ cl 

It 

\\ 



, 

o 

199 

the presence, of heteros~edasticity; an important task for future 

empirical research is to de termine the precise way in which the 

r variance changes over time. 

~ 

In view of the analysis of Chapttel' Six i t may be necessary in 

pr~ctice to replace the continuous c2 -function wit~ one which is 

~pecified at particular values of (R - D). The suggestion made in 

Chaptel' Six was that the marginal cast of each additional unit of 

adjustment (each such unit consisting or a discl'ete portion of fo;eign 

exchange demand ta be eliminatedrbe computed emp1rically by evaluating 

the cost and availability of each adjustment mechanism. Thel'e can be • 
no general rules for the behaviour of this function. Each point would 

r.epl'esent a discrete step, and there would not necessarily be a smooth 

progression i~ any one direciion. When we specify (R - D) rather 

than an amount to be adjusted as the variable whose cost is to be 

,measured, probability w~ights must be applied~ and it i8 ~ese which 

aocount for the fall in c2• As we maYe further and further aw?y from 

the or1gin, the probability of a given amoun~ of adjustment decreases, 

and i~ finally zero. The rate at whlch lt decreases,-

and the point at which it goes to zero depends on 

the standard deviation of the net de~d for resérves (C(D).l Because ""' . 
this decline depends on ~ only, it can be postulated whether the marginal 

, D 

cost of a unit of adj ustment l'ises or falls •. . , 
,1 J Figure 8-2 illust~ates the ~ast Wint• When reservE'S 'have the 

value R
l

', the, di~tribution functlon of the n~t demand ,for ·reserves 

1. If,'as'we state, D has the normal distr~bution, it ~s more 
accura~e to say that c2 tends to zero, since a11 values of, (R - D) 
have some probability of occurrence .and therefore some cost. This 
cos~ ls however negligible outside a central range of values.' 
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is' ~ituated at f
l

.'-. The probability weight assigned to the prospe~t 

.of running out of re8erves is represented by that part of the area 

uhder the "fI curve which .lies to the l~ft of the o:rigin (0). When 

rese~ves are increased to ~,the distribution function (which i8 

iden~ical in shape with fl") mov,es to ~2 ~ yielding a probabiIity.which 

is much lower than in the first instance. When the reserve levels 

b~come so high that there i8 no discernihle area to the left of the 

origin, c
2 

reduces to zepo. NevFrtheless,-because we cannot he sure 

that c
2 

is a well-behaved function of the number of units of adjustment, 

we cannot maintain that the second p~t of Equation 4-1 will decline in / . 
a regular fashion. 

The parameter changes do not creste any conce,ptual difficul'ty. ~o 

long as sorne firm i~formation is available on the changes, the appro-- , 

priate values can he put into the optimising equation. The difficulty 

" 
of course is to get reliable estimates of these changing parameters. , 

The importance of ~his problem should not be underplayed, but our main· 

, focus here must be on the question whether or not the integri ty of the 

'~odel Is compromised by the changes. It~eems true to say that it is 

note 
of. 

Adjustment. Costs for positive Expected Reserve Levels 

- We may briÎlg the 1'1I\0del of ~aerveOPt.imisatt· n 'a :tep closeI' to 

refllity by" making allowance for adjustment when R - D) 18 positive. 
, Il 

It ia unlikely that the monetary authorities will wish to wait until 
... - ", 

reserves are completely used up before they institute any policies to 

p~tect the. n~t forelgn payments position. ~t~er, 'they will ~iSh ~ 

l~y down g~delineé. for making policy chatige8 80 as' 'to seC?ure the f:' 

) 



... ----,.--~------,--------~~-:----~-:-----:--------:--:----~-' 
Il 

1'" " 

;. 

" 

,!~ • ', .... ~ 
'. 
-/ 

• f 

, ., 

~". 

1. 
'\ '. 

'" . 

! 

/ 

, 

o 

o 

. 

, , 
'~- , l ...... 

202 • 

" 

! ' -. . , 
maintenance of a targe't' le,,!el of re~erves., in the face of the actual 

andrexp~cted changes in net.foreign·ex:hange ea~nings tram month' ta' 

,~onth., We turlt,now to. examine" .som~ of the issues which a~ise in 1 • r 

t . , 
estahlishing such guidelines. In doing sa we ident~fy anothep area into 
1 

which future work shou~d he extended. 

The difference between the case we are to, loo~ at now, and our 

e~lier analysis ls that formerly we assumed there would be no adjust-' 

ment c~sts'until the expected reserves fell to zero; now we establish 

a ta~et ,level of reserves to which adjustment policies are linked • 
. 

That is to say, adjustment costs may be Inc~ed whenever there is a . 
discrepancy between the e~ected reserve levels and the reserve target. 

, 0 

ln what follows we set the target leve~ of reserves equal ta the optimum 

level of reserves, but, as we shaH see .. this ],eads ta som~ difficul ty, 

and alternative suggestions are offered at the epd of -the se'cHon. 

We may begin by taking the situation of the monetary authority 
'" 

which, ,at time t, faces an e~ected level of reseryes ri..t t,ime (t+,n) 

.... '. . 
given by R; suppose ,that the opot:imal level of -'l'es~ve$ haS"been calC;ra 'd 
• t; ... 
as R ,which i8 different from R. The question which arises is, w at 

opt 
decisiOn r~.B BhouJ.d b. followed in adjusting. reserve. <.and' o_/wbat 

per~od) in order to aehieve ~he ,optimal level. ~ 
/ 

( 

Even before we go on to examine what alternative decision rules are 

possible, it i8 évident that any a~tive res~e management whate~er will 
~ " 

require us to adjust the second part of our integral a~ Equation 4-1. 

The expression for the cost of adjustment which has been employed to 

date. , 
' .. 

• jZè' 1 • 1'$2'&& FM". '*,45f# 
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must , now be revised to take account of (a) the fact that the-adjustme~t 

needed is no longer èqual to (R - D) and (h) the costs of adjustment 

for positive-as weIl as negative values of (R - D). 

Let us 'hegin h~_assuming that the'policy of the competent authorities 

18 that the entire discrepancy betWeen the expected and optimal res~rve 
" 

levels be,eliminated.' The value of the adjustment required (A) is th en 

/ Tl given by 

8-1. A • !\'pt 
... . 
R. 

A new functional relationship for the cast per unit of adju~tment must 

he c;l1efined. Replac.e c by cl:: I\tt>thermore, the Integràt ion limi ts must 
- 2 2 " . 

be set a~minus and plùs in finit y, sinc~ adjustmen~ may be required 

irrespecti ve of the value of net foreign exchange eaming~.l The ex­

pression for the cost of adjustment becomes 
, ' 

8-2. 

< 

since the value of the cumulative distribution function of the random 

variable is necesaarily. 'equal ta unity. 

1 

There is an adjustment cast now which 18 independent of the distri-
, 

bution of D; we can support this with intuitive argument. In our 
. '. " ' 

\. 

previous formulation, the weighting giv.en ta the cast of a given reserve 

level Ri depended on the portion of Ith",.~(D) curve whi,~h lay in the 
, . 

adjustment :range (See Figure' 8':1). Now the weighting ~iven ta ,the ~ost 

of eaèh Ri ,is ident-ically equal to one, ~ecause the whole of the ~(D) 

-. c\lrve la now within the adjustment range. . . 

The one c~e in which adjust1llent la not n~ded is t of course, 
When the value of D la auch that R - D • R • opt 

. , 

.r 

'-
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, 
However, one should expect the nature pf tpe cost fun~tion to change 

with the sign of A. That is ta say, the unit costs of reducing reserves 

which are expected to be higher than the optimum ("excess" reserves) . 

may weIl be different from the unit costs of increasing reserves which 

are suboptim~l ("deficient" rèserves). Thus, t~e c~ function May be 

discontinuous at A-O. 

In principle, the adjustment ta the cost f~nct1on 

just outlined creates only one problem for the reserve 

Which'Wé have~ 
dptimisa tion) 

1 

model, but' it is a ci'ucial,problem. The fact ls that "excess" 

"deficient" reserves çan b~ defined only in relation to the pt ima l 

level. but the optimal level is itself dèrived fro~ the~ost ~unctions. 

In equation 8-1. therefbre, we could not determine A~forehand because 
" '. ( / 

we could not know the optimum level of reserves., 'ln practice, the de-
, . 

cision rule that might be followed would be that authorities p~ck a 

reserve' target R* without ref'erence to the unknown reserve optimum and 
, . 

th en calculate optimal re~erves based on the cost schedules derived from 

this.1 This calculated;ieserve optimum could then be used to revise the 

reserve target~ the ca1culation WQuld tnen be repeated. This process 

could be reitérated several times. and. if the series for the calculated 
~ , " , 

reserve optimum were conve~en~, this value could then be derived to 

the desired degree of accuracy. T?e,properties o~ the series would 

\ ., .·hav~ to he established with refére~ce to particular Gas~and this is 

.. one area where. the de-velopment of reserve maaagement theory might reward 

further investigation. 

1. An ax-bi tl'ary chen ce of reserve ta:.rgets ls the method used to 
~al with this problem elsewh~re,in the literature. $~e. for example. 

~ . 
Kelly. op • cit.,~p. 658 and Britt,and'Keller. op • cit.; p. 184. 

• a ICiE Œ2 kW .zi:at & 
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We turn now to the matter of fixing decision'rules for adjusting 

foreign receipts and payments 50 as to secure any given reserve target •. 
1 

!he principles underlying these rules might he that (a) very large 

adjustments should not he made in a single time period and (h) changes 

in the dire.ftion of, ~çj ustment should he minimised'. T~e reasons for 

these guidelines are that large adjustments are more costly than small, 

and a reversaI of direction, however small, is more costly t~an the 

equivalent change in the same direction., The firSt proposition may hè 

deduced from our existing cost function (c2 or any of its variants)! 

the second is intu~tiyely,acceptable"hut would require ~oncrete proof 

in further development of the method. 
" 

The actual decision rules· for adjustment might operate somewhat 

along tbe following lines. Let us introduce an adjustment parameter ~ 

such that 

.' 
where R* is the target level of reserves. l The problem then i8 to 

specify 1 in such a way as to fulfill the conditions set out in the pre-

ceding paragraphe 

W~i1.1 do no more than suggest one or two possibili des. For one 

thing. since, costs are expected to be'asymme~ical as between exceas 

reserves and ~serve deficits, we'might speoify âifferent magnitudes 
, 

(or 'f'unctional relationships) for l , depending on the sigp of (R* - ïb. 
# -

.. 
1. The parameter Y plays a .crucial role in Clarx·s model; cf 

'Optimum International Reserves and the Speed of Adjustment', Journal 
of Po1itical EconomY"March/Apri1 1970. 

\ ' 

.. 
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In th)s way the total cost incurred in a particular period could be the 

sarne for'excesses as for deficits; the greater unit cost of any deficit , , 

adjustmant wou1d he compensated for ~~d response for deficit 

to excess reserves. To take a adjustment as opposed 

concrete cast, of making up a reserve deficiency of $10 

twice the cost of eliminating $10 million of exces~-

reserve~; hut we aompensate for this by only making half the adjustment 

for the reserVe deficit per time period. 

As to the specific nattU'e of '{ , i t may ,he a single parame ter wi th G 

values hetween zero and unit y, or it may he variable, allowing for a 

~smaller proportion 9f adjustment, -tne greatèr the difference between 
.... 

Rit and R. The value of this latter suggestiop would he. to impose sorne 

limits on the dollar value of A in any p~riad. Another alternative 

would~be te combine any of the suggest~ons so far with an ahsolute limit 1 
".; 

on the amount of adjustment ta be permitted in any one period. 

,While these suggestions would serve to limit the amount of adjust-

ment to he under'taktP in one time period, they would not prevent' !requent 
" . 

alternation in the direction of adjustment. One way of taking care of 

this prohlem woUld be to speqify a lower threshold for any adjustment. 

That is to say, ,there would b~' no action if ,.. we:re less than a specified . 

amount. This rule woulà reduce the incidence of switches in the direction . 
of adjus~ent hy eliminating all cases whe:re Rt+i fluctuated in a 

. .-
nar:row range around Rit for successive i. There liould be changes to and 

fro only if R' fluct·~ated very widely in -succes'sive time pe:riods. 
t+i - . ~ 

In such a case the adjustments would tie much more violent and disruptive. 

It lB :reasonable to assume, however, that auch an eventuality le unlikel:r 

.~. 
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.... 
and that it would indicate either (a) the need for review of the ~ore-

" , 

casting model or (b) the need for other pOlicies of domestic stabilisa-. .. 
tion, rather than the need for new rules of reservé management. 

"There is also thé question of the definition of the time period 

and the related question of the speed of adjustment. Recall that the 

proj~ctions (R) from which optimal reserves are derived are made for 

severai time periods ahead. We may re-de~ine 1 as foilows 

8-5. A· "(RIc - R) 
I 

where Al is the arnount of adjustment in the month follo~ing the end 

of the current period. Clearly, the lar~er is ~ , the faster th, 

ecànomy will adjust to the desired leve! of reserves. The adjustment 
.... 

process may now be thought of 'as a dynamic process. R will alter fram 

month to month, even though R* may be maintained constant for so~e 

time; there will therefore be a ser±-es of partial adjustments each,,_ ...... 

month, with the discrepancy ~etwe~n R* and R never being completely 

eHminated. .' 

We may now summarise the observations of this section. The one 

problem which th~se guidelines for reserve management present for our 

theory of optimum reserves is the question ~! whether the iterative pro­

ceaure for estàblishing the reserve target will work. In effèct, what' 

we wish to do, as compared with what w~ outlined earlier, is to shift 

the origin from which we tneasure our adju,.stment costs from R-O te) 19oR*. 
• ~ ~ 1 \ 

Our dilemma iS,that this shift in origin wi~l affect the overàll cost 

curve (the sum of c 'and c ) even if it leaves 'each of its two e~ementB 
1 ,2 

unchanged. 

. , 

1 " 

.;/ 
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In fact, we may wish to change the shape of c as weIl as its 
~ 

position, for two reasons. The first we have already seen derives from 

the need to allow for adjustment to excesses as well as deficiencies. 

The second would arise trom the lImitations to the adjustment procesi 

imposed by the introduction of 't. By reducing the ,extent oF,. adjustment 

wc would reduce the cost. However, long as we can find an acceptable 

method of determining R~, these, anges creatê no further dlfficulty. 

None of tbe o~her considerat' ns as to the speed and limitations on 

adjustment will affect t computation of the optimum res~rvé level. 

This follows from the fact that none of these changes will alter the 

• " other parameters of the cast curves, viz., the prope~sity to import, 

th~ ~ate of growth of exports and the standard deviation of reserVes 

(which, by assumption, doea not vary with the reserv~ level). 

Optiœum Reserves and Floating Exchange Rates 

In Chapter Three we established the model on the basis of a fixed 

,exchange rate. We pointed out, at that time, 'that the procedures for 

~anputing optimwn reserve~ would' not be invalidated by a floating , 

exchange, rate re,gime. However, one .)Iould expect results rather dissimilar 

in'the'two cases. We have to investigate the possibility that, for part 

of the perio41 from which ~e draw our datfP the exchange rate in Jamaica ' 

was changin$1ls a result of changes in the value of the pound sterling, 

ta which the value of the Jamaica dollar was tied. 

During the period of our analysis the Jamaican dollar was main­

tained at a fixed rate of parity ~ith the pound ~terling. In a world 

of
e 

fixed exchangê X'ates. w~ can infeI' that Jamalca opeI'ated on 4" fixed 
, ,-/ 

exchange rate. HdweveI', once the l'ates of exo~ange between the pound 
l' 

* 

1 

\ 

\ 
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and other major currencies began to vary, the effective rat~ of-ex-

change for Jarnaica was no longer constant. In practical terlns" thi~ 

resu1ted mainly trom the changes in the UK - US rate, and the extent 
" 

of Jamaica's trade with t~e US. Alterations in the US - OK rate meant 

that the US - Jamaica rate changed pari passu. This phenomenon 

became significant as of AuguSt 1971. Unti1 July 1971, the US - UK , 
ra~e re~ained centred on the value of US $2.#0 per P?und sterling; in 

August the rate ràse to US $2.4525 per pound, .and continued rising 
, 

ste~dily to the end of the year. -

In fact, the change in the effective exchange rate for Jamaica 

vis-~-vis the rest of the world did no~ change significant1y, except 

for the last month of Our series, December 1971. Jamaica's ma~n trading 
, , 

.partners are ~he US, the UK and countries whose parities are fixed to 
1 

one or other of these currencies. Countries in these categories account 

for SO% of Jamaica's total trade. l A trade weighted exchange rate index 

was computed for Jamaica for January 19ès to December 1971; the average 

value of this index for the period is 1.6192 Jamaican dollars for a 

basket of trading currencies.' The deviatiào from this ,,?a;Lue was less' 

than 2.0%, except for December 1971,' when it rose to 5.6%.-

We indicated earlier that exchange rate changes could be accomodated 

in our analysis either by includi'llg the exchange rate explicitly as an 

, '" 1 

1. Canàda is included; although not actually fixed to the U.S. 
dollar, t~e value of the Canadian dollar in fact generally follows the 
movements in the currency of it,s larger neighbour. Sinc,e canada accounts 
for only about 8% of Jamaica's trade, no significant error ls introduced 
by treating i t as part bf the dollar area. 

, 
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explanatory variable, or by sp1itting the regression into separate parts, 
'\ 

divided ,at.l'the point where the exchange parity or 'the exchange ràt~ 

regime changes. This was not thought necessary in our case since only 

one observation is invo1ved. However, even more significant exchange 

rate changes have taken place since December 1971. Apart from the 

r continuing variation in the value of the PQund, there have been deva­

luations of the Jamaican dollar and a swi tl from the pound to the U. S. 

dollar as the basis of valulng the Jamaic~n currency. Undoubtedly, 
l' 

one of our earlier suggestions for dealing with floating rates would 

have to be employed in any updated analysil'l. 

Conclu3~ons 

This,chapter has b~ought to 1ight one modification to the model 
. 

of t~e preceding chapter. This modification is in regard to the adju.s.t-

ment process when reserves are managed so as to secure a given target 

level. Apart mm this, our analysis suggests thè following areas of 

theoretical and empirical interest which would complement and extend 

the model. rirst, explicit specification of a system of simultaneoU$ 

equations to determine the relationship between reserves and major economic 
'J 

c 

variables; sebond, deve10pment of a planning framework fram which -

estimates may be derived of expected systemati~ changes in the cost 

functions; third, thorough investigation by the compentent authoritie~ 

or alternative balance of payments short-run"adjustment policies and a . ... 
quantification of the availal?ility and growth costs (del:'ived trom the 

planning framework) of each;, and fourth, a discontinuity In th'e series 
~ ~ 

(for any update) to take account of the world of floatin~xChange rates. 
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SynopsIs of the Argument ./ 

The model of exchan~e reserve optimisation wh ici has been 

presented in this study evolves from two main premises, one a featUr'e 

common to m?st recent models, the' other less conunon, addressed to 

the special concerns of devel~ping coun;tries. The first premise is 

thàt reserves are held as ,insurance, against short-tertn fluctuations 

in net foreign exchange earnings. the second that the, promotion of 
, 

economic deve-lopment is the overriding concern of the class of 

countri~s for which the mod\iS appropri~t'e. 

Certain structural characteristics of countries in this category 

(i.e. developing countries) are built into the moge1. In particular, 

the main cons traint on the growth of nat ional income and employment 

is the scarcity of. foreign resources. Secondly, l;lecause these 

countries have a relatively small stock of capital and ,low capacity 

to produèe, the rate of in~es~ent pel' year will usually. generate a 

significant increase in that productive capacity. ~e joint effect 

of these two structural characteristics is that any addition ta the 

available foreign resources will have a marke~ effeçt on the rate of 
<1 • 

growth which. is possible. This is important, because the model \' 
1 

focuses on foneign exchange reServes as a potential foreign resource. 

If reserves are held as a precaution against fluctuati~s in net 
, ' 

, ~ 

foreign exchange receipts, the first question to 1;>e ré'solved is what .. 
risk there Is that any given aDlount of res!!rves will be needed ~o 

meet une)(pected shortages in earnings of foreign exchange? The risle 
, 

is assessed by looking at the Past behaviour of net foreign reserves, 

determin~ng how much of 'the beha'lioUI' of the' series can be attributed 
11,' -l' 

= -
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to certain exogenous economic variables and then deducing the risk which 

derives from pure1y random·e1ements. 

Once the degree of risk has been determined, the authorities must . -

decide how great a precaution should be taken. Here there are two 

considerations to be taken account of: the cost of the precaution 

. (which is the cost associated with any stock of reserves) and the cost 

of a 'stock-out' (which is the cost of economic adjustrnent measures 

to be taken to eliminate a deficiency in net foreign exchange earnings 

if no reserves are available to finance the deficiency). The pre-

cautionary reserve 15 determined, finally, by establishing what reserve 

levei incurs the Ieast cost to the country, when the risks of 'stock-

out' and the availability and costs of reserves and of aIl adjustment 

mechanisms have been taken into àccount. 

Review of the Study 

In this section we recapitulate briefly on the way in which the 
q 

above argument has been developed in the course of the pf~eding eight 

chapters. 

,The firet chapter introduce~ the problem, says why it is of 

interest and-defines a number of terrns to be used in the course of the 

study. Chapter Two provides a brief ba~kgroun4 sketch of the Jamalcan 
1 

economy' and in Chapter Three there is a review of the literature. A 

complete out1ine of the model is given in Chapter Four. 

" 
The next four chapters providé the main analysis and testing of the 

1 . . 
model. Chapters rive and Six, whieh deal respectively with the dete~na-

l , , 
'tion of risk and the specification of costs, lead up to Chapter Seven, . . 
where the lI,lodel is evaluated and solved to determine, the optimum 
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reserve level for Jamaic~. Chapter Eight deals with extensions, 

qualifications and fvrther thoughts on the model. 

We present here a brief' review of the content of foUI' central 

chapters (rive to Eight), before proceeding ta the conclusions to be 

drawn from the analysis. The risk> of running put of reserves (Chapter 

rive) and theréfore of having ta resort to adjustment m~asures depends 

on the random element in ~he variation in net f~reign exchange receipts. 

We argue that these receipts are subject ta systematic influences 

which derive from monetary and fiscal policies (~epresented by the 

money supply and government expenditures) and from the two principle 

exogen~us factors which influ~e the level of economie activity in 

Jamaica (~xports and capital inflows). Above and beyond these systematic 

influences (which determinè the transactions level of reserves) thére 

i8 purely stochastic variation. If this stochastic element is 

represented by a-random variable, then the degree of risk is deduced " ' '<. 

fram the v~an~e of that random variable. The residual variation 

about a r~ss~on of reserves on money supplies, govemment expend~-
/J J 

tures, exports and capital inf~ows reflects the influence of the r~ndom 
~ 

variable and therefore gives an estimate or the risk'of running out 

or reserves • 

In arder ta determine the cast of reserve stockholding (Chapter 

Six) we qonsider the need for and, the availability of foreign e~ 

\' change over 'a (five-year) planning periode Available foreign 

~esources are exogeno~ly determined, but the requirements de pend on 

• • 1 
the projected rate of growth over the pe~~od. The for~1gn resource J 

requirement associated with any chosen rate of growth is the amount 

,--

.\ 
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require~ to make up any deficiency between the total foreign reso;r~es 

needed for that ra~e- of" growth and the r.esources availa1:ile. ~serve~ 

-are regarded as a potentiai foreign l'es ource whi.ch iiiliglit--<e used to 

supply this deficiency, and hence by substi tuti,~ value of reserves 
///'/ 

in the equation linking resource ~eeds ~/growth rates we determine 

the potential growth which is sacr~d by holding reserves instead 
//// .. 

of using them. This is ~hè opportunity cost of reserves. 

The c,ost of meeting.deficiencies in net fo::-eign earnings when 

there are no means of financing is t~e cost of adjusting domestic 

expenditures so as to eliminate the deficiehcy, T~e ways in which 
. 

this adj~tment affects potential growth, by introducing waste and 

ineffici~~, are also explored in Chapter rive. 
, --) \ 

, , 

At ;&iS point we hâve established the basis for determining the 

optimum level of reserves. Starting at any given point in time, we 

consider a six-month prediction', Th~re. ls a central expected value, 

but Qur interest i8 in the range o,f values surrounding i t,' Each has 

a probability of occurrence given ~y th~ random residual varia~ion 

and each has a'cost of sto~kholding <.rI' positive values) or of adjust-

ment (for negative values). Weighting the costs by the!r assoeiated 

probability gives ~ a schedule ~om which we can determine the value 

of reserves which minimises the total cost. This i8 the optimal levei 

of reserves. 

The results 

The calcUlated optimal reserve level for Jamaioa (at December 

1971) lies below the range within which Jamaican·authorities attempted 

di IUtc 
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ta maintain reserve levels in 1972. It 'is' also below the range whic~ _ a 

the familiar rule of thumb for the management of reserves would have 

indicated, being le'ss than the equlvalent of three months impo.rts. 

Actual reserv~management in Jamaica seems to hayè operated on slightly 

more conservative principles than our results would imply, and measures 

were taken t~ protect réserves at levels which are, on our calculations, 

above the optimum. (The measures were not, noticeably successful). 

The results on tests of various sections· of the model were uneven. 

The re~es~ion trom which we determine the variance of net fQreign 

exchange earnings fits the da~a w~ll, but suffer~ from multicollinearity 

among the variables (which does not invalidate the results) and 

heteroscedastic residual.variation (which remains an unresolved problem). 

Trials with a number of alternative formulations failed to eliminate 

these problems. 

<The costs of the reserve stock were measured under the as&umption 

tha~ the parameters involved (the propensity ta ~pOrt, the growth 

rate of exports, the capital-output ratio, -the savings ratio) aIl 

remaln fixed. If the economy is in the process of structural change, 

this'assumption must be modified, and the costs eQuations restructured 

to reflect whatever systematic changes have been programmed ;or the se 

parameters. 

.' 

. . 
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On the empirical level there is need for a more adequate 

; specification of the CO&ts of adjustment. We hâve been forced tp 

make an arbi t-rary specification of the {i'ature of these costs. What 

is needed i~ t~e complete list of options, each with a measure of,the 

implied growth sacrifice. At the moment we lack both thè iist of 

options and th~ mechanism for computing their costs. For the list 

of options, what is missing là the total amount of foreign financing 
. ' 

.available; to compute the costs of adjustment, we nee~,a more explicit 

description of the product~6n, process than is at present available. 

Both these requirements could be satisfied by empiri~al studies of 
• 1 

the sort which would be carried out in th~ course of drawing up a 

develop'liJ.mt plan. l " ~. 

On the theoretical level, the modeT of the determinants of ex-

change reserve variation needs to he refined. What we have ûS~d ia, 

in effect,' the reduced form of a structl,lX'al model which we have 

specified implicitly rather,than explicitly in Chapter Five. In 
. 

,order to deal with the multicollinearity prohlem and to improve our , 

understanding of the a~justment processes at work, further research . . . 
into the model ls requlred~ 

Assessment of the Model 

•• 1 
The model we have studied Is based on a- concept'ua,l framework 

which already ~xisted. The 'idea that optimal re~erves should ~pend 

on the degree of security afforded by each rese~ve level.and on the 

comparative costs of, adjustment ~nd of reserve stocks ls a feature 

of most recent studies of reserve optimisation~ Within this basic' 

, 

1. The reason they pre not now avaiiable ls that· development 
planning seems rather in abeyanèe in' Jamaica. This 19 in effect an 
appeal for a renewal of emphasis 'on such planning. 

.... 
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, frame these stu~ies qave dlffered in the way they have determined 
. 

~risk, the Wyy costs are eomputed and the economic objectives specified. 

The present" study "1$, however, rather more than a synthes i8 of 

• , 'eKIst~ng wor~ wit~ an empirlcal 7e~t. We have extended the theory, 

introduéed,tac~ors r~leviot to developi~g 'countrie~, incorporated . , ' .. , 
fut~e considerations~ and provided a model which the polfcy makers . " .. . 
""'" ... ,-" " 
o~-!'ln individual co~try ca~ app1y direct~y to the determination of 

. - . 

optima~ reservé'levels for that country at ,any time. 

The theory hàs been exteDded by providing an economic exp1anation s 

(as opposed to a purely statistical one) fo~ the variation in net ., . 
o foreign exchange earnings. This is a ~ove1 feature which links the 

1 

det~rmination of reserves more c10se1y ~o monetary and f~sca1 p01icy 
o 

and
o
to.external1y ïnquced disturbances, which are 'the main determinants 

~f economi~performan~e and hence, of roreign transactions. This 

i~novation h~ led to encouraging results, from empirical testing; such 
~ ~ ~, 

q~alifica~ions as May be inferred from these results would suggest 
l 'c 
1 1 • 

t~e need fol' 'further exploration of this facet of the model, rather 

t~an a rever$ion'to previo?s specifications which were all purely 

s~atistical. 

1 

; 1 The specific~features of dev~roping countI'ies whieh we have con-

sldered relevant to the determination of optimum reserves are (a) the 
J 

f~reigri exchange constraint ~n developmènt and (b) the impact of new 

~ ... ~ent on the'.opanston of capacity and henco on the rate of 

~wth •. Th~se considerations led us into'an area which, though very 

Tamiliar, had not previously been incorvorated lnto the theory of 

! foreign exchange reserves: that ls, the relationship b~tween foreign 
" . 

• 1 1 

! resources and growth and, as a l'esul t,' the measurend!h t cf gQsts in 
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terms of growth rates lover a planning·period. This provides us 'with 
q 

measures of the cost of re~erves and aojustment which are unique in 
.J 

the literature and which seem to us to be pal'ticul~rly suited to the 
" 

circ~stances of developing countries. 2 

1 
Finally, our ~odel:ts opel'ational. POlicy makel's in any country, 

, 1 

1 

once they havi gà~h~e~ the'necess~y information to quantify the 

• '~ ~ 1 t equations of t e mo~el, can detenn ne ul1{quely the leveI. of re:se~ves 
,/ / ,,_ '1 • 

which is OPtim~l, ror \~at Ç~unt~I(: This is a feature not shared by 

many iSOPhiStiCt'Jd ... de'i' of ,,;.'~;.ve ~Ptimisation. The absence of 

such1a featurelmay cOnCeiVably/~artl~ responsib~e for the persistence 
j '. "" 

of l'~es of th~ i~ day-t~day réser~, management by the ~ompetent 
, , ' 

a~~hfrities in many coùntri~. We demon~trate that our model·is 
1 

feas;ible and yields reasonable l'esul ts, in an empirical test which uses 
l ' 

1 > 

the !Jamaican economy as an illustration. 
, .' 

Conclusion 

This'study offërs an extensioD-9f the existing th~ory of reserve -----.. . 
, ~, ~ 

optimisation, one that has particular relevance to countries where-

the rate of development ls constrained by scàrcity of foreign res~urce$. 

We have provided justification for this approach a~d a demonstration 

of its meri~s. This-effort ia to b~ seen l'ather as a suggestion :~~t~~-
, . 

here is a fruitful path for further exp~oration tha~ ~s a defi~itive 

statement and resolution ~f the theory of o~timum reservès. In any 

1. From a theoretical standpoint, rates of devèlop~ent vould 
have.been more appropriate, bui because of measurement.difficùities 
vith this concept, ve have adopted the usual compromise of using 
growth rates. with all the well-known caveats. 

/ 

Z~'There have. of course, been studies of reserve pehaviour 
directed specifically to d~ve~oping countries, but thetp/âpproach ~ 
was ,.rather different. 
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case, we do not claim perrectly,general application~ Each case .would 

have to be exami~ed to see wh~ther the premises and. the structural 

specifications fit. 'Our hope therefore Is that we will have genèrated 

sufficient interest to encourage others to ~evelop, criticise and , 

refine the' ideas we have presented here. 

" 
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1 / 
Solution of the Cost l'unction. ' " 

. ... 

Standardise Equation .... 1 by dividing throu'~h~ 
deviatidn of the reserve projection: 

A-l. 

Put E(C!R) = l - , Il + 't
2 

where Il and I2 are the expressions on the RHS of A-l. 

Solution for Il, 

A-2. 

A-3. 
" 

A-4. 

cl (R-D) - R-D =' 1Ilo+ m [ (11' g)'t - '1] 
(J -r 

Solve for g: 

g =- Cl)l!t (i' - D)1/t _ l, 
m~ , , 

where X = R + cr[m + Xc(l + x) t - mo] 

- II 
To solve (X -D) t, put 

lit lit lit (X- D) = (~) (l DT,,) . 
• 0 

, 

.... 

, ' 

\ 

r, • 

A-S. (1- D/. lit - ,>(lit}(D/,c.) (~:t)(D/)<.) 2 (~~ t)(D/}(.)_ ,,> ;1/1; l -- .. 
By choosing an appropriate number of terms this è~re~sion can bè 

appt'Oximated to any desired degree or accuracy. 

1 . ' - , 
We aclçnowledge the inval",able assistance of MI'. Clyde Drayton, post- . ...h 

graduàte student of the Depàrtment of Mathematics, St. Augustine, universITY 
of the'West Indies, in devising this ·solution.' 

c 

,1 

, " 

, 
\< , , 
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A-S. 

A-9. 

A-10. 

A-12. 

224 

R' 2 
. li lit -02 J (.1:...) t (X- D) e 2'cID- 1 i e -~ dO 
ma" (ff) fi 

= 1 
11 

where 

112 .~ 
<:21l) 

l.r
12 

~. 

R -02 
S. e 2 dD 

":'00 • 

--

= feR); 
. .f' 

, 
where +<R) is the cumulative standard normal distribution 

f\U1ction te R; 

and 
/ • R • 

III = ..J...J.(.l:....'\ 
1 

t f .('X.- D)ll t ~ 
l21't)" ma'"' .. QG '\" 

1/ 
Put N • (2;)'~ (-!) t 

. mer 

_D2 
2 -

D e 2 dO -

. 
Integrate Ill' term by term 

R '2 

1
111 

~ N(~)l/t,. J e -~ dD = 
--/f/j 

--" " R 2 _'2 R 
~. 11 . 11 f r -D V -u- ) 1 e -N( . t)(?(,) t-r Dei • - DI'-l e '2 

111' r 
~. -.0 .... . --J_--- ----

> • 

JR-r-2 i 
(r~l) D e 2 dD 

..... 

/ , 
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By repeated integJ>ation I llr reduces to either Ill! (for odà numbers) 
, ~ 

or 1112 (for even numbers). 
'.. , 

",Ill ia thèrèfore evalua'ted as ,a funct'ion cf"an6 R; but''''recall that ')(, , 

Therefore we ~ay write 

~ 

" . • 

The solution for Il 18 

, A-14. (R) 

Solution for 12 
\, 

• • 

\ -rf 
e '2 dD 

... 

A ' 

-i? 
e 2 

.... 
l' • 

The 'complete solution 
" , 

, . 
which i8 the e~ti~ ~f the cu of Figure 1-~. 

o r ,.. ' 

, J 

" -~ 

1K1E=&CCi52 L&b& 
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Append1~'B. The Data. 
#If 

TapIe ~-·l. Estimation... o'f Reserve Variation • 
1 ..",. 

..--~-~- -- ----- --------'- ----
t 

- 1. '06.6 70.4 - ),.3 dS~8- -T!l~5- --[,~r- .. '>.'1 12.0 
2 • 91 • (, 3lJ • b .. 1 .!> 1 0 2 • 3 1 G • 7 l, • 21 • 4 5 • 1 
3 • 9 ~ • 7 ~ 7 • b -1 • 2 97. SIG • 1 l, • 1 2 0 • 2 6 • ~ 
l, • 9 g. 3 95 .7 - 2 .5 99.0 1 G • 3 :, • 0 21. 3 G. 9 
!I. 9J.5. ~').3 ,.1 ':J'J.7 12.8 ,.1 17.9 9,.5 
U • 91 .8 9 ~. 5 1 • fi lO,l). b J. 3 • l' J • H 18 . ~ 8. 0 

- 7. "98.1 --97:3 ---3:Tl~~o~14.-U--Y:r14-:--11-6.5_---
~'S. 1ù1.7 90.1 1.01ù8.H 15.1 ).2 21.3 8.3 c 

9 • ~ • '* 1 01 • 7 () • 4 1 n Il • 2. 11, • " l, • 3 1 8 • 7 1 2 • 1 
1 O. 1 /) 2 • 9 :) <:i • 4 7 • 4 11)~. 7 II, • !) l, • 0 l ~ • 9 15 • 1 
Il ;..J~ Q] • 3 10 2 • 9 7 • 2 131. 2 1/, • 4 l, • 3 18 • 7 19 • 1 
l~. 111.0 la7.3. -1 •• 9 llG.8 11i.a I,.u 21.3 12.7 

~ 13. 116.9-111':0-- -g-.3 rOJi':-ù--l);3-a-:O--23--:(i~-24.0---1.6 
1 li. 1 1) 9. 0 Il 6 • 9 0 • 4 131. 8 2 0 • 6 l, • 5 2 5 • 1 15 • 1 ['Ir 
15. 106.2 1~9.0 -5.6 124.4 20.5 lry.8 Jl.3 'J.2 
16. 103.1 106.2 6.S 119.u 1S.9 4.5 23.4 15.5 
17. 1 00 • 1 1 03 • 1 -, • 0 130. 2 1 7 • a l, • 9. 22. 7 18 ~ 
lP.. 1 0l ~" _1 O~ .... l~-O ~_l l} 1 ._ 3 __ 15.8 h. II ;g_ . ..2~]'J_.--=-~ 

--î~. 1-0y.O Pb.4 1I.r1Zo.g 18-:8' ".B .. J.G 11.7 
2 () • ~ If • 6 1 a 0 • 0 Il • ti 133. 5 15 • 7 b • 1 21 • 7 15 • 5 
21. 9b.9 94.6 -11.6137.!> 1.5.0 5." 18./, ,15.7 
22. 100.8 9b.~ 3.2 133.3 21.2 6.5 27.7 18.5 1 

23 .• 10~.9 100.8 ~.6 138.J l,iLl 13.0 31.1 16.5 
2 l,. 10&. l, 1 05 • 9 - 6 • 9 131. 7 1 g • 8 f} • 6 2 Q • 4 17 • 8 

- -25. 125''- 0 - 1 08 -=- 4'----~l). "3 1 nr.~1--20 -:-2---rr:-!>-34-:T-is ~2-i 
2 u. 12 9 • 7 12 S • 0\ g • 5 12 9 • 6 23 • 3 1 6 • 1 3 '). /, 2:5 • G ' 
27. 132.3 12~.1 -4.7 137.1 20.6 11.9 32~5 7.6 
23. 133.G 1)2.~ 1.7 13~.4 20.9 18.G 5').6 14.4 
2 'J. 13 3 • 7 1 53 • 6 ... 3. 7 11, 8 • 9 21 • 0 1') • 0 l, 0 • 0 1.6 • 5 
3()._ 153.8 J.3t!)7 . 5.2~133~5 _ 22_.?_lQ~3 ____ ~L·Q.~_~I!..O __ _ 
-31.-134.3 n;.8 3.2137.321.19 rS.l 37.0 17.1 1 

32. 129.3 134.3 -3.8 153.9 1646 15.0 n.G 21.1 
33. 124.d 129.5 a.3139.7 17.2 15.7 52.!> 22.6" 

, 31,. 1rU. 7....-J..2 4 • 8 7 • 2 15 0 • 8 2 0 • 5 13 • l, 33 • 9 2 8 • 3 
35. 128.2 121./ Il.7 14&.7 2l.7 13.8 35.5 22.5 
)G. 127.8 12U.2 -1J.U"149.4 20.9 12.1 33.0 13.9 

- 37. 143. G 127.8 - 3 • 6-n-iJ ;-G -- 28:1 -11,.4- -',2 :5 --5 f. ï' 
38.,147-.1 1'15.6 -1.5 1~8.9 28.3 1/,.9 '13.2 22.1 
3 ') • l48. 2 1/, 7 • 1 - 3. Ù 1 4 !l • 7 2 9. 9 13 • 0 j 9 .!) 15 • 9 
"O. 1 !> 0 • Q 1118. 2 1 • 9 1 Gl • 4 2 5 • 0 13 • l, 3 B • II l ') • 1 
41. 15~.6 154.0 0.3 161.4 22.0 13.6 35.5 25.0 
42. 141.4 152.6 Il.0 l5~.4 23.3 13.4 jG.7 2G.7 
4:s. 145. S 1 '11) ." ,-5 • 7 1 G G. 2 - 1 f') • 4 11 • o. :s 0 • 3 20. 7 . 
44. 151.5 1~5.5 4.5 IG3.2 20.9 Il.8 32.6 25.G 
" S. li, " • 1 ~ 51. S 1. 1 1 6!1 • 6 ;W • 8 11 • 8 32 • 6 l '). l, 
46.1:)1.0,1144.1 3.8177.4 19.3 15-.1 3".4 3/J.3 

f· 
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if' Table Bw2. The Cost of' the Reserve Stock. 

!: l'~t ltwYO St log Xt t 

,f 0 ~ 

221. 2 25.1 95.5 2'.3487 1. 
l2& .0 44.0 94.3 2.3485 2. 

i 236.3 69.U 105.3 2.3530 3. 
j 

1 2&7.4 10u.4 90.7 2.38!iG 4. 1 
" -rr&-::r ---ll.-b:T -TIJ~~-'2 ~ 40j3--"-
~ 352.4 IS2.ti 122.~ 2;42U8 b • . 

378. 7 -l3 ~. 7 130.)' l.47l!:J 7. 
440.8 2~u.G 1!>U.5 2. 4 7~) 0 8. 
503.4 juu~ 2 lC,:).3 %.I~:J8G ~. 

515.2 457.3 1%. 9 2.521~ H:--l --'(j)'t ~1)- ') 2 r.,,)---l c,3-.11-- '-2--;'5ii74 
J 

'\ 

o 
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. Append1x ,C •. Alternative E uations for Estirnat1n 
of Precautionary Reserves. 

ar1ance 

The variance of precautionary reserves was estimated from 
1 

a number of equations in which the ,combination of explana!ory 

variables was rather different from that of the equation i~ 

Chapter Six. A comparison between that· equation and sorne 

alternatives was suggested by the tact tnat the resu~ts of our 

estimation in Chapter Six were not wholly satisfactory_ The 

results pres~nted below are derived from simple models, one,based 

on non-rnonetary incarne d~terrn1nants and the other in ~he 'monetary' 

tradition assoc1ated with the International Monetary Fund and the 

1 name of J.J.Polak in particular • We have also used a statistical 

description of reserves slong the lines developed by Archibald 

and Richmond2~ Estimates based on these equattons, together wi th 
l 

the .equat1on in "Chapter Six (and sorne variants of these equations) 

constitute the first set of results, presented in Table C-l • 

'The results of the estimates in this tirst set su~gested 

tests to determine the explanatory ~er of particular variables 

which are significant throughout. We therefore tried equations 

wh1ch contained only' sigKificant variables and other which did , 
not include the lagged depend~nt variable (Table C~2). The 1 

third test set of results were der1ved from equations wh1ch included 

one-period lags (Table C-}). 

1 See J.~.Polak, 'Honetary Analys1s of Income Formation and 
Payments Problems', Internationàl Jolonetary Fun'd Staff Papers, v.6 
(1957-58), p.l. 

2 Sec Chapter Three, p. 69. 

i 
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The non-monetary model i5 de~ived from a convention.l set 

of equa tions: 

C-l. y = C + l + G + X - Mj 

C-2. C = C(Y) j 

C-3. Vi = M(Y); 

and from one unusual equation which reflects the faei that 

investment (1) in Caribbean eeonornic6 is'determined, not sa much 

by consid1erations of marginal efficiency, the interest rate and 

the demand for liquidity, but rather by the available capital 

inflow (K) and the a~sorptive capa<ily of the c,ountry. This gives 

an equation such as 

C-4. -

where income (Y) is used to represent absorptive capacity. 'rhe 

other symbols are~familiar: C stands for consumption; G, government 

expeoditurej X, exportsjand M, imports. 

From this equation system we can deduce imports in terms 

of X,K and G. Using 

C-5. R = X - M + K 
.., 

w.e get a relation:ship, for r'eserves which may be wri tten as 

C-6. R = R(X,K,G). 

The res:lt,s 'of th1s~mate appear as Equation Three of 

Table C-l. 

A simple version of the'polak model which'was devised for 

testing on th~ Jamaic~n economyl ,c~ be written as follows: 

1 Leroy Taylor, 'Money~ the Balance or payments and Incorne 
Determination in Jamaica', Social and Economie Studies, June 1972. 

) 

1 
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• 

0-7. Y. = vMS 

C-8. M(Y) 
dl 

<.' M = . 
(;-9. 

'" wherê MS is the money supp1y, ~d CR the 1ncrease in domestic 

credi t. 

Using C-5 we get ~ 

C-10. -., R = RI (X,K, (MS t _
1 

+ ACH) )' .. 

This is Equation Four of Table C-l. 

< 

The other equations of Table C-I are ~s !ollows: 
o 1 

1. The equation of &hapter Six. 
(. 

2. The same equation using money supply levelsrrather than money ~ 

supp1y cl1anges. 
'\. 

(1 

5. Equation Four, replacing money supply levels with changes. 

6. The Arehiba1d-Richmond equation. • 1 

Equation One has been analysed in 
t 1 . 

Chapter Siee. Equation Two 

yields a marginal improvement in the already high explanatory power ~ 

(as measured by ~2). 
. . 

A1ao the money supp1y levels have significant 
\ 

coefficients lat the 5~~ level of t) with the expec'ted sign, wher~as 

money supply changes (Eqn.l) are insignificant with the ~ong sign, 

If we drop, the money supply a1.together from EquatiolJ. On~, 

the'results are virtually unchanged (Eqn,3). Nor does ~quation 

One suffer much from the omission of G, wh1ch has the wrong ~ign 
, . ~ . , 

throughout the estimation and is, usttàlly significant, 'if at a11, 
o . 

onlY at ,the lese stringent 5% and 10% levelà~ "Equations FOUr and . . 
2 '--" . 

rive, without G, retain an R around 95%. As with Equations One 

and Two, money supply levels do rat'her better than changeB"with'the~ -.1 

fonner significant, however! onl=f a~ th~ 10\ level. The coefficient of x- is. H 

a1ways s~gnif1cant and varias 1ittle trom one equation ta another. 
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Table C-l. 

Estimatès of Reserve Variance Based on Alternative Formulations of the Explanatory Equation. ~ a 

'Eqn. Intercept Ex~lanatorY Variables 
, -2 . . , Rf')' . No. (Sm. ) t Rt_l : 4MS

t M St_l + ACR t _ Xt " .... ft G s. • .($ m.) • t . ~t 

... 

-
1. 12.51 0.72 0.01 0.79 0.36 0.20 e • 94.8 , (2.53) (12.93) (0.04) . (3.17) (1.5°) (1.41) .. 4..49 , 

16.5'4 , . 2. 0.8'3 -0.13 . Ô.75 0.36 0."50, 95.3 (3.23) (11.75) (-2.25) (3.21) (~.60) (2.41) ·'4.2} . , :-'1~ 3. 12.52 ' 0.72 
o~~ .0 • .36 0.21 ~ 94.9' \,: (2.57~ (1,3.39) _ '3. 2) (1'.~~ ."-(l.k.~) 4.4.3 . - ., 

0 -4. 14.61 0.81 -0.09 0.81 0.48 ' 94.8 , ~ , (2.82) (10.98) (-1.46) ,(3.31) (2.06) '4.47· 
'D.l! . 

1 5. Il.98 0.74 . 0.80 0 .. 45 94.6 ' (2.40) (13.79) (0.88) ~ (3.21) (1.90) 4. 5 ft. -. 6. 22.31 0.24 0.",7 . ' , 92.7 (2.85) (1.72) . ( 8.49) . , 
5.}o " 

. , • -
~ .. Notes: l •. For each exp1anatory variable th~ e5t1mate of its coefficient i5 iiven, together with the assoc~~ted t - patio (in bracket~). 

. 2. The critica1 values of t (for 40 'degrees of freedom) are: 1.303 (1Q%); 1.684 (5%) and 2.423 (1%). '"", . ~ 

o 
" ,,', 

Il J' 

• 
• 

'.J 
'< • 

·c r> 

.. . 
.... ~-... ...::a ...... ·-riRll. SC7 .,. ~ t*o",,,,,,,,,~_-- ~---------~-........ - ... _-_ .. -------~---' 

ft .. 
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The coefficient of K i6 sir;nificant only at the 10% level, except 

when G is excluded, but even t(len its significance level does not improve 
t 

beyond 5% (Eqns. 4 and S). For ~hese equations the K coefficient is sub-

stantially different fram i ts value in the fiX'st :th~e equations. 

Equa~1on Six, wh1çh, neglect5 the e,conom1c va,r1ables, retaina 

explanatory power 'not much lower than the high lev~ls of the first 

f1ve equation6. 'l'he variable wh1ch bears the burden of the 

explanat1on' 15 clearly Rt_l. The fact that economic variables do 

not 1mprove the explanation very mueh suggests that there has been 

à stable pattern of reserve growth with few disturbances~ The 

result should not distress us in view of the high levels of 

significance ~btained. However, we must discount the possibility 

,that the explanation is p,urelY stati6t~ To do this, we exclude 

Rt_l to obtai~ the results of Equations Seven and Eight. Although 

~2 is now considerably lower, its values are still in a very 

acceptable range. We have sign1fic~t coefficient~for X and K, 

but money supply Changes remain insignificant and money supply 
. 

levels have the WTong sign, as does G. What these equations 

demonstrate i8 that the economic variables are not to be neglected. 

Should their values become highly volatile, Equations One,to Five 

would yield resul ta m'ore obviously superior to those of. Equation 

Six. , 
Equations One to Nine assume instantaneous reaction to 

disturbanceà in the explanatory variables. For a period of analys1s 
t' 

as short as one ~onth, th1s ieems a l~ttle unrealistic, sinee,the 

full effects of any current economic activity shdUld hardly have 
; 

exhausted tbemsel ves ri th1n the mon th-. Wha t 1s usually assumed, ~ 
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thou~ht is that the lareest impact takea place in the curr~nt 

period, with diminishing effects as we move further into the 

pasto In other words, the coefficients of the explanatory variables 

are inversely propor'tional to the length of the laes and eventually 

become insienificant. In vie~f~'this, we begin with one-period 

lags. The results, presented in Table C-3, suggest that the 

assumption of instantaneous adjustment does little violence to 

the facts. Th~ only lagged exogenoua variable significant at the 

1% levei of t la X in Equation Eleven. It.appeats tha~ if we drop 

Rt_l as an explanatory variable,.Xt_l acts in part as a proxy for 

that variable. Apart from this, the lagged variables are ot 

little interest. 

The equation in the text ia retained mainly because it has 

the strongest a priori justification. Ite explanatory power ia 
, ' 

not inferior to the alternatives we have tried, and, except for 

the equations where Rt_l"is excluded, the estimate of the variahc~ 
t of reserves (needed for determining the reserv~ optimum) is not 

significantly altered by re-specifying the equdtiOn in the ways 

, we have attempted. 'J.'he empirical results suggest that our equation, 

though in need of further deveIopment, is neither spurious nor 

perverse. 

, . 
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Tables C-'2 and C-3...:- l,rodifications of the Estimating Eguat~ons. 

-
Table C-2. Modification of Equations One and Two of Table C-l. 

:S'ln. Intercept Explanatory Variables H2 (%) 
r~o. ($m • ) Rt_l HS t 1'.St_1 + ~CRt . Xt Kt Gt S.E. t$!ft.) 

\ 

7. 55.49 
. 

-0.41 1.75 1.82 0.75 73.5 
(6.75) - (-1.24) (3.25) (3.80) (2.41) (l0.1 ) . . 

' , 
8. 28.98 . 

0.35 - 1:47 1.34 0.19 79 .. 7 
(2.86) (3.83) (3.12) (3.06) (0.73) 8.~2 

, 

" -
9. 6.53 0.80 0.98 94.3 

(1. 57) 07.86)' (4.01) 4.67 

-- - -- -----

~ 

~ T~ble C-3. Lag5ed Êxplanatory Variables 

Eqn. Intercept Explanatory Variables . R2 (%) 
No. ($:n.)' Rt_l !\'S 

1. t \"S 
.1 t-l Xt 

X
t

_
1 Kt Kt_l Gt 

G
t

_
1 S.E.$m.} 

10. 10.74 0.73 0.03 -0.21 0.39 0.4~ 0.48 -0.22- 0.15 0.12 9.4.3 
(1.89) (9.45) (0.19) (-1.09) (1.36) (1.23) (1.62) (-0.79) (0.91) (0.62) 4.58 

ll. 46.28 0.30 - 0.6if 1,.72 1.19 0.40 0.39 0.33 80.3 -
(1.00) (-0.0l) (1.23) (2.96) (2.22) (0.?7) (1.29) (0.97) 8.51 

12. 10.04 0.76 0.12 -.0.16 0.46 0.37 0.56 -0.19 , 94.3 
(1.79) (l0.17) (0.81) (-1.02) (1.64) (1.10) (1.93) (-0.65) 4.'59 

13. 10.24 0.73 0.46 0.39 0.53 -0.25 0.25 -O.O~ 94.4 
tl.82J (9.63) (1.69) (1.18) (1.79) (-0.89) (1.87) (-0.14) 4.56 

, . '" - . -- --- . -- ----- ~--- ----- --- ---- --- ----- --- -- --- ~- -------- ------- - -

'" 

-- ft 

~: 7'">I>-'~~" ... ~ .. ~ ~~ ~~~ t'~ _"< "'L"'" 


