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INTRODUCTION

In spite of the nwmerous faccors which militabe agalnst
macrssconametric modeling irn the Carlbbean, two decades of
macraoscornometrlic modeling Bas met with modest success. ForsSmost among
the factors which ratard its development are insufficlilent amd suspect
data bas=s3. For most analyses, the analyst is extremsly hapoy wWith
twenty obseruvations snd often he is forced to work with fawsr than
Lhese. The ace old guestion of whether Lhe numbers e 1s using
measuras the theoretical concepht 1s no less relsuant, for 1n most
cases the data is not collected by fconomists and sven wihen 1t is
scant attention is paid to the peculiar clrcumstancaes of thea
Caribbean.

Maver the less, undauntsd, the caribbean economists nhavs
faorged ahead, in the process, gensrating a not insignificant volume
af litersture on bhe subject.

The =im af this paper is not to give a comprehensive review
af the literatuwrse, but rather to indicate some of the areas in which
insufficisnt attentign has been paid by macroscaonometric modesl
builders. These include, the implications of disequilibrium analysis
for the specification and estimatlon of macro-models. The integration
of the money market adjustment mechanism into the behavioural
aquations for the ather markets/s/subsectors, the treatment of
expectations and disaggregation. For the most part, some of these
problems ars the result of attempts to stick too closely to
conventilonal mode%—o? analyslis. This does not gainsay the many

meaningful contributions made by unarthodox theorlists



(eg. Se=ers, (19643 Levlbi and Best (12731,

Section I laoks gt the efforts Lo incorporaste

o

disequilibriwn in macro-modeling. The Lotaegration of Lhs mon=y markest

1

ad justment mechanism intg Tne other macon ~2Llationships 135 disgusszad
i gsecktion II. Ssction ITI prowvides a giscusslon of the treatmant of
axpectatiogns i Caribbean macero moﬂeis and suggests ane way in which
axpectations can be incorgorsted with littls difflculby. Some

thoughts on the affsct of data collsction methads on disaggragation

are zl=qg presanted. The final section Jglves sOme concluding ramarks.

SECTION T
Canventional macroecanometric litersture 15 dominaced =]¥]

equilibriuwn models. Therefors, 1t is not sUurprising that
macroeconamic madels far the Caribbean have been cast in this mold,
despite chronic double-digit unemployment, which iz suggestive aof
disegullibrium in ths labuor market. Parsistent deficits on the
balance of payments 1is a;so indicative of disequilibrium in Doth the
praduct and money market. The emohasis on sgullibrium models may oe
.dues to the comparatively greater facility in obtaining detarminate
and easily recaognizabie results from egullibBrium models and the
ralative sase of estimating such models. However, ta ignora the
axlgtence of disequilibrium and the attendant guantity changes and
spill-over effects in a multimarket setiting can lsad to erronsous
rgsults.

fuandt t19823 nas shown that the estimated coefficients will ba
gulitse diFFehant, far both small and large samglas, aven though the
aporaach sach other‘as the speed of adjustment incresases. Thus the

gstimation of =2 disaguilibrium system as an equilipbrium systsem

ro



cantaing the ilmplicit assumption thab the speed of adjgustment to
equilibriurn is extremely fast. &n assumpllon wnich 15 Non Justified
in the Cariobean cantext. Identificarilon proolems 2lso arise since,

- when markets are in digequilibriuwn, ak ane time goo would oe
nbgarving the demsnd curve and at gnothsae Lima you would D2 observing
the supply curve or neither.

Maoraavser in tarme of stability analysls, =sgailibrium
macroeconamic mogdels have ths implicit assumption that labour and
incoma are at their fullemployment level.

Bome efforts have been mads Lo introdiucs cizaguiliorium
into the analysis af some markets by using a partial agjusimant
mechanism, (3= Jownss and Mc Clsan (159B82) and Boamah 2t ai. (1984,
WAile the introduction of & partial adjustiment mechanism introduces
an aspect of gisequilibrium to the model and may boe adaguate for the
analysis of a single market, it doss not address the guestion of
spill-over affects in a multimarket setting.

Benassy (1979) suggests one salution ta the madeling of
multimarket disequilibriuwn. Lat y., Yz b8 ths demand and supnly af
commodity 1; and zy., Zz bs the demand and supply of commodity 2. The

disequilibrium system can be writtan as:

Wi = BuxXyw + @a(zZ — Z2) + U Zi = Baxa, + Caly — Yz} + Yas
Yz = Gexen + Qz2(Z — Z1) + Uz Zz = BaXay + Qa(y — 4u) + Ude
Y = Min{Yi, Yz) (1) Z = Min(Zi, Zz2) ()

where xu, are the exogenaus variables and 4, z are tne actual
quantitiss traded. If complets separation of the samples in tarms af
demand and supply 1s possible, then twostage least squares can be

used for astimation (Suandt (1982)).

"Another approach is suggested by Hendry (1982). Hs suggssts



modeling of the Jdunamic adjustments of ohe marbsts Prom bhe

oehavioural plans ot the agents, zince bthey ars sufPlcisnt Lo

introduce diseguilibrla and non clearwng. The devization of orbloe @b
quantltg from thelr sgullibrium valuss, Laggsd one oceriod, b2
suggests should be matural cmndition;ng variables For The plans of
the agants,

FECTIOM IL

Sticking Lo clogsely to orthodoxda, i lgnoring spill-owep
gffects in a multimarket setting, has prevented the satisfachoryg
integratiaon of the money markset inta thse owver 31l macroeseconomic
models. The money market probsoly a2xhlbits thes hlghest spead of
adjustment armmong the markets whnich are usuwally modeled. Howeuwer,
disequilibriumn arises traguently hecause of the policy actions aof the
manetaruy authority. It has besn shown with annual data that the
assumpticn of laong run eguiliborium in the monesy market canngt D&
rejaected. Howesver, the evidence 1s the other way around with
quartserly dats. This can be interpbeted as eVidaence sdpporting an
adjusthent mechanism which takes appraximately ona ygar Lo work, orf a
statistical artifasct crestsad by aggregation. In either case,
temporary dissqguilibriuvm in the meney markst can creste significant
spill-over effacts intao the othed markets becaudse of the nature of
the adjustmant grocsss. |

In the Classical systam the price level 1s the varliable

which equililbrates the monsy markst. The rate of interaest pesrforms

4

this role in Keynesian analysis. In thes Carilbbean neither of these

varitables perform the equilibrating rols effectively becauses of the




nature of price and Lnterest rats detaerminaclon. THers s 6w

quantlity response. Olsaguailibrium in Lhe arney merbab, Le e iens o0 10
charggs in axgenditure, both domestic armd -orzao. ThHe aocorosrn:
mix Ln theses countries is such Ehat mach of fhe 2.osndiboers wobl oL

on lmported goods.
Equilibrium in tha money market 1s restored when ohs mer
foraeign assets of the Central Bank has been changed sufficisnbtla and

d. Thi

15
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prooably margingl changes in the price level hass acgurr

suggests That sxpenditure functlons have Lo e moogeled as FTunctions

m

of disequilibrium Ln thne mongy market. To state whe casse more
clearly, the specificatian of the import demand 9z a function of
relative prices and income onldy is no more than unwarranted smoraca
of orthodoxy, gliven the nature of the morsy market adjustment. The
game holds for the other expanditure functions.

gt. Cyr (1S77) recognlizes the problem, oubt tackles it in a
conventiaonal mannar. Ha specifiles aggregate expenditure as a function
of the level of the money supply and the demand for imports as a
function of aggragate expenditurs. The exact adjustment mechanism is,
however naoh claarlg spacifiesd.

One attempt Lo integrate the adjustment of the maoney markst
into the axpenditure functlons has been made oy Mo Cleaﬁ (1982). Ha
modals private consumpticn and impaorts as functions af the
digcrapancy between the actual and desired level of high powsared
monayYy. Thls is indicative of the exteant aof disequllibrium in the
mongy market, since the money markat is in these economies is demand
.centehsd. Tha desirsed level af high powsrsed maney is unaobsarvable.

N

This will create a problem in astimating such sxpenditure funcilons.

One suggestion for estimating expanditurse functions in this form 1is




to model the desired leagel oF nigh oudlrss oonesy 3% &0 appeopoo Labe b

lagged mouing avarsge, whlch 15 comeslebert wihh moant ioe
expectations. 0r Lhe desired Leval of Rion Sogersd sony oan oo
replaced with 1ts rational e @EecTHsblons por20ict S

One implication of laonording monayg man beh oonsiderations i
gstimating lmport demand Functlons 13 bLhat the 23t bmat=zs wlill bDe

biasad, This i35 the classical omithel varlables croblam
(Madala (197v2)). The eatimated elasticlities will gick up the
influencs of Lh2 money markest,

The role aof government in Lhe creabion of disagulillioriom 1s
not alwaws recognlized, becauss for the rmost part, neoclassical
gcanomics deals with & timeless, instibutionless world., The political
business cycle theorists have attamphtad to introduce gouvernment as an
institution explicitly into macrosconomic modeling.

Mardhaus (1973) suagested that, "the governament. ... choosas economic
policies during its incumbency which maximizes its plurality at the
next slection.” (p. 1¥4). There is no svidencs to suggest that such
considerations do not influence sconomic policy in the carilbbean.
Howevar, the models -which- are usually constructed in the conventional
tradition hardly reflect the political-sconomic determinants of wvote
garnering, mainly because they are not readily ldentifiable or
measurable.

The litgratwre on Political Business Cycles can give some
ingights into the modeling of the impact of politically motivated,
gaovernment policy action on macrosconomic varizables. Some of tha
concarns wnich smarge from the litsrature on palitical businsss
cuclaes ars pertinént to macrg-madeling in the Carlobean. These are:

(1) Policy makers, by focusing on specific intarest groups may
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not realize the MacrogConoilc COnsE2guentes o thwor a0t L0ons.

(21 Macrogeconomic 1lls ars Lreccsutmible bg-oroediagbs oaf d@neics o o1
govertment Ln Ahs pursalt of policioal oower

(3) The erfects on resl gconomlc carranles . dne Lo moneharg ol
fiscal policw actigns, altholdch theys 2moloy 3gogregats aconomlic tools

may not De for macroeconNomic raeason

53]

(43 Conventionsl Macroeconomics iomns errohnecusly,
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analysas the problems incorrectly and ggnezrats:s Palsse conclusions.
SECTION IIT

The treatment of gxpactatlions iz also an area of concern in
Cariboean macroeconomic modeling. This state of affairs iz auyen maors
obJectionable than the absence of disegullibrium analysis, far
ecenomists purport to explaln and predict how gconamic agents make
gxants decisions. Thus, for the most part, agents are dealing witnh
the future valus of variables. This sets aut a clear role for
gxpectations in macroecconomic analysis. The analysls of the labour
maPkét, mﬂneg.market, investmant bshaviounr and cqnsumption are
incomplete without an analysis of expectations. In spits of the
advarnces in modsling expectations, caribbtsan macro-models have, for
the mast part, maintained a disﬁinctlu gdeterministic character. This
can be construsd as, gither that expsctaticons are unimpartant, a
paosition which very few econamists will haold; ar that the current
gxpost variablaes ars ac;urata reprasentationg of peaples
expectations, Thi§ is an empirical matter which has to be resolved by
avidence.

Wnare sxpactations have bssen introduced, a decilded




prefersnce for adaptivs type mechanisms has been displaysd. This type
af expectations formation mechanlism, apart from being ad hoc and
agsume that sconomlc agents use information inefficiently, are
plagued Dy numerous shortcomings which ars discussed exhaustively in
Begg (1983).

The rational expectations hypothesils, which, although it
suffers from a few weaknesses of its own, is bhased on sound
optimizing principles and the intuitively appealing assumption that
agents will not consistently make the same mistakes if there is a
penalty assocliated with making thesae mistakas,

The macroeconomlc modelers in the caribbean, whao
enthuslastically emorace deterministic equilibrium macro-models wodld
net e caught even planning Lo think about incaorporating ratianal
gxpectations into thelr models. 8ut rational expectatiaons is the
logical extension of egquilibrium modelis in a non-deterministic
setting. This type aof tshaviour camn only retard the aguance af
macrogsconometiric modeling in tha ragion. IT an equilibriﬁm moda of
analysis 1z chosen, then you may Jjust as wsell get as much mileage as
oossifble from that mode.

One important grotolem wlth conventional macroeconometiric

modeling mlgtiligiibaed oy tie rationgl sxpectablons huypotihesis 1s the
-80 called Lucss (1376 Critigus. Lucas obssarved that unless the
2OUATlons tn 2 oraoro meoel are oruly geheuiouwral or structural,
Aumislak tans o &lTEreEn s acuerament pelicles In such 2 model can
Leoerrangdies LY agentt T Som expectatlons rationally.

THis ol oarn Se Lllustrated by a 3lmols

multiplier. sccelerator relatlionship. (322 Holden a2t al (1983).

o)
a



e = oy b e * (383
T = 134 r-}_Y“'v - 1",-—LJ (G R]
Gr o= Gy P L0

o

The rationzl expectabtlons solublon for inveshbment LS

. = [-dw{Li-£) %1 + 0BG (l-c)(l-21}.
MOw assume That government asxgogndibuore 1s no Longer given

oy (13). bun Do

[

Gr_ = Bq + Sl:‘fll,-q. - Yr‘) + S_Lr,YL-?. - Yr’) (lOa)

The new reduced Faor eguation for investmeant 13:

IL = —~f(l-{r + Sl]Yt‘—‘L + B YL"E + O Qa8 r—miYr
I - c-d l1- ¢ - d

The asw readuced form equation is quite diffegrant from the original
one, It is guite clear that the parametars are not invariant to ?ha
pollicy Puies. Thus simulations in this sgittling will lead Lo
misleadiﬁg regsults. The solutiaon Lo Lucas® problem i1s guiits simple in
principle. [Model buillders should ensure that the equatiané in the

.sgstem are genudinely structural anag expectations are formally
madeled. Howesver, this groblem is quite diPPicult ta sglva in
practice, since it is not alwads clear what constitutes bahavioural
as o;pusad to reduced form paramaters., It would seem that far the

coprect solutlion aof the problem 1t is necaessary to estimate the

parameters of technology and taste, the'dnlg parameters which might

RS-

be regarded as staple across policy regimes. Howsver, formidable

problems are encountared in attempting to do this (Hansen and Sargent



1198071,

Ar sltarnative approach is followed by the Livergool Moasl
builders. Expecrtations ars madeled ratlionaly, treating tha garamatera
of the model as constant This may 02 reasonably accuﬁaﬁe, for smakl
changas in in policy regime, since ;hanges in paramaters maw bhe of
ée;oﬂdarg importance Lo explicit mgdeling of expecrtations.

The cgunter-intuitive findings of the =2arly rational
axpectations theorists, is aones of the reasons put forward For the
wide barth given the rational sxpectations hypothaesis. However, it
nas been demonstrstad quite conclusively that thess results have
grecious littls ta da with the rational expectatiansg hypathesis pep
sa, but rather with the natuwrs of the underlying models, in which the
natural rate hypothesis is the cantrepelcs.

The sstimation of mascroeconomic models with rationsl
expgecrtatlions gan De done quite 8a8sily with the more popular
ggtilmaticon packagss.

Congider a standard 2conometric maodel in linear faorm:

‘ m a r
BYy + E{{Ye-1) + S(8X0-1) + Z(Oe—yYer) + Uy (3)

- 1=1 i=1L i=1 -

where Y., Yv. are abservations of thse cuprrant and laggad endagenous
variahles. w1 8rge the exogenagus varisbles and e 2rg the
axpeetatinﬁs of the sndogesnous variables for periog t+i made in
Jehiﬁd g. G, ", @ and ©® ars gppropriately dimensionad arrays of
;arametEPs. U 1s a vectgor of of the usual error tarms.

If a finite planning horizon is assumed, taking Paticnal

ixpectatlons an (3), conditional aon the information at time T,

'ialds:

10



mn n r
Co¥Bay + (M 2Y%a-2] + Z(By XBr45-1) + (DL Y ajer) = 0O
i=1 1=0 =1

(Chavss and Johnsoan (1932).

Equation (4) provides 3 structure fgr astimating expectstions. Gliven
the assumed planning period, m, all expectations of wvariables for
time periods greater than t+m are deletzd from the model. I the
variables are gxpressed as deviations from their unconditional means.
Frter manlpJllations, The madel can o= written compsctly 1in tihe

following form:

Cye + OY- + FX® + GX-Y = 0 ()
Where Xt and YL zre the lagged values of Y and X.

Assuming the square matrix C 1s noan-singular ths raduced
fform gsguatlion is:

Ye = Yt + TreXe + maxb (6]
where 1y = C™0, 1Mz = C2F, and s = L3,

Equation (&) provides a structurse for generating
axpactations. This can bes substituted back into (1) to estimate the
structural paraﬁetaré. The onlg expasctations variables which will be
left are the expectations of the future predetermined variables.
Thess cannot be ganerated endogencusly. Time saries technigues area

suqaested ta abtain thass.

The various limitations af data in the caribbean ars
alluded to by most sconomstricilans and the econometric implications -
of these ars well documented in Watsaon (1984). However there 1ls one

‘aspact of data collection which rastricts tha rangs aof models which

i1
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can o= obulilt, and is often gver-looksed. Although, the data collected
dgas nohk alwsys measurs the theoretical varlables w8 wilsh to deal
with, there is still some theory underlilying the data collection
process. The Cheosry which informs this process is the conventlonal
rheory. Thersfore, slthough we may want ©o madal certain
ralationships in an unorthodox mannef, we may be restrictaed Dg the
naturae of the avallable data.

The mast impaortant restiriction is in terms of
disaggregation. The most popular disaggregations are in terms of
tragdables and non-tradables and in terms of the sectors ldentified in
the nstional accounts. While thess forms of disaggregation may mnake
sensae for certain purposes, given the dynamics of caribbean
economies, such disaggregation may not be vary useful far palicty
avaluation,

Takas for sxample the disaggregation in terms of tradables
and non-tradables. We lump these togsthsr because we belisuve that
these sectors respond 1in roughly the same way to stimuli. Houwaver,
that nesd not be the case The elasticity of demand for our
traditional éxpmrts, which asre sold in the developsed countries 1s
gperationally infinite. Thus, the output of the products will be
supply side detsrmined and, hencsa, not amaenable ta demand slde
stimuli and prics competitlon. On the other hand the demand far
exports to the Caricom market 1ls not infinitely elastic and dsmand
side factors may be important. Therefors, lumping the two together
does not make much sense. It would make more ssnsa to lump Garicom
sxperts and non—traded goods togetheaer.

A Similér 1ina aof reasonlng holds for disaggraegation in

tarms of the naticnal accounting ssctorsg. Take for axample

12



manpufacture. Tha dynamics of groducticn depends crucislly on the

market in which Tha product is solg. Therefors, what ls raguirsd

-
[}

dlsaggraegation along these lines. Howewver, data is no usually
collected iAn Lhis way. Thus although the theorist may recognize thnis
limitation of the model he is buildiqg, data limitations permib only
minar departurses £rom orthodox models.

This analdysis suggeshs thsat maubs we ought Lo re-axamine
tha theoretlcal base on which our dats collaction process lies. It
alsog indicates that there has to be greatar commanication betwsen the
theorists and tie data collactars.

AN issude relating Lo Lhe marketing arrangements is the
estimation of elasticitises for balance of payments purpgses., IF we
accapt thMe assumphtion tThat the elasticity of demand Faor aur
traditional sxparts is infinite, when we try to estimate slasticities
far thess exports, wa sre really sstimating supplg glasticities
rather than demand glastlcitiss. For inflnite demand slasticity imply
a harizantal demand curve and the changes in guantitises are pursly

supply rasponses,

CONCLUSTION
Macroeconomlc modeling inlthe Caribbean does not nhave a
vary leong tradition, but ths volume of literature in the field is
inecreasing. The madels which have bean canstructed have not always
acourately reflectad thea peculiar condltions of this typs of
gconomiss., Although the psculiarlitles have bDagn racognized and some

gttempts have been made to lncorporate these into rzcent macro

nodalg, ilmplications arae not slways rigarously pursusd and theu havs

13



aor been welded into 2 general theory. The variods constraints facing
the model tuilders nave forced many a determlned model bullder Lo use
mocdels which they would be the first ta admit are far from what they
wauld like to seae, -

In this papsr we havs argused that some of the structural
featuras of the Cariobean have been"given insufficient attentliasn.
This has led to the formulation of equilibrium type models, which
ignaore thse spill-over effacts af multimarket gisequilibria.
Inadaquate lntegration af the money market adjustment machaniém inta
the macro models and the neglect of expectations formatign., The
+hreoratical base of data collection alsa restricts the type of madasls
which can be astimated.

T+ is said that model ouilding is an a&rt. The practitlcners
of this art for in the Caribbsan have not been very creative This 1s
due to the constraints imposed by strict adhersnce to the

canvantional mold of macroeconomic madeling.

* T am grateful to ths Particiménts in the U.W.I. Cave H1ll
(department of Ecapomics), staff semlnar far useful comments on an

parlier draft of this paper.
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14



C“EFEREMEIES

Beggg, O ko W0 0 19282)) [he Eardonzsl Expentariong Faunloation in
Macroeconomnmics, FRiillip Allan., Oxford.

Benassy. J. F.. (L%, "0n Jusneity signsls and Lhe Foundations of
Effectoy:s Cemandt, _Snandinzwisn Toirnal OfF Soonmpios

Boaman, 0., =&t ., 11924, "An Econometric Model for Shoart Term
ast.ing in Barpados (AR Interim Eesport)” Mimeo.
Chawvas,J. arnd S.F. Johnson,{Ll382) "Rational Expectations in

Ecomometric Models® 1n 5.0, Raussear (20.) 21 irecti 2
i Eim i nrecast i Al

—

Oownes, ©.8. and &AL, 9. Mo Cl2an, (1982)"Wage Oetermination in a Small
Open Unionized Economy: The Casese Of Barbados U.W. I,
Cave HLILL Mimeo.

HMangen, L.F., and T7.J. 8argent, (1230), "Formulating and &Estimating,
Quriamic Linear Ratlonal Expectstions Models, " _Journal
ot oliric i, pp 7—46.

Handry, O0.F., (19821 "Whither Oissquilibrium Ecansmetrics” i
o 1t eviaws, op /AS-70.

Holden, K, Bt al (1983) Expectations : Theorty apnd Ewvidepce

MacMillan.

Levitt, K. z2nd L. Best (19¥3) "“Character of Caribbean Economy” in
G.t. Bectord Carcihhean foonomy, ISER.

Lucas, R.E.(19¥8) “Econometric Policy Evaluation: A Critiguse”
ITournal of Monetary Economics (supplement ) pp 19-4S5.

Maddala, B.S., (1979) Ecgnometriecg, McGraw-HLLL.

McCleah,-Q.w,R.,(lSBEJ "q GConspectus of Economic Processes In 3
Small Open Econcmy: Barbados" U.W.XI. Cave Hill Mimeo.

Nordhsus, W.O0., (19¢78) "The Polliticzl Business Cycle,"
The Review Of Fconomic Studiess, vel 42., April.

Quandt, R.E.,(1982) "Econometric Oisequilibrium Models', Econometric
Raviews, pp 1-64.

Seers, 0.(1964) "A model af the Open Petrolisum Economy* SES Juna

St. Cyr, E.E.ﬂ.,(lS??j "Wages, Prices and The Balancs Of Payments:
Trinidad and Tobago, 1936—-1976, Mimso.

Watsan, P.,(1584) "On The Abuse of Statistical Criteria in The

Evaluation of Economstric Models" U.W.I.
gt. Augustine, Mimeo.

13



