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Introduction 

REFLECTIONS ON MACROECONOMETRIC FORECASTING lNTHE 

ENGLISH SHAKING CARIBBEAN 

The set of getlm1ll equilibrium models, lim developed by Leon WaI .... arullater extended 

by Vilfredo Pareto in tbe late nineteenth centuty, provided tbe fo_as of 

macroeconometrie modelling. At its origins, the Walrasian system was conceptual and was 

not subjeded to empirical study by its creators. Empirical testing of macroeconomic 

models was initiated by Jan Tinbergeo on the Netberlands .,,<)Oorny'. However, major 

developments took place just after the _ World War when Jarob Mmcbek 

organised a rosearch tearo at the Cowles Commisninn (then at the Univenity of Chicago, 

now at Yale University in the USA) to study three interrelated themes: economic: theory 

(model specification), statistical inference (model estimation. testing and application). and 

model construction (including data preparation and numerical calculation). Shortly 

afterwards similar developments took place in the Netherlands at the Central Planning 

Bureau. under Professor Tinbergen2 
• \ 

J' 

Since the iniriai work on rhe Netherlands and the US economies, a great deal of research time 

and effurt by both national and international organisations have gone into the refinement and 

development of macroeconomic models for these and other devcloped countries (see Bodkin, 

Klein and MaIwah (1991) and Driehuis, Fase and Den Hanug (1988). These models. widely 

used both within and outside the government sector, have been constructed fur many purposes: 
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historical aoaIysis, ~ over a variety of pos.ibIe horizo!ls, policy furmulation and 

evaluation. the testing of _nomic theories, and indeed, the elucidation and develOjlm<llrt of 

economic theories. 

The lItterna!itmaI Monetary Fued is one international organisation that has e!lCOUIage<i the 

deveIOjlm<lIrt of sudt models in developing countries, Maaoeoonomic modelling on developing 

cowttries at the Fued dates back to the 1950, and 19605 wben J,J Polak and E. Walter 

Robicbek, iDler alia, presented basic fimnulations of the monetary approaclt to the _ of 

payrrteIlts. The new generation of models by the Fued represent efforts to specifY and esti. ,. . ~ 

models JIw incotporaIe many of the key sttttcturaI and _ clwaaaisIics. for 

example. ....... developed equity and capital markets, and foreign esellange constraints. that 

difIereotiate developing countries from most developed countries (,.., Khan. Montiel and UI 

Haque (1991». 

Avoue of the special peal!heities and the importarn:e of macro models for foreasting and 

policy aoaIysis, Caribbean e<onOnUsts _ model building in the 19711s. Iheunples of these 

early attempts include Harris (19711), Carter (1970) and Manhertz (1971) for Jamaica, and 

Persad (1975) and Gall!r ([977) for Trinidad & Tobago, These ell'orts at modelling were Ii!irIy 

well rooted in the tradition of the open Keynesian economy (Kennedy (1966» or, pethap~ 

more accurately. were examples of open Hicksian type IS.LM models (although some were 

more IS than LM). This, all ... an. was the tnldition emanating from the metropolitao centres 

and, in all _ to tbese pioneers, the very limited statistioal data base that existed at that 

time clearly filvoured the construction of such models. On the odd occasion. and in deference 

to the 'caribbean reaIity", one or two 'supply side' equations, ostensibly to explain 

employment 01' production, were thrown in for good measure, 

Whatever the philosophi<:aI content of these early models, it is pedlaps more worrisome that 

from the earliest forays of Carihboan scholars into this domain right up to the present time, 

models seensed to be constructed more for the intellectual thrill of the exercise than for any 



othes- end ..., to wItiob the model could be put A. curs,"y gIan<:e at the works at.d above 

would _ that efforts were limited to the specilication. estimation and vaIidaIion of the 

tnOdds. This of course, is not • """"'" exercise. but moddIing coonte<parts in the d...rop.d 

""""'" were going (at least) one step further: they weR: COI1SbUcIiog models partiwIarIy fOr 

the end use of forecasting aod, relatedly, poticy evaluation. In flu:t, the _ for ecooome!ric 

furecasts grew ~ in the Ws with actors in both the pub". and private seotors 

participating (See, tOr example, Klein and YOWlg (l980) and U,S, Department of O:lmme= 

(1986». 

To be fair, Caribbean modeII ... always recogoised the potential usefulness fur furecasting of 

the roodels they constructed aod, indeed, there was some small attempt to do just that in Hams 

(1970). But these efforts have ruwer been as sustained 1lOI''' systematic as those done by, say, 

the Wharton Scboo~ the Bureau ofEconomie Analysis, and the ll<:setve Bank of New Zealand 

(sec Brooks and Gibbs (1991), 

There has been. resurgence of macrocconometrlc modelling in the E1lg!ish speaking Caribbean 

in reoent years. and the effurts are much more sophisticated than those of the previous years. 

Moreover, these models were specilk:aIly developed for furecasting and include Belehete 

(l98S) forthe Bahamas, Mmlj (1987), Hilaire et at (19901 Clailc<!and Watson (1m) and 51. 

Cyr and Charles (1992) fur Trinidad & Tobago, UNDP (1991) fur Jamaica, Ganga (1990) for 

Guyana, and Leon and Samuel (1994) for the ECCB area. Prototype models gesrad fur 

gaoerating furecasts of Caribbean type economies, sue. as ILPES (1986) and Woo:<!! and 

Holder (1987), have also appeared, Still, however, useful QUtput is not forthcoming aod, apar! 

from some attempts of the original model builders in one or two of the eases '0 use the model 

fur forecasting, the efforts have once asaJn been limited to the sp«ciiication. estimation and 

vaJidarion of the models. 

A3 macroeconomic modelling in the Caribbean region continues to develop. there is need 

to establish 11 structure to guide its evolution. The importance of a systematic approach is 
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indicative of the present competitive environment as the region as a whole ent.efS the 

larger world·wide net, Indeed, potiey-makers are now demanding more tangible 

predictions flom economists about rru.Yor macroeconomic aggregates instead of mere 

specu!a.t1ons on the direction of movement of economic variables. 

This paper attempts to provide some guidelines aimed at improving the development of 

forecasting in the Caribbean region and provides a t;ritique of past model buidlng efforts, 

Section I of the paper discusses a structuted approach to mo~~l building.. Section n 
exantines the genesis of mode1building in the Caribbean and briefly outlines the basic 

pllilosopllies and approaches which have informed the mode\building ptO«SS, Section ill 

outlines some minimum requirements for succes&fu1 forecasting in the Caribbean region. 

I A Structured Appro.cIt to Ma<roeconometric Forecasting 

A. comprehensive appmuch to designing a forecasling system in the Canbbean should 

encompass: 

(i) Clear Defineation of Objectives 

Oi) Database Design and Choice: of Appropriate Computing Environment 

(iii) Model Specification 

(iv) Estimation and Testing 

(v) Forecasting. Simulation and Policy Analysis 

In this section, we outline a host of Issues that have to be considered in designing a 

structured macroeconometric forecasting system. 

1.1 Delineation of Objectives 

It is cntical to understand the interpiay of these stages if the model buiiding exercise is to 

proceed smoothly. Perhaps the most difficult task facing the mode\builder is to obtain a 

clear set of objectives from. policy-makers. On most occasions. policy-rnaI<ers are often 



too general about what they require; and the model i, ""Pected "to explain. furecast, and 

wry out policy anatyms on almost every conceivable policy shift", No model can operate 

at this very general level and there is need for much clarity in the delineation of objectives, 

These objeodves should clarifY the responsibilities of the forecasting group and include 

'latemon" on the level of detail desired, .he frequency of reporting and the to_ levels 

to be used in evaluation, 

On the regional front. there is some evidence that this issue of"targeting" is being actively 

considered Quit. rcoeody, The CARICOM Council of Ministers emphasized the need for 

a Single Market in CARICOM based on trade integration while the Governors of the 

various Central Bank: tenitories have adopted a two-staged approach to monetary 

integration, emphasising the need for closer policy co-ordinarion among the various 

Caribbean tertI'ories, Category A countries (Bahamas, OECS and Belize) are ""Peeled to 

maintain sound macroeconomic polieies - a stable exchange rate for 36 months. a 

sustainable debt-service ratio not exceeding 15% and 3 months import cover in foreign 

excltange reserve, for 12 months, Category B countries (Trinidad and Tobago, Barbados, 

Guyana and Jamaica) are ""Pected to effio<t rapid stabilisation and adjustment to "cure 

inflation, restore external payments balances, rebuild fureign excltange reserves and 

restore growth", Con9rete decisions of this type ,hoUld fann the backgrouod against 

which the model buildin\J and forecasting exercise in the Caribbean should proceed. These 

goals emphasise two dimensions, The first dimension relates to how iodividaal countries 

should effio<t their stabilisation, while the secoed underscores the ceed to synthesise 

national and regional objectives. 

A major cbalieoge that may confron, modelbuilders is the likelihood that the objectives 

outlined may nat remain fixed for any specific period of time, As circumstances in the 

external environment change, policy-makers tend to make radical modilioarlons to the ,et 

of goals, ModellmUders and forecasters ceed to ensure that the systems devised can 

quickly adapt to cltanges in the preference _ of their poUtiealleaders. CBMOD1, the 
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Central Bank of Trinidad and Tobago model, for inS1anee, was designed to "",wer vary 

specific policy questions, ruunely, the elfect of a devaluation and the implications of 

increased government expenditure. By the time the model was completed. however. there 

was a mnrked shift in emphasis towards debt management. This change in policy could 

not be accommodated readily without a substantial redesign of the relationships in the 

model, 

1.2 Database Design and the Computing Enviro..-

Quantitative data can be described in a formal sense as the numerical characterisation of 

some important property of an object (in this case economic variables). Data is useless if 

it exists in an unstructured manner, The moment it is organised. one can glean useful "bits 

of information" on specific properties of economic phenomena, Although it is the life 

blood around which much of furecasting and policy analysis revolves, it has received the 

least attention among modeUers in the region. For a long time. economists have 

complained about the problem of deficient dsta but have taken very few steps to rectiJY it. 
Indeed. little by wa:y of organised data mining has occurred among C",,'bbean foreeasters, 

Grilichos (\985) sums up quite elfecrively tne uneasy aIIianee between data and 

economists: 

"We did not obsetVe tnem [data} directly; we did not design the measurement 
instruments; and often we know little about what is really going Qn,,, .. ,,Most of 
our work is on 'found~ data, data that have been collected by somebody else, often 
for quite different purposes." 

Modelbuilders who have not participated actively in the generation of data tend to be 

often content with Its impertections and tailor their specifications to reflect the data 

constraint. In some: quaners, there is even a perception that as long as a couple of 

software packages and powerful microcomputers are acquired, the effects of data 

constraints on modelling and forecasting can be ignored. Whereas such a position may be 



tenable for a small "aeadetnic" forecasting exercise, it is quite unsound for an organised 

model building and forecasting programme at any of the region's Central Bonks, 

In the model building cont""" the most cball-'ging data problems that arise in the 

Caribbeun relate to missing observatiol1$, unrecorded variables. insufficient periodicity of 

recorded data, measut1mlent errors and short samples, These deficiencies emanate from 

weakn..... in the data cycle (sourcing. preparation and publicalion) in the various 

territories, The logical approach taken by our coUesgues in the world of computer data 

management can yield useful insights for economists and modelbuilders in the resolution 

of some of these issues, 

In the computiog sphere, each entity in a specili<: system is identified with its requisite 

cbanlcteristics (data), These attributes usuaUy exist in an unstructured form hut are 

organised by • process oflogica1 data modelling which defines domains for the attributes 

and allows • series of reIatinca1 mappings among entities. Such. process permits eaay 

combinatioll$ of attributes for ti.utber analysis. This is what computer scientists r. to as 

• "database", Modelbuilders and forecasters, therefore. neod to spend more time with 

their"da.u.-mining" coUesgues identifying relevant entities and _ wbicb impinge on 

the forecalltlng process. It is ioJperatM: that the process of data requ ..... compi1atinn" 

publicalion and .ssg. he informed by regular interaction among the users and compilers of 

economic data. The setting of priorities and foci would naturaUy he related to ongoing 

ultimate objectives that the mode builders seek '0 addreoo. 

Closely aligand to the issue of the development of an appropriate database environment is 

the cboice of appropriate informatinn orcbitccture to support the policy analysis and 

coordination function Ricbardson. Jackson and Di_ (1990) haw defined the bask: 

elements of this orcbitccture as one whinh reflects the interrelatiollS among data, hardware. 

software and comnomicalions. The main elements of this type of system inelude;-
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I) 'Networklcommunicstion arcl)itectu.r. 

2) "Office architectu.ro 

3) , Data architecture 

N_ork architOClUre refers to [ADD] .. , while office architecture incorporates .. [ADD]. .. 

Data architecture includes .. (ADD] ... Modelbuilders in our region must become aware of 

the critical importance of a good information environment to sU(:(;eSsful policy modelling 

and coordination. In fact, any attempt at integrating the efforts of individual policy units 

must consider the elements of information architecture. In panicular. a proper 

communication architecture would almost automatically guarantee the rapid transmission 

of data, in a generic sense. among individual units. This communication architecture: may 

tak. the fonn of"Loca1 Area Networks (LANs)" in the satellite nations, which would he 

linked via gateWa)ls to • Wider Regional Area Network (WAN), In addition. some 

consideration ;would have to he given to the huusing of the network systems and to the 

idemillcation of the appropriate inlIastructure and equipment to support the 

N_orkiConumodcation and Data systems, 

1.3 Model Spociiicalion 

Given the objecIives ofimetest, the model hulIder attempts to CQOSIIUl:t • mndeI tltst will fonn 

the _ of decisiO!! making. A mndeI is an abstnl<;tion of.reali!y, • simplification of the real 

wnrId. An oconomie mndeI comists of bohavioomi reIathels, technological relations and 

idemiIies or delinitional relations. BehavitrurlIl relations are fbrces thought to determine the 

_ of the various groups of oconomie agems. TechnoIogicoI re!atiOIlS desaiho the _OIlS imposed by the cummt technology and endowr.- of the system Often 

Iedmological relaI!ons, such as the produaion -. are not explicit in the model. hut 

wooId ha"" hem used to derive bohavioomi relations such as the demand function for labour. 

ldestitiea or delinitionalrelations arc seIf-e>tplaoatl>ry, 

~ models are economio models in an empirica1Iy testable form. This genoraUy 

means augmenting the rletenninistic component of the bohavioomi apoIIions v>itb stochastic 



disturbances t<> capture obs<:ved variations in the data that are unaccounted fur by the 

approximaJion t<> the complex process generating the data. n- di.sturban<es can be viewed 

as catch all rerms representing all the variables considored irrelevant fur the purpose of the 

model, as well as errors due to inw:ume funedonal form ~ons. and measurement 

errors in the 'VlIriable$ being oxplained. In order to make • probability statement or ~ 

about the wider populalion parammrs of interest from the specific sample being described, 

classical theory requires. specification of the probability distribulion of the distuIban<:a The 

most genend fonn of a simultaneous equation macroeconometric forecasting model may 

be represented as: 

(I) 

where Y, ... , i :;; O~l~··· .m~ are vectors of current and tagged values of endogenous variables and 

X'_I'} =O.l .. ··.n. are vectors of exogenous variables, P is a matrix of (generally unknown) 

ooetticients and PI a vector of random distuIban<:a 

S"""") considomions arise in the actual fermulaUon of a macroeconometric model. n
include: 

(1) Elaborating the theorelical and • priori notions that inform the linkages in the mode~ 

(2) Establishing. mapping from possible tbeoreticallatent variables to observable 

counterparts; 

(3) Choosing appropriate functiollllllbmls: 

(4) Deciding: on the size and composition oftbe model (number and type of equations), 

The model to be estimated should reflect the broad structure of the economy and be 

infonnative on policy issues. However. policy analysis and recommendations from the 

model ought to b. informed by shouI,tions and should be tempered by analysis of the 

implications of model co~ political sensitivities, and the socioeconomic 

framework, the gestalt of which ClUIIIOt be included in the model. The need fot 
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~eoted eredysis and • statement of model 'assumptions fucilitates repUcarion and 

cannot be·understated. 

The specification of the model is arguably the most difficult part of lb. exercise. Stondanl 

practice has been fur the modeller to be guided by economic theory as well as biSl'her 

knowledge of economic structures and institutions in giving a specific structure to the 

general model defined by equation 1 above. Given the statistical database available. it is at 

this stage that questions about the size of the model (the level of disaggregation) and the 

dynamic structure of the equations should be addressed, 

All this. of course, is easier said than done. Fttst, it is not clear how the "relevant theory" 

ought to be defined. Should model specifications reflect standard Keynesian. Monetarist.. 

or Structuralist notions. or what the great economists coming out of the Caribbean 

tradition tell us? Or is is what our own training as economits lead us to understand about 

the structure and functioning of Caribbean type economies? Are theoretical constrUCts of 

the "demand side" like consumption and investment analytically useful in the Caribbean 

context and what should be the appropriate modelling ftamework (multiplier-a«:e!erator 

theory)? To what extent should our theorising be related to the end use to which the 

model is to be put and, in this case. shouldn't the approach to specification be more 

ecleaic, using whatever theoretical notions might serve the purpose? Further, should we 

embrace Sims' (1980) "atheoretical» approach which uses Vector Autoregressive (VAA) 

models that require no greater knowiedge or understanding of economic structure than 

"everytrung depends on everything else'r 

This lack of an organized body of theory to allow appropriate specifications of the realities 

in Caribbean economies is one problem that has affected consistent theoretical 

specifications, We need specifications that are acceptable relative to some theoretical 

notions and perfonn adequately aecording to statistical criteria The underlying 

assumptions should be clearJy stated for internal model consistency checks and for post 



estimation validation, ultimately, the specification design win depend on the aims of 

policy makers" The major issue, therefore. relates to the question of what is the best 

theoretical framework: and operational functional specifications to address the objectives 

of the polli:y mak..... These aims should. in the context of Caricom, reflect targets for 

employment, growth in real GDP, foreign excliange aeeumuJation and the rate of inflation. 

Ifthere is a genuine interest in building models that can guide the Council of Central Bank 

Governors, then a decision has to be made on how best to use the individual country 

models to attain that objective. 

National models provide very specific guidance on within-country policy effects without 

providing a mechanism for gauging how activities are affected by policy decisions taken in 

other nation states. Although not discussed in this paper. a regional model has the distinct 

advantage of allowing feedback among the various national submodels; the overwhelming 

logistics tor implementing a regional model would make it difficult to reconnnend such.t9 

option at this time. Abstracting from those inter..eountry linkages, each national model 

should contain a specific general equilibrium design with the following broad structure; 

L National Product and Income 

Sectoral output 

Consumption and Investment behaviour 

2. Labour Market 

Labour demand and supply 

Wages 

3, Monetary Sector 

Money demand 

Domestic Credit 

lilflation 

Non-bank Financial Intermediation 
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4. Government Sector 

Direct and IruIireot taxes 

Current and Capital .. penditur.~ 

s. External Sector 

Eltports and Imports 

Capital fiows 

Re>erves 

Exohange rate 

Data may not permit the construction of a model with all sectors fully accounted for. In 

filet, it would be desirable to proceed in a modular fonn with different sectors or 

subsectors having different degrees of <Ii_galion and completeness to reflect 

individual countty structures and their main poUcy concerns. For example. a Trinidad and 

Tobago model may include production and trade equations for petroJeum products 

whereas an ORCS model may wish to focus disaggegation efforts in the production and 

trade modules on tourism and bananas· 

1.3.1 Exogeneity and Causality 

A premise of the Cowles Foundation Approach postUlates that the classification of variables 

into "endogenous" and "exogenous" and the causal st.fU<;tUre of the model are given a priori 

and are therefore untestable. This approach has. in recent years. been criticized on several 

grounds; (i) classificotion of variables into andogenous and .. ogeoous is sometimes arbitruy; 

(u) there are variables whicb should be included in tb. equation but are excluded so as to 

achieve identilivarion (the Liu (1960) critique) and; (iii) at times the coellicients in • 

simultaneous equations model cannot be assumed to be independent of changes in the 

.,.,genous variable (Lu<:as (1976) critique). ~or example, if the exogenous variables are 

changed and ag_ anticipate the change. they would modifY their heheviour accordingly. 



Thus, thete is a need to fonnally classilYvariables into exogenous and endogenous variables to 

mnedy these aiticisms. One solution. at least to the Luoas aitique, is to make the coeIlicients 

of the simultaneous equation S)"tem dependent on the exogenous policy variables (MaddaIa 

(1992». This makea the model • vaJ}'ing parameter model (See MaddaIa (1977). Leame< 

(1985) and Engle. Hendry and Richard (1982) suSSest ,<defining the concept of exogeneity to 

make it testable'. Engle .. al (1982) provide three testable definili_ of exogeneity; ~ 

strong and super. A variable '" is said to be weakly exogenous fur estimating. set of 

pannneters ~ if inference on B conditional on '" involves no loss of information. Soper

_city relates to the Lw:as aitique and requires '" to be weakly exogenous and the 

paramete!1I in the joint probability distribulion of y, and '" to remain invariant to c,-", in the 

margins! distribution ofx.. If", is wealdyexogenous and x. is not preceded or Gmogercaused 

by any of the endogenous variables in the system, x. i. defined as strongly exogenous. 

Gtonger'. (l %9) definition of causality is booed on the notion that the fuWre cannot cause the 

past but the past <m1 cause the future, and relates to dynamic sto<:bastic S)"tems in terms of. 

predietabiliIy criterion. Medlods exist fur testing both Gmoger oausaIity and exogeneity. 

Gmoger oausaIity J!nm '" to Yi generally transIa!es into • regression of y, on I>!lged ys and 

I>!lged x's and testing wbether the coeIlicients of the I>!lged x', are jointly zero. Tests fur 

exogeneily depend on the availability of extra instrumerl1>l'v"riabl .. and involw sdding these 

constructed variables to the original equations and testing that the coeIlieiems of these added 

variables are jointly =0 (sc;e MaddaI. (1992». 

1.3.2 IdenIilication 

The IdenIilication prublem is concerned with estimating the pannneters of the model It 

appear> when more than one theory is consistent with the ...... "data" and thete is no way of 

distinguisbing them. In other words the theo'"" are observationally equivalent or the structuro 

of the model is unidentified (see HSiao (1983) fur. useful survey). The clasaie example given 

fulIows from Woridng (1926) in whiob thete i. no knowledge of conditions of supply and 

demaod beyood our belief that the data rep ...... t equilibrilt Wllh only the data thete is no way 
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of detennining which of the theorieo (supply O£ demaod) is cono<:I. Thus. the strucIIlre 

underlying the data is unidentilied. 

Identifieation can be established if the sttuctunll parametetS can be derived from the known' 

reduced fonn parameters'. If the reduoed ronn coeIlicients imply two or more _ values 

for a single strucnmd parsmcter the model is said to be oVlIridentified. If unique numaicaI 

values of the sttuctunll parameters of an equation can be obtained. the equation is called 

exa<:!Iy identified. Underidentifieatioo. the last C31£gory, refors to the case discussed earlier 

where it i, not possible to deteonine the sttuctunll parameters from the reduced form 

coeIliciems. The dilIereoce between overidentified and exactly identified equations is simply 

that the latter are easier to estimate than the former7 
. 

In linear simultaneous equations models, a """"""IY condition for the identification of an 

equation is the order condition which states that the number of variables missing from the 

equsrion but included in the system should be _ than or equal (according to wbether the 

model is over or exa<:!Iy iriemified) to the number of andogenous variables in the equaIion 

minus one. To this couming rule, one must also oheck the rank (sulliciettl) condition which is 

booed on the strucnue ofmissing variables in the other equations. 

1.3.3 FunaionalFotm 

Usually there are sevend ways of formulating the econometIie model from the economic 

model. One reason for this is the! there may be sevend funoIional foons whioh are consistent 

with the theory. Although economic theory may somethnes indicate the nature of a function, 

we often rely on statistical methods to determine the funoIionai form consistent with the 

observed dati. Models can be linear or non-linear, static or dynamic. and muClUted in levels 

or d.if&teuces. 

Most model builders are likely to lilvour Ilnear models because they are easy to estimate. 

However. such functions may not always fit the data vety well, thus resulting in large 



_an and forecasting em",,, Non.1lnear models, on the otil« hand, are generaIJy_ 

to estimate and manipulate (see Greene (1991) for a lucid discussion on tests fOr functional 

faml). 

Earlier modelIers (see Boamoh (1980)) suggested !hat whether a model is strucrured in levels 

oriirst differences depends on whether it is to be US<d for short-teon or long-term f~ 

For short-term forecasting, it may be appropriate to analyse the system in rates of change of 

variables. Recent rese.ucl! suggests that it is _ to detennine the properties of the series 

over time as this may have imptieations fOr estimation and inference. For example, the fuct that 

many economic time series are IlOJISIlI6onary in the sense that the mean and varianee depend on 

time, renders inference on equa!ions estimat<d in levels misleading However. a linear 

combination of these oonstationary variables may be stationary. thus alIomng OLS estimauion. 

Economic tbeory is generally silent shout dynamics. The dynamics has to be determined from 

the statisti<:aI methods employed. In this respect, error noJTec:tion models, wbinh encompass 

many stalic and dynamic structures, are becoming quite popular (sec Charemza and Deadman 

(1991) and CUthbertson, Hall and Taylor(Jm)). 

1.3.4 Simple and Comple:c Models 

Many sci"""":' (fOr =ple, Popper (1959) and Friedman (1953) have • p:refurenne fOr 

simple models as they are easier to undemand., nommunicate and test empirlcaIly with data. 

However, as Maddala (1m) notes, "the <hoi"" of. simple model to explain comp!e:< real 

world phenomenon Jesds to two criticisms: (1) the ~ is oversimplified, and, (2) the 

assumptions are unrealistic". For example, to say that the demand for money is only a function 

of the rate of interest is an oversimptieation and also an unrealistic assumption To the criticism 

of oversimplifieat Koopman (1957), fOr example, _ !hat it is bet!..- to start with • 

slmpIified model and progressively construct more nompli<:ated models. 00 the other hand, 

"""""'"SIs like J.D. Sargsn and D,,;d Hendry of the London Snhnol of Economics _on 
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tiI.vour stmlng !rom a very general model and simpli1Ying it progressively based on the data 

(see Granger (1990)). 

Regarding the criticism of "unrealistic assumptions", Friedman (1957) argued !hat the 

assumptions of a theaIY are oever descriptively realistic. Therefore, "the relevant question to 

ask shout the assumptions of. theeIY is whether they are sufficiently good approximations fOr 

the purpose at hand. And this question can be answered only by seeing whether the theaIY 

works, witich means whether it yields sufficiently accwate predictions". 

The choice of a simple or complex model tll\ISt also depend on the intended purpose. The 

model builder.; should ""gO the benelits against the OOSI$ ofbuilding and continually updating 

the model. 

1.4 Estimation and Testing 

When the model has been specified we can proceed to test the empirical validity of the 

economic model. s-.I issues are involved relating to measuremeot and method of 

estimation. 

1.4.1 Measureme:ntl'r1lblllms 

Eoonontic theo<y is not limited to the available data. Funher, concepts developed in """""'"C 
theo<y "'" not conditional upon being ~le. This often results in economic hypotheses 

being funnulated in tenns ofunobsc:rwble variables. Consider, for example, the following: 

(2) 

where C is consu>!'pUon, Y" is permanent income, r is the rate of interest, H is the ratio of 

human capital to total wealth and P' is expert..:! inJIaticn. Measurement of each one of these 

variables pr1ISe!IIS problems. In Pf'CIioe. C is usuaI\Y measured by C()IIS!IJIIern' expenditure on 

IIOtHlmahIes, witicb differs from actual consumption in !hat it does not aJIow fOr the How of 

services from durable goods; Y" is not directly observable and is usuaI\Y approximated by • 

W<igined _ of present and past values of measured income with geomettinally decliniog 



weights - an ed hoc approximation which is fur from salisfu<:;ory. '!be choi<:e of the 

appropriate nile of_ (nominal or real. short-term or long-tenn) fur an _to function 

is in the last instance an empirical matter. Furthermore. data on wealth if available at aII. are 

not reliable (see Arestis and Hadjimatbeon (1982». As. result· H is measured by pro"Y 

"variables {such as the ratio of earned income to total income) which do not do justioe to the 

theoretical conoepl '!be final _r. 1>'. is also non-obsetvable; ootwithstanding the 

problems of measuring the acIlUll rate of inIIation, the expectation generating functions 

employed in pmcti<:e, irn:tudlng adaptive and extrapolative exp«tations, are mostly ad hoc 

.devices which leave the issue open. 

Other data consideradons include the length and unit of time. In order to ensure consistency of 

estimatioo. especidy in sirm dtaneous estimation technlques. the l1lI1'Jlb« of degrees of freedom, 
,~ . " . 

!hat is the rnunber ofunspecified _ ';fthe joint dismDution. must be sufficiently large. 

'!be unit of time used would generally be detennined by the nature and use of the ruedeI. For 

instance, there would not be much use for an inventory ruedeI based on annual data if in reality 

I!1IUIUfacturer a<fjUSt their production and stock quarterly. 

Problems of measurement and uunitservable variablOs are widespread in economios and are 

pl!l1lcularly apparent in developing countries. Whenever they =. lheir P"""'""" and 

importance should be admitted and the implications for any of the conclusions from the 

empirical reseereh sp.!.Ied out One case in point is the assumption of subsidiary hypoth=s 

when resting a pI!I1lcular hypothesi~ '!be testing of such subsidiary hypoth=s can queadon 

the generality and ddinltiveness of the conclusions of!hat specific hypothesis. For example, 

consider the empirical randelling of """",naI data. Until """",,y, the praedce had been either 

to use seasonal dummy variables as additional regressors or to run regressions using seasonally 

adjusted data. We now know tha! the use ofdununy variables are tmtamowrt to imposing an a 

priori and ~d hoc seasonal pattern which may be extraneous to the relationship being estimated. 

Also. seaso-nal adjustments distort some data characteristics that. are unrelated to seasonality 

(Wallis (1914) and Prothero and Wallis (1976». '!be most reoent suggestion i, to tellt for 
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seasonal integration as a means of ohoosing between detenninistio and _baedo S<l!J5OIl8Iity. 

If. series is seasonally integrated. S<'3SOna1 dilfereru:ing would be the appropriate method of 

dCS<'3S0nalisation (_Hy1lebeQ!(I990) and Craigwell, Leoo andMasroU (1994». 

1.4.2 Methods of Estimation 

In fitting the model to the data, the choice of an appropriate estimaIing techeique is very 

imponant. This aspect of modeIling·reooived o lot of attention in the 1950s and 19605 through 

the Cowles Foundation which _ a lot of tinte devising alternative estimation methoda and 

computer algothhms. ~on procedures can be olasallied into limited infbnnation methods 

and·fu11 iitformation methods. Limited infbrrnation methods (fur example OLS) estimate one 

equarion at • time while fWl infurm>tion m<thods (fur example. FuIll.nfbnnarion Maximum 

LikuIlhood) treat all eqqalioDs and all parameters jointly. Asymprotic results suggest that all of 

these structural _ors should be prefi:rred to OLS which, alone areong tho estimators. is 

inconsistent (see Greene (1991)). unfortunately. samples are finite (01oreso in developing 

crnmtrles) and in many cases OLS has. smalinr VlI!iance abeut its mean than does 2SLS about 

its .,..., leading to the possibillty that OLS might be more precise on a mean s4uared error 

criterion. For these reasons OLS is often used (See Watson (1987). However. the fiId: 

remains that OLS standard errors are biased.and in an likelihood. not useful for infurence 

purposes. Other limited infurm>tion _bee like 2SLS are prelin:red. Intuition would 

suggest that full infurm>tion methods are superior 10 singI~on _ors and should be 

used given that the ~ ..... of available software bee all but eliminated the computational 

simplicity advantage of single-equation methods. Why then aren~ these methoda used? First, 

any speeifiearion error in the structure oflbe ruedeI will be propagated throughout the system. 

'!be limited _lion methods wiI1, by and Iatge, oonline a problem to the pI!I1lcuIar 

equation in which it app<an. Second, Monte Carlo ,'tum.. have indicated !hat theiinite semple 

VlI!iance of the fWl infbcatedon estimator may be as large as or larger than !hat of the limited 

information _or (see Gre<ne (1991). 



The choice of estimation technique is largely a function of the structure of the m$>del's 

equations and costs. If there is no simultaneity in the structural relationsmps. then OLS 

yields consistent estimates. If. however, simultaneity exists, the appropriate estimator 

must be taken from the class of systems estimators. The majority of large scale models 

that have been constructed i. the Caribbean, have utilized mainly Two-staged Least 

Squares (2SLS) and Ordinary Least Squares (OLS) as the principal estimators. 

Recently, the framework for modelling single equations has become more sophisticated 

largely as a result of the development of the general-ta-specific methodology' and its link 

with ""integration (see Engle and Granger (1987), De Marchi and Gilbert (1989». Leon 

and Samuel (1994) apply this methodology to a model of St Lucia hat it is unclear how 

successful this approach bas been since the model is still at a preliminary stage. Another 

example ofilie use of that methodology i. the model of the Reserve Bank of New Zealand 

(Brooks and Gibbs (1992». In the <ontoo oft"- developments, the Otdinary Least 

Squares estimator is super consistent in fully recursive systems. That property, however, 

does not translate to non-recursive systems where complex feedback relationships may 

introduce multiple orders of integration among a given set of variables. It is therefore 

conceivable for such system, to have variables which are 1(2), 1(1) and 1(0) ll1ld for which 

no integrable combination yield, a set ofI(O) variables. 

The use of the eointegration approach holds a lot of promise. In the tim place, it imposes a 

fi'amewodc for a d)'l181llic structure which takes full account of the "equilibrium" or "long run" 

properties of the modal. Second, tho approach includes a "built-in specification test" because 

of the existence properties enunciated in tha Granger Rep_on Theorem. However, 

there is a cost attached. Frrst, the determination of cointegrating relationships can he a long 

process of establishing the oRiers of stationarity of all economic time series to he used in the 

mod.~ and the tests may yield unsatisfactory results because of the short span of the data 

Se--"nd. chonsing an appropriate V AR structure may he problelllllWic because data shortages 

may not allow _ lag lengths; even when the data is adequate, the economic 
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intelJlretation of tha eoeIli<ients are not inln1eWately obvious (see Charemza ll1ld Dearlman 

(1992), pol01). Fma11y, although growing. the availability of software for the now techniques 

is still 'Parse: to date, M1CROm (pesarnn and Pesara.n (1991», EVIEWS (Ullen et al. 

(1994», PCGIVE Professional (Doomik ll1ld Hendry (1994», RATS (CATS procedure 

(HJmsen, Johansen ll1ld Juselius (1995») and GAUSS (COINT (philJjp.and 0uJaris (1995») 

allow tOr estimation using the Johansen procedure. 

1.4.3 EvaluationandMlxlelSelection 

Before the estimated model becomes operational, it should be tested for economic and 

statisIical adequacy. The size ll1ld sign of parameterS s1touId he investigated to determina if 

they confunn to the expectalions of tha theory. Tests or measures of the validity of 

restrictions, the expillnatory and predictive power of the regression, the stability of tha 

parameters. the size and pattern of residuals are criteria that can be used to evaluate and choose 

among rival specifications. The deve10pment of more recent tests (see GocUrey (1989» has 

rendered the old practice of chaosing between relationships entirely on the basis of the size of 

R', the coefficient of multiple determination, ohso1ete. It is now wall ksown that a high R' 

does not establish causality and in fuct can wily be achieved especially when ll1lY two variables 

are trending. In fact, it is not always the ease that one can cboose a mode1 that fits the data 

wall. II; for instance, the model is designed fur furecastinS purposes. the researcher may be 

fOl"Ctd to compromise. accepting some equations which, although 1m desirable from a 

statistical point of view, nevertheless help to improve the forecasting performance of the 

model Thus, the princuy _so of the model play .. role in shaping its 5nal Iimn'. Another 

criterion for accepting a model is its. encompassing ability, that is. its ability to explain relevant 

fiodings from other studies (see Mizen (1984». 

l.S Forecasting, Simulation ll1ld PolicY Analysis 

Forecasting, in the frameworl< of the general mode1 de6ned by equation (I), is the estimation of 

the as yet unobserved Yt~k. k = l.2. ... given )It-\(, k := 0,1,2 •. --111. XH. k'" 0.1,2, "T n and (3. 

Ironically, it i. probably the most rsisuederstood stage of the whole forecasting cycle ll1ld there 



is • Widespread belief that this is • thlrly mechanical """"'"" requiring not much more than 

int-s with the computer. 

Nothing oouId be further from the truth: there is • very rigid and disclplinad routine to ful!ow 

which T<quires, _ other things, a lot of expert opinion and judgement about the Ii-. 

path to be taken by the exogenous variables in the model. This path may be known willt sotne 

<:ertIlinq in the case of certain variables, especially if the model is being used by some ..... 

agency Ilke a Ministry of PIannin& but it is likely to be unIotown ftJr variables 'Which are of 

,_ intpol'lllllce - like lite price of oil in the case of Trinidad & Tobago. In the final 

analysis, the fureoast will be as good as the assumptions I!1lIde about the (uswtIIy numerous) 

""ogenous VlIriabIos in the model. 

The aIot of furecasting is to predict x..~ h = I, 2, 3 given • series of equally spaced 

observations Xt. t = I, 2, ..... n. In a farge scale macroeconometric modeJ, the main 

cludIenge is to project accurately values fur the eruIogeoous variables in the system given 

assumptioos about how the exogenous-variables "",'liloIly to behave in the future. Large 

scale macroeconometrio models utilize • zeIativeIy strong asswnprion about replicating the 

ftJrute from ed<quete knowledge of the past. This assumption of stru<tocal and parametric 

constancy is Ii:Jre if the processes generatinS the observed tinta evolve in • constaot and 

stable manner. Forecasting accuracy, bowever, i •• function of future, post-sample events 

whi<h may chaage on =nt of unfurseen circumstances, 

~ 

The main advantage of a formal forecasting method is not necessarily tbe prediction made 

but rather the process involved in arriving at the prediction and in the way they are 

interpreted and utilised The a<:<Un!cy of forecasting is therefore dependent on the 

judgment of the modelbuilder who may be required, hosed on hislher under!llending of 

future events, to modifY tbe forec>.st values within tolerable bends. The pertinent issue 

now hccomes how different are the mcdel furecasts fro", the expectations of experts end 

bow nmeh adjustment nends to be made to the model. 
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In a stlIIldlItd set up, the best fureoast of the disturbance in an <qUadon is its mean value of 

zero. HOwever, prneticaI forecasts are not purely model based (""'" projecti<>n), but are 

subject to non-zero residual arliusnnents called "oonstant adjustments" or "add-filctolll" (see 

Wallis (1989»). These adjustments are based on (i) the recent patterns of the residu:W;. (n) 

available current intintmadon not yet incorporated in the model, (ill) data revisions, end (iv) 

informatinn about likely future dev<lopmenlS not already inooqlorated in !he model; fur 

""""'Pie, if labour contracts are tine fur renegotiation, an adjustment may be _ in the 

wage wage equ>lion. Such adjustments are typically made in lieu of • respecili<:atiOD and 

reestimation of the model's equations. which are often impractical at that stage of the 

fum:asting process. Residual edjustments an: also used to ':fix" ,solutions to meet a requhcd 

data eol1Slt1lint; an example of this is when an add-filctor is used to ensure that a forecast 

matches the vallie of an endogenous variable which is known before the forecast occurs. 

MjUStments are not necessarily limited to the endogenous VlIriabIe of interest; • """,zero 

residual may also be illCOlj>Onlted in an equation of annther endegenous variable which is 

related '? the eedogenous variable ofinterest. This mechanism can also be use to explore new 
_os or structural Change that the model cannot _ftJr. It is _ in eacll case 

·to """" the implicit _00 that is being sppUed to the model; it aids und<rstanding, ensures 

replieability and points to structural changes that may need to be inootpotaled later. 

The mac.-oeconometric model building environment should nor provide the only guide to 

theli:Jrure path of the economy. lndand it may oft .. be helpful to combine this approach 

with. serie, of nther melheds wbich can be weighted depending on the preferences of the 

furecaster (see Granger and Ramanadeun (1984) end Holden and Pee! (1986». Although 

the Trends, Analysis end Projection exereise of the Central Bank ofTrinidad and Tobago 

generated both econometric and judgmental forecasts., there was no explicit process of 

weighting the impnrtance of the methods hosed on the preteren".. ofpoHcy-makm. 

In _c models when all the diagnostic ebecks have been can:ied out on the 

-eI, the resean:her may coedu<:t experiments to further test the validity of the model and/or 



to predict the unobservOO or future values of the endogenous variables". This i. usually done 

Ihrough the pl'O«SS of simulation. In the framework of eqtWion (I) above, simulation involves 

the detmnination of the tim. path of the elements of the y vect<lr given x and W'. An initial 

forecast, called the base forecast, is prepared and then another forecast, called • policy 

simulation. i, recalculated after altering one or more of the exogenous variables. A comparison 

of the base and policy _ shows how, eooditional on the estimated model. the 

economy would be alIlictod by the pollcy change. The rationale fnr the use of statisti<:s based 

on simulation is that eqtWion by equation evaluation does not ~ the fuR richness of the 

simultaneous system and that, if the model is truly a representation of the process genmting 

the data. then it should produce 0Iltjlut that closely resembles the obsetved dala. Tmuitivdy, 

too, it would seem very plausible that • model porporiing to ~ futuro values should at 

least be able to SIIIisfil<torily explain the past (see Watson (1987). The issue of validation 

foUows no ",hard and fast rules" and more often tban not, modelbuilders are forced to 

trsde oft' alternative criteria in different ways depending on the porpose of tbe model and 

the nature of the variables concerned. 

This process of simulation is not as straightforward as it may appear since depending on 

the nature and size of the system eonvergence may be a $low process. Moreover. there is 

no correlation between goodoess of fit of the individual equation, and good sitnulation 

and furecast perlbrmance [see Klein and Young (1980) and Kmentaand Ramsey (1981)] 

Thus. emphasis on single equation simu1ation criteria may be misplaced, One global 

measure of. model', explanatory power is that provided in Smith (1917). 

Ex-post simulation i. conducted when the main inter.st is to test the vsfidity of the model. The 

model i. sIatuh\ted through the estintstion period and a comparison between the original data 

series and the simulated series of _ andogenous variable can be made. Forecasting involves 

the simulation of the model beyond the estinultion period. Two fonns are often identified: ""_ 

post and ""-ante f~ In ex-post foc<casting the sintu'alion begins at the and of the 

estimation ·period and extends to the present Ex-ante furecasdug. however, ref"", to the 
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solution of the model from the current period into the future. Quan1itative.......,.... whfch 

help to gauge the tracldug performance of ex-post simulation and "".post forecasting ine!udo 

measures such as the root mean square error, the mean simulationlforecast error. the mean 

absolute sintulaIionifurecast error and Theirs inequality coefficient and variance duccmposition. 

Measures of ex~ante furecast performance are mote complex. as they require a process of 

stochastic or Monte Carlo simulation. Other mee.sures used in evaluating models cl!eek fur (i) 

the number of turning points the simulation/forecast misand and fuiled to predict as well .. the 

number ofuoder or over-predictions; (Ii) the response ofa given endogenous variable (wget) 

to a change in an exogenous policy variable (mstrument). Ideally, the response should coofonn 

to the theory and mnpirical obSClV8lions ( .... WaRis (1989)~, (Iii) the sensitivity of the models 

to fioctnrs suob as the initial period in which the sintulaIion begsn and minor pertw:bations in the 

coefficients. These changes should have minor effe<:Is on the _on or furecasting results. 

What cavealS should accomp1lll)! policy prescription or furecasting? F ..... the estimated model 

is based on the avsfiable historical dala. These are generated as preducts of the eoonomin 

structure and can only be usod for pnficy annlysis on the assumption that structure does not 

change. For """"'PIe. the UNDP model of the Jamaican economy uses data from 1914 to 

1989 while the Hilaire et al. model of the Trinidad & Tobago "",nomy was estimated on dats 

from 1966 to 1986. Since the structure of these eoonomies has undetgone sueb radinal 

cllanges in the very recent past policy prescriptions based on these furecasts need to be 

iutetp!eted with great care as the analytinal ,..mil .... of both the equations comprising the 

models and the estimated coefficients are no longer obvious. Second. tbrecasts have to be 

based on tbe estimated coefficients. Policy furecasts will therefure contain margins of error just 

as the estimated coefficients do. Further, even if the estimated model is adequate and tIj!> 

coefIicien!s ore precise, forecasts can still be wroog since they incorporate forecasts of the 

exogenous variables in the model. and because of cbenged "external" conditions that could not 

have bean predicted or due to a change in polley that has affected model paramet= (see 

Leon (1989». 



1.6 A Scbematic ~ of!he Stepo in Model Building 

W. have dis<::ussed model building as if there is no interrelationship between stoges I - 5 

(FIgUre 1. 1). There has, hO\V!Mll', been _ di,_dion with this scheme since !he 

1970.. II is ludicrous '" assume thai there is no feedback ftom !he ~ testing cf 

economic _ '" !he ConnuJatiOll cf economic theories (i.e. from boJ< 6 to boJ< I~ 

Econotnetrician do not simply take !he theories they .... given and tcst them, learning IlIlthi.,g 

ftom !he testing process. S'uniIariy,!he data collecting agencils do not gather _ ...... data is 

avalIabIe and !he econometricians use _ data is given '" Iheot In addition, it bas been 

.J8&"S"'d thai in testing hypotheses one assumes thai the specillcarion adopted in boJ< 2 is 

corr«:t in thai t .... are ooly made 00 the original ecooomic model. The moddIing _ 

~ fi>1Iows an up-down, dow!I-up schema with _ ftom the diagecstic cbe<ks to 

the original model specillcarion and to the _ of!he ecooometric model. These new 

dewlopmeots suggested are shown figuratively in FJ8tli<: 1.2. 

(Figures LI and 1.2 about herel 

2 A Review cfCarihhesn MlI<ro Models 

There are few fOrmal· macroeconomic models fro pelicy use or peliCY e¥3luadon in the 

Can"bbean, perhaps because the 110600 cf economic ~ is relatively new to the area. 

Systems can be divided in"> three categories: planning medeIs, estimated statistical models and 

jedgemeolal models Planning models are based on input~ut relalionsbip~ using linear 

~ techniques to establish rea,ibl. long-term paths fro !he economy. The sole 

Caribbean ewnpIe of • model of this type is '" be fi>ond at the Government of Iamaica'. 

National Planning Agency". Judgemamai forecasts, as the name impti~ suggest thai the 

fore<:aSts are based on forttaSter's judgement. These types of medel, hove been used by the 

!MF and !he Central Bank ofBarllados (see Worrell and Holder (1984». Our main concern is 

the thifd cJass cf economic models, thai is, statistical econometric models". We do not assess 

the models under review according to all the design criteria discussed in Section I; rather, the 

emphasis is on the sedor compcsi6oo, size and scope of each stUdy, peints of similarities and 

dift'erences with other models of the same economy, theit main lindings and the way in whicb 
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.each model 'hangs together as a wbole'. A critical e¥3luadon of these models as well as 

~ fur improvement are provided. 

2.1 MlI<roecooometric Models fur Iamaica 

As Table 1 indicates, !he earliest effurts on macroeconomic mode! building in Jamaica used 

OLS or 2SLS as the estimating mediad. The frequenoy of the data was annual and the _ 

wae essenIiaIly Keynesian; they incorporated the consumption function and attempted to 

_. income multipfi .... neglecting tIlO!IeIlI!y effi:cts. These models however recognised 

the impo......,. of internat1onaIlIows to the Caribbean and the authors spetO time examining 

the prominence ofttade flows through imports and exports functions. Later models by Wom:Il 

and Holder (1979, \!l84) considered not only. prominent _Ie goods sector but also the 

non-_I~ banking and government seaors. None of these models has yet been used for 

fore<:asIing by peticyrnairers. 

[fable 1 about here - Macromedels and their _os] 

2.2 MlI<roeconometrio Medelsin Trinidad aedTobsgo 

The model> for Trinidad & Tobsgo were developed along similar hoes aed are comparable in 

scope to those: done on Jamaica. There was some discussion on the monetary sector and the 

supply-side of the """nomy, aspects lacking in the earlier models. As a result of theit highly 

aggregative nature, these early modcls on Trinidad and Tobago were however smaller in size 

than theit Jamai= counterparts The 1_ model, of St Cyr aed Charles (1992) and 

especinlly Hilaire, Niabon, and Henry (1990) are particularly imponant as they generated ex

post simulation and forecasting results. The Jarnaica.n models never reached this stage of 

development. Also important to Caribbean macro-modelling is the fact that the first and only 

attempt at estimaIing a quarterly model has been on Trinidad and Tobago although, as Boamah 

(l~O) correctly observed,. "even if one were to overlook the use of an inappropriate estimating 

teclmique (OLS), most of the results reported are themselves unaccoptable ftom the view point 

of conventional means of statistical inference". Also. no attempt was made to consider the 

possible seasonal. variation in the data. 



2.3 Maaoeconomotrio Models for Barbados 

Of the three countries. modelling started last in Barbados. As. resulT. the _ 

oonstruotion of the early _ models _ fhlrly soond. Barlladian model builders seemed • 

to have learnt 110m the weaknesses inIumtt in the models of Trinidad and Tobago and 

Jamaica As a means of givmg their previous judgemental approach • ~ basis, 

Barbadian model builders have sought to ""_ eoonomenio, acrounIing and judgemental 

framewooo.. thereby advancing model building in the region. 1'bere models have been used, 

willl limited success. to provide mWium term forecasts and ex-post simulations (ree Gelawish 

and Worrell (1983) and Cudgwell, Haynes, Walker and Worrell (1993». 

2.4 Evaluation and Critique ofCanbbean Maaomodels 

The ~c models reviewed above coUectively exhibit a great deal of _ in 

both the theoretical structure and meIhods of estimation. Our purpose in this section is to 

present a genetal evaluation of the model, Iiom the perspective of 

(a) theoretical underpinoings; and 

(b) economenic considerations. 

Some model specific issues are also addressed. 

2.4.1 Theoretical Uoderpi!udngs 

The discussion above highlights the 'incomplereness' ofCaribbean.maeroeoonomic theory. As 

Worrell and Holder (1984) writes. nearly "aU these models w.re abandonned by their autho" 

before they had captUl'ed sufficient interest to suggest adoption by p"ueymakecs aruilor their 

cntlcs ... , the moocls in genera! did not yield sufficient insight into policy issues of most vital 

interest to deci~on·makers: eachange rates. fiscal polioy, interest rutes. central bank reseMl 

requirements and exchange controls". Indeed, these model~ especially the early models (p .... 

198Qs) were _y of the neo-Keynesian genre, with their _hoses on the demand sIDe of 

the ecooomy. and little or no dif.cussion of the supply side of the macroeconomic structure. 

The problems feeing develo"iI!g countries Iilre the Cadbbean stem mainly Iiom bottlenecks in 

production due to limited. quantities of certain fitctors, such as human and physical capital. and 
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rdaIi:ve!y ineiliciettt prodm:tioo techniques (Boamab (l98S). This problem, however, is !lOt as 

great as in the 1960s and 1970, as ~ canbbean models have not totally ac<:eptad the 

appIicabiIjty of the Keynesian theorelical framework. SL C}T (1991) has xecontIy advanced 

wodcing hypotheses OIl some recurring themes centtaI to Caribbean economies. au. view is 

that where theoIy models an: tenl1Ilive, statistic.al techniques sItooId be used to distinguish 

between exogenous and endogenous variables, to determine whelher the model should be 

estimated in levels Of di/ferenees, and whether the <quadoos should be static or dynamic. 

2.4.2 Econometric Considerations 

We fowS 011 two related issues: the data base and the estimadon technique. Tho Caribbean 

studies mentioned above W1:te l)Jlic.a1Iy estimated with g - 9 O_OOlI and occasionally 15 -

20 obselValio... Due to the paucitY of the data, researchers aiso omitted several irnpomInt 

relations. partialIarIy functions related to the Iabotu' and finanelsl nwkets (Worrell (1973). 

Boamab (1980». In many oases, the data employed did not oomespoad precisely to the 

theorelical specifioaljons, and some of the lrey series were at best imperfect, subject to both 

raodom and l!\'>tematic measurement error. 

All the above suggest that the results need carefu1 interpretation, and could have giv<n • 

distotted picture of the economic structure being estimated. As stated earlier, economists tend 

not to genernte their own data and may be ignorant of the sources and oonsequences of most 

of its em>tl!. Indeed, the lack of discussion on the hi...,. transmitted to the estimar<s by the 

Inadequate data suggest this is the case. Data seems '0 have been entered tmeriticaIIy intO the 

computer. canbbean model bul.lding dtom would profit immensely if our tudned economists 

(~) _more_ in compiling data; we sItooId be more concerned with 

amelior.1ling our data sysl<m$ than in estimating what are usually earlier simpiJs1jc equations 

~_poordata. 

The small data sets also limit us in another area of 'best practice' econometrics. There is some 

dispute xboot the """'" weight one ought to attribute to prior Imowiedge and to data evidenee; 



bowever, there is wide """"""'" that one should let !he data tell pan of tho stoIy, especially 

with regan! to tho dynamics of tho model, as maoroeoonomic theo<y is often silent in this 

respect (Mallnvaud (1981». J:n.<lepth data analysis may provide insigbts on causal links and 

lag patterns; such an approach would undoubt«Ily enrich oor speciIkations. He...".... tho 

above macro SIU<Iies wooId suggest that Canobean econometricians pay scant attention to tho 

dynamic Jlro!l"1ies of their models. This may have bean necessary to avoid !he liimiliar d_ 

offreedom and 'loss ofpower' problems due to limit<d data when lagged variables are included 

in tho regressions. 

Data mining is tho term given to tho process of determining a moder. specificalion after 

confu:>n1ing it with tho data. As Roclc (1984) '""""""'" "due to tho lack of. strong """"'" 

tbooty, model tbrmuIalion in tile Can1>bean seems to follGW this itmtive process: we poSllllate 

• (usually parsimonious) representation of our prior beIie& and conIl<lnt this with !he data. 

Often this preIirniruuy ~ proves I'",atj""",'>1)' and tho model is revised.". Such 

specification __ may converge to !he neighbourhood of tho 'truth' especially when 

infutmed by established theory; however, one inherently risks estimating until at "' ... 

(ariJitraIy) level of signilican<:e one disco .... a 'signilicaof relationship from !he sample data. 

As 1ohnston (1984) suggests, this signilieance may simply be • specious contrivance. In 

addition, such an (rtemtive) approacb, strictJy speaking, may well invalidau: _ of tho 

assumptions underlying the approach to tradillonal inrerence (Le:amer (19'78». Leamer 

proposes several appealing - essentieIIy Bayesian - ways whm:by tho resean:her can 

appropriately discount !he final n::Allts of such speciftcation searcltes. We do not discuss these 

!!ere. In SuntmarY. one ought to tlIke careful account of tbe data mining process since such 

procedures impJy that !he reported -.Jard errorS _ tile uncertainty associsted with 

!he estimated coefficients - the rose may not be as real as it looksl 

Wrtb respect to the estimating method, OLS is often used as the pmgmatic choice. 

Asymptotically, OLS often gives inferior esIionrtes (biased and inconsistent) relative to othor 

limit<d ioIIlnnatioo approaches Iilre 2SLS in sitmiltanoous equation models. The exception to 
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!he caso being block recucivo sy>tems. Previous model boiIders recognised this poha but IlWed 

to provide more <liscussion on why this outcome prevoiled The point is that analytical reseaooh 

on the smell sample properties of the consist .... (simultaneous equations) estimators. such as 

2SLS and UML, indicetes that these _ may possess undesirable finite sample 

properties; fur esampIe, the 2SLS estimators, under several commonly enco!l!1tef<:d conditinns, 

possess • distribution that has no finite order moments. In addition, ceI1llin consist<nt 

estimatorS can have serious finite sample biases and may be outperfurmed by OLS on a mean 

square emlf erhadoo (Zellner (1979». Nevertheless, these results do not !ll:CtSSarily imply that 

OLS is a good choice. 11w:e are many situations often encountered in empirical work that 

cIWlenge tho empirical suhabiIity of the OLS estimator. Some of these are: (I) omitted 

variables; (2) use of WlObservabie variables, for exampl<, expecta!ions; (3) tnellSUfeIlleII error 

in the dasa; (4) stochastic nUsspecification; and (5) dynamic mis.'P"""icarion (see Hendry 

(1980». Some reseaooh has emeQled on iden!iljiing and dcaIing with many of these teclmicel 

problems (Godfrey (1989» and analyslng the properties of_in finite samples (Phillips 

(19'71). An analysis of these problems are indispensable to a corn:<:< inlerpretation of our 

empirical results! ... Watson (1987). 

The more recent SIU<Iies" above ,how little evidem:e that many of these COIlSideratio~ ""'" 

entertained. Further, "casu.a!" modelling which ignores the above situaIions may ..." appear 

sound by !he usual regression ~ (OW, R". 't'- and F- ratios). However, to acoept 

OLS results on !he basts of these statisIH:s alone, and without deeper soul-searching, is a 

process fraught with danger. Gnmger and Newbold (1974) have clearly s/IQwn that when 

variables are run in levels, inrerenee based on these above mentioned SuntmarY sratis!'" may be 

misleading. In I3cI, in strict terms, tho 'F and 't' sta!istks are _ invalid fur inrerenee 

under _ of the abo_mentiooed conditions. Since the.acoeptance of-tha OLS results are 

oonditionaI On these st.atisties, !he assumptions nndedying their validity become important. 

Godfrey (1989) has outlined _ diagnostic tests (for example, exogeoeity, paromater 

constancy, autocorrelalion) to cheek !he nndedying assumptions of !he least squares 

rogressiOlL The objeaive is to design models that are 1heo1Y-CO_ approximations to !he 



_ gwuaJiug the data, and wbiclt mimick eIemems both of the past, pn:ocnt and fu!ure 

and.." the """"""'" sysI1m 1hI!l ~ the observed data. 

Another e> Olliftllrttrie pwbkm which is not pc:ooIiar to Caribbean studies is the issue otnoo-
stationariIy. C __ tbeoIy .... been deYeloped upon the assumpIion that 

the underlying _ processes are -...y . 1iDwever • .-"""""""" _ do not _ 

_ aver time neilher in mean oor variance, implying that _ 5IaIis!icaI inJeralcc in 

gmeraI is 001 valid. Recent deYdopmmts in _io theo!y have _ that if a sot of 

non-swionary variables is coimegr-' 1hI!l is • _ combination of these variables is 

stttiooaIy. valid...- and inf......, is possible. This stttiooaIy _ combination can be 

........ eeI as a Joog-run equilibrium roIatioDsbip. 'lbus, this """"""'" -""dnInsy" 

(Engle and Gtang.r(l99I» <:an beIp.......min!be existence of!be theoretical specificmon 

In addition to'!be gmeraI points mised above, ~ are p!1OOIical shortC<lIlling1 .... sbouId be 

cousideieel in fomIuIajing models. For ~ in Hilaire .. aI (1990) """'~ incomo, 

and impods ..., estiJzed using cum:m pr;ce., 1JOlWitb""""'ing !be filet that !be p<riod ....... 

__ ofmoderatc to _ no inlIatioa (!be 6ft.) 10 __ wbea in8aIion was .. higb as 22'Ao 

(!be 7Us). In additioII, some estiJzed equaIioIIs did not.-..:ogniso underlying idmtities. For 

~ Hilaire .. at CSlima!ethetlmction 

NDAT = -11S91-I.006BUD +U08NDAT{-I) 
(X..zr) (x.zn (X...tr) 

(3) 

[msert t_cs here· edit~ equation] 

where NDAT ~ N .. Domestic Assets of!be Centt1!l Bank and BUD - Government's Budget 

Surplus". The constant lemt (wbiclt should not have been used al all) is not significant w!JiIe 

!be coefficients of BUD and NDA~.I)"" not significonlly dilferezJI liom ·1 and I 

~. their correct _ derived liom the iden!iIY NDAT - NDAT(-I)· BUD. 
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Depeeding on the objectives of!be modd and !be requisiIe lwei of ~ a _ 

can be made regarding the desir.ibIe mix ofbel!aviour.il equaIioIIs and idm!itics. Some_ 
pre&r using identities ro estiJzed equaIioIIs whenIver!be furmer are possible. For """""""' 
whereas tax _ fimctioos are geocnoIly estimated..: 

TatRevemte = a+ fJTaxBase (4) 

theidaui;y Tca&wmue = Average Tad/me * TcaBa.se could be a pretert.d altematlve; 

the average tax rate could be deeluced from the data. 

If!be modd is to be used for policy making _ the use of !be ideotity instead of the 

equation 4 provides a wry poweri\lI policy _ !be ........ tax lll/e, The fixed ...... 

fur P clearly does not provide fur this jiossibility. 

It is parIicuIar\y ~ 1hI!l fi_ ac<XlUIl1ing idemiIies of !be economic: ¥tan be 

incoIpontted inro the models. A IiIilure to do this maIres it wx:lear __ nil Iiobsca 
"'" lIIIisfied. In addition. assumpIinos implied by _ <101lSbaiuts IIIlSt be ~ reoogoised. 

For~ __ claim no .. ,,,mptionofmooey_ equilibriumwben the_does 

not mSling1rish betwoen mooey demand and mooey supply and !be ..... mooey series. is used 

to modd both demand and supply functions. _. wbere data series. not availoble in" 

published """""'" are compiled fur the modd building "-""'CCise, !be procedures used should be 

clearly stated. Net only is replicability W:iIitaled, but the acall>C)I and interpretation of !be 

resuIt$ will depend on the validity of the coustructed data. 

SiIwlaIion ~ must also be intetpreted with great C3Ie. In Hilaire .. aI (1990). wben the 

modd was simulated to determine the effects of a fall in oil prices, the model predicted that 

clome.tic prices woold rise. The corollary ro this, of course, is that • rise in oil prices woold 

result in a slow clown of domestic inflation, a result which, in addition to being 00IlllIer 



intuitMo, is COllI1lIly to all the existing~, This I'lSllI alone, in retrospect. should have 

__ to _furtherinquiJ:y on the ad<qUSll)"ofthemodei specilicaIioo. 

F'mally, the limited attempts at fo""""'"'s have not _ very~, In Hilaire et aI 

(1990), the modeI_ used to geneIllIe fo~ for 1987 and 1988, The actual per1>!Iltage 

"""IS are quite Imge, especiaJly for the second )'W" of the forecast (1988), For example, in 

1988, the fo_ errors were 47';" for the money supply. 26% for the ""'8" _ and 10% for 

GI)p, The differmces betwem the actual and fO!OCaSted growth tlI!es m <qually IaJge: an 

actual growth_in the money supplyof7,9% is forecasted as 33,m. a contraction of2,940/0 

in Gross Domestic Produdion is forecast .. a 1.8";" growth while • 16.6 % increase in the 

Budget Balance is forecast .. a 6,4% in=aso, FOI' C<l!lIpOrison. the UNDP model of the 

Jamaican eco~ forecasIs for the growth IlIIes of constant price GDP for the years 1990 to 

1991 (the two years adjacent to the bistorical data used to tit the model) show si~ 
differmcesbetwemactualandforecastgrowthrntes:a5,4%actualgrowth __ _ 

812,5% in 1990 and a 0,5% growth_in 1991 __ 812,6%, 

The above indicates thai the limited fo",,,,,ling experience ofbo!h these _leave a lot In 

be desired. This questions the practieal validity of~ model. in the CariIlbean 

_ and whether other kinds of_ may not too ... appropriJIIe. One possible_ 

, is the "lIl:CO\lIlting",lype mod"'" such as the one proposed by Bruce (1987) for th'l!lore data 

deficient countries of the Quibbean and which bears a striking resembIanee. at least in spirit. to 

the Revised Minimum StandanI Model of the World Bank (T1lIlS and Waelbroeck (1982), 

c:hapIec 2). Another a1tem21ive is to look in the direction of the more elaborate Compu!!ble 

a.....! Equilibrium (C,G.E.) _ wbi<:b, althooglt not requiting a 1q1by time series, 

presupposes the e>dsrente ofa recent Social Accounting Matrix which. 81 the moment, <o<ists in 

00 English ~ Caribbean 00Wttty, 

In summing up the model building experience to date in the Caribbean, it is not tmfair to 

stste thai all models were largely buill by academics who spent little or no time designing 
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the corr«:< en_t for fure<:aslinS The emphasis in most of the modelling attomp!S 

was on designing "estimable" systems for testing various bypatheses rntber than on 

designing systems which offered poliey analysts tho ability to combine simulation and 

forecast results with their own expert knowledge. in a day-to-day working environment, 

Indeed, by the beginning of the 199Os, the large scale model, attempts which hsd 

experienced considerable populerity in the 1980s fell into disuse. Numerous reasons can 

be cited for this demise, the most important of which ineIode: (al tho leek of continuity in 

the model building cycle. (b) the inability of modeIbuiIders to eotnlllllllicate elfectively 

their results In policy makers, and (o) tho rise of tho geoeraI-to-spocific methodology 

which emphasised a return to the single equation tradition, with a greater emphaois on 

testing rntber than on strucIUraI detail, The C_ Bank of Barbados. fur io:stance, 

shifted to this methodology in the latter balf of the 1980s but was wmbIe to elfoetively 

combine it with its overall poliey and foroeesting stanoe". The detailed attempts 81 

fol'OCllSting ba.ed on .... rooeooometrlc modelling slowed in most of the MDC Centntl 

a.Uoc.. aggravated, in pan, by an exodus of econometric specialists" , 

, I 

Tho question whiq> needs to be resolved in light of tho experien<os with modJt building is 
, ' 

how should the process. of constructing cost effoetive models for foreonsiing and policy 

analysis proeoed in the various Caribbean Central Banks. We envisage two alteroativos: 

• a ptotOlype model taking into account the ~ features of Caribbean type economies 

but ftnsible eooug\l, say, to account for VIIl'Ying uil prices in Trinidad and Tobago and 

varying banana prices in the Wmward lsIanda The model, onee adsptod to the 

ci .. nm_ of. particular eommy. will become • model of that eommy alone, This is 

_in spirit to the model ofWotrall andHoIdeT (19S7) but may not at all resemble that 

partieular protnlype, 

• a single model of the regioo which will take inln aecount indMdoal differmces along the 

linesof "PooIingDala' methods _to theIMFlype_ofHaqueeta1. (1990) and 

Leon and SIlII>leI (1994), 



The lirst aII<mativo takes into acoount the similariUes as wclI as the very real ditfereaces dIat 

eocin! among the various countries rnaIcing" up the l!ngIish speaking Caribbean. The """"'" 

alternative !ISSUlllc$ dIat the similariUes are muoh more ootewotthy tlw! the diJThrencos. an 

assumption dIat was roundly reject<d by Watson (1993) in • study involving the OECS 

countries which, on a priori grounds, would be the most homogenous grouping in the region. 

3 Elements of a Successful ForecastiJ'lg Strategy 

In !his section we atgue dIat a successful furecasting strategy must be based on a structured 

forecasting environment. The main elements of dIat strategy include a structured approach to 

modelling. a systema!ic fureoasting _ """""- and suppott aoross departmenlS and 

affiIiated inst:hotions, and the lbstering of • communiIy spirit through a process of 

dissemination. 

As an iIll1Strlllion of the nnded)ing basis fur the guidelines, COtISider. the apparendy simple 

queotion "should an """""'" lbre;gn currerlCy deposit be hedged against the risk of currerlCy 

depreciaIion'l" Stated in presciprive funn, tho", quesIions invariably relate to • populaQon of 

inImot. The rwNo initial question becomes "What will be the ~ .... doring the 

fllrthcorning period of iruerestT', whicll in tum asks ''What are the fil<:tors determining the 

future exchange me?" By casual obset'Ylllion or logical deduetinn we i1YPothesise a eonjecturi, 

that tho~ .... is • timction ofa set ofvariables: What type offimctioo? What set of 

vari_ We require • body oflmowledge and an arti_n of a tt>nsrnission mechanism to 

guide our specification of the function, and adequate data and statisticallIIIIlysis to confront the 

conjecture. 

3.1 TheForecaslingPmcess 

In "'0 ideal environment, the modelling process bas welI_ objectives, there is a body 

of theory to goid. the eoooometrician in !btmuI.atins models and ~ mappings flom 
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theoreIicaIlatent ""_ to observational equivaIfoces. the data eocin! fur a sufficient lollS 

period and with uppropriale periodicity fur the policy questions of int...... appropriate 

_on methods are known and used, adequate diagnostic t .... are conducted. inlinnce 

fullows sound statistical pro<edure and the model is int«preOIble relative to the quesIions of 

__ But there are technical and institutional constraints that ensure that the ideal 

conditions do not materialise, thereby produciog questionable result" By identiJj>ing critical 

junctures in the process we can note the points at which errors <an be introduced into the 

modelling _ we can thetfore seek to recIuee tho .. onors by judicious choices whore 

possible, The relCM!J1t asp .... of an uppropriate modelling approach have been _ in 

_ L We can _ by otaIing that all models should satisIY _ desirable 

conditions: be theoty ~ be data coberent; must reflect policy sensitiviIies. realities and 

consttaints; be capable of accurate historical simulation; and be avaiishle for replicalion of 

-uts. J1 is _re cleat that our needs must include • _ that can !iciIitate, usiDg 

principles of good model design, intfividnal and companlive analyses of econorelc processes. 

The furec:asIicg process 1DlSt gene<ale intmerelcn of the _ constitutents. W. will 

assume without further eIabonllion that the objectives of the model have been cleady stated 

and there is a stated commitment to the process by the c-al Banks and other reicMmt 

irIaIitutions. Tbiscom_ has to incorporate deveIopmeot, appIic:alionaod _ time 

fur the model. Mote impoJtanlly, there ought to be a mechanism that integrates the activity 

maps. """""'" besea and comparalive adVllll!llgeS of various departments of the institution in 

the deveIopmeot, II!ld usage of the model. The model building exercise should not be 'Iiewed as 

the -sc progtamrne ofa sub-group ofintfividuals. The fureeastlog P"""'"" must geoerate • 

..... of helongiog among participants; it must <on;' the same lofty ideals and gene<ale the 

same cooponllive spirit as exists across all departments in the Cenual Bank whoa the Annual 

RI!port (aay) is being oompiIed - infunnation fiows flom all departments in • timely manner, 

tone and judgement is exeroised by _~ and the text ill edintd fur a<:<:UI&C)', SI}'Ie and 

impact. There must be cognisance of the skills base and current -sc prnfiIes of computer 



programmers and analysts. investment officetS and bank supeIVisors and bow tho .. skills map 

into actvities that.can contribute to and _!be ovetaIJ eIliciency of!be modeIIing_ 

The CentI1II Banks should strive to bWJd quanerIy fu~ mod.!. with • two to three 

quaner short horizon and • six to eight qual1er long horizon, both of whidt should be updated 

as _ Dows in, hi-monthly for !be short and quanedy fur !be long horizon _ 

Foxecasts should be released periodically and • __ for updaIes iMi!U!ed. Regular 

updates enhances !be aorunu:y of !be JinaI f"""""" evaluation. ensures !be mrorpomtion of 

revised data and unanticipatod events, pnwides continuity to !be modelling and foreeasting 

exercise and utilises available information In an optimal manner. It is more important to 

incorporate infutmation to retin~ a rorecast than to do a post mortem of a three momh old 

furecast and seek blame. Ho_, care ougbt to be esercised in easoring that every "new bit 

ofinfutmation" does not cnange!be_ 

Given !be stated goals and tolernnce levels for !be furecasts, a mortitoring process ougbt to be 

established and maintained fur oomrol_ This signalling device is not only infunnaIiye 

as a tlatking _ fur !be model but may also """" !be purpose of mortitoring !be effiocts of 

policy cbang .. or !be impact of external impocts. A clear US1ing of_ inpnt assumptioIls 

and their ~ basis (data, judgemental, or anecdotal) is of vital importan<:e in 

evaluating whether forecast ertoB are due to filctors. outside of the control of the forecasters, 

and helps to develop and maintain the credibility ofthe furecast~ 

Forecasts should be presemed in a simple IIlIlIUler with a decided takeaway, must be technically 

comet and und..-.dable to policy mai«:rs. They simuld indicate alternative scenarios or a 

probability weighted forecast with reIevan. inte:val ranges. Graphical imerii!.ces ought to be 

developed to fiIoiIimte presentation, sc:enario demonst!lltion, and model linkages. To 

encourage excllange and adequate dissemination, it maybe fiecessaJY to have a common 

soUware acaIIahIe at all institutions. Management Infonnation Systems departments should be 

involved in the development offoreign language interfaces and front end menus. 
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Sinee !be data colleclion and pubticaticn Ia;is inevitably mean that at any poim in time !be 

model is not being solved with cum:nt data, • mecimnimt fur constIUding imputed data up to 

the cum:nt pedod (to be subsequeedy revised) and !be im:orporation of _ 

"coQjunctural" analysis into furecasts cannot be unde<sWed". Where.na1 fu __ 

deemed necessary, it is essmtial that iIS$UIl1p!ions on gIOOal or exttaregional iIS$UIl1p!ions be 

common to each individnal oountry models. Again !be principle of community involvement 

and cooperative partieipation can be extended to embrace all !be ~ Centtal Banks and 

RPMS as •• na1 institutioo with stated goals. 

3.2 An Integrated Information Architecture 

This infrastructure should include the appropriate hardware and communication systems t.o 

support !be foreoasting drive. Collaboration requires !be dissemination of data, an 

institutions skills database, techniques and models among !be pmicipating institutions. 

This would have the obvious benefit of minimising duplication of effort. generate skills 

eonancement by sharing and ensure greater uniformity of development across !be Ceotral 

Banks. Exchange visits among staff of moos departments of !be Centcal Banks should 

be reguIarised, and RPMS meetings, mid.year and lUIIlltal, sbould b. used to simre results, 

analyses: and approaches to various problems. In a supplementary rote. the RPMS centre 

in Trinidad and Tobago can serve as a clearing bou~ disseminaring data and providing: a 

hub fur comparative research projects. A minimal requirement for integrating the RPMS 

with the Centcal Banks would be • netWOrk topology that allowed access to tile moos 

Centta1 Banks. Even atms stage of network development is not contemplated now~ given 

different stages of networking topologies and CUMnt hardware at the VlUious Central 

BanIc!. at the =y least, a common tfal1Slbr protocol should be established with individnal 

routines to interface with software at various institutions.. This has the attraction of being 

10w<OSt and allows the growth ofinstitnalonal intetaction befure full blown netWorking. 



A we!klevdoped database system must be flexible enough '0 allow the mode!buiJder to 

manipulate. the data ite:m.s in the most convenient fonn. Such a system shoufd COIttain 

1iIciliti .. for: 

• Performing extensive data. exchange on electronic media 

• Creating data entry forms with boil. in verificmion checks 

• Sorting. matching and merging record. 

• MatUpulating data of various periodiciti .. 

• Producing reports witll text, tables and high """,Iution graphics in 2D and 3D. 

This database system should also allow fur easy ,ntetfacing with specialized model 

boilding' paclcages; in tum. the chosen statistical paclcages should contain 1iIcilities for 

addressing external h'braries and have an .. built programming language to allow coding of 

new deve!opmertts is estimation and testing. 

In addition. efforts to improve the actual data should. he imensilied: publlestion lags need 

to he shortened, the overall scope widened, and the periodicity of the data increased. The 

problem of the inad_ of the statistical data base in Trinidad & Tubage in relation to 

ecooomettic modelling was addressed more tnan • decade ago by Watson (1984), and the 

issues raised then were valid for all English speaking Can1>hean eountries. Today, the 

.~ gap" baswidened. 

In the Caribbean. the prnctice of generating these data is a ihlrly well established one aIIlIDugh 

things are tar fumt perfect. Some immediate sbortce!ni!lgs, valid fur most (and pedlaps all) 

eountrios are the following: 

data in most categories are available at best on an annual basis. This limits the fu=astiog 

""""'"" to anneal models; adjustments that take place from quarter.o quarter, fur instance, 

atnnOt be anticipated in order to allow fur oorRCtive measures 

63 

• there is tittle or no useful disaggregation in certain key areas like the componems of 

_demand 

• constant price infOrmation and the corresponding price- det1ators fur the trade sector. fur 

example, import demand and expons of tradeabIes, are very limited. 

• most of the data are publlslled with an appreciable lag In 1992, fur example.. the modelling 

team may he working with data fur which a complete set is available only up 10 1989. But 

in 1992, polley makers are imerested in furecasts for 1993 and heyoruI. and !lOt for 1990 to 

1992, which is clumsy given the state of the data Fmthenoore, for completeness, data 

compiled at dilIerent sc"""" are frequently related to each otlter by ahvinus ide<tOOes but, 

more o!l.ett that not, such coherence is absent from the published data either because af 

different practicesofthevarioos agencies preparing the data or because of the !being of the 

publlcstions. 

J.3 Material and Human-.res 

There are many (meluding the most highly ttained) pmfussional economists who believellllll all 

that is required for a good model is a oompetent econometrician able to ply his trade ofrunning 

regressions and interpreting t-ratios and R2s. Nothing can be further from the truth and, 

mood the discussion in the previous sections would have abearly given a him IIIIll the 

generation of an econometric forecast and. by extension. the maintenance of a 

macroeoonomettic model. may require human and material resQ1.lfCeS that go way beyond this. 

In fact it may tum out to be quite expensive:»! In as much as: a strong conunitntent is required, 

institutions should oonsider the costs and benefits of engaging in a rorecasting exen::ise. 

CoDaboration. as discussed below, can help reduce costs and increase benefitS to individual 

institutions. This section ttCfl'ises resourc.es needoo for an average institution. 



The disalssion which fullows assumes. model of the si>e and complexity of the lLPES (1986) 

model (two of the modeIJ cited above,.the Sf. Cyr and CIw!es(l992) model and'the UNDP 

(1991) model of Jamaica, fuUow this prototype). This is somewhat larger then the other 

!mown Canbbean pmtotype, the Worrell·Holder (\987) mode~ largoly because it is more 

disaggrega!ed and it takes specific account of the demand side of the economy. 

Not\\ithstanding this. ;t is fiIirly modest in si>e 0- then \00 equations) and is relatively IJisbIY 
~ therefore, it ;s not far fetched to asruroe the si>e of the lU'ES model as an 

approximate minimum requirement fur a Iypical Caribbean model 

In general. the mcdelIing and forecasting exercise depends on IllinI parties Uke the Central 

Statistical Office and the Central Bank to generate most of the data to be used. Thesa include 

data on nalional income, prices and wages. balance ofpaymems, stock of money and domestic 

credit and gnvomment's Iiscal operations, Given the data deficiencies stated above, it migbI: be 

asking too much to have all these various agencies, and sometimes even the sub units _ an 

_Of. to so radically aIIer their prscticos to suit the modelling unit, even tbengh the latter may 

be pan of the state sector to which the data collecting agetteies beinng. We believe !hat it is 

intpetlillve fur the modelling unit to have the services of at least one competent and trained 

statistiGilW whose principal task would be to aoquire an almost perfect Iotow!edge of data 

collection and compilation prnctices and data ",,"roes in the country or countries conceused. 

To himlherwill full the (full-time) task ofliasing with the various data collection agencies, of 

filling the inevitable gaps in the data so as to bring the data base up to date. of initiating the 

compilation ofnew series, and of marshalling the existing data into a coherent whole (so that. 

for example. identities required by economic theory are respeeted). The ideal person would be 

computer C<lmpetent (and, not simply literate) and should be able to tnaI<e reeommendati.". 

about data entry. stonge and retrieval in • cumputer environment. 

The statistiGilW should also be a pioneer and be able to use hisIher privileged relationship with 

the data collection agencies to obtain data to satisfy the demands of an ever increasingly 

sophisticated model. One immediate area in which "t:lis is possible is in the construction of an 

Input/Output table and, eventually. a Social Aocounting Matrix (SAM). A major C<ln<:enl of 
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Caribbean econontisrs is the "demand management" emphasis 01 macroeconometric models 

and the cottS<quent inability of these models '0 fOrecast supply bonlenecks tBoamah 11981 ». 
Wilh the U'1creasmg emphasis on "structural adjustment" and "economic dependence" in 

caribbean Countries. intet'~industry linkages are going [Q become more and more important and 

so tOO therefore must input-.output models. These can be used in (;onjunctton with standard 

econometric models as outlined in Klein ( i 980) 

A successful modelling and forecasting effort requires the (almost) full time auem::ion of a team 

of very skilled economists headed by .3 Chief E;conorru5t whose fone should be Economic 

Theory. more· specifically Caribbean Economic The .. y. The ideal person should have a 

thorough unci.erstanding of the Caribbean reality (including institutions and strucrures) and 

should be fully steeped in the knowlodge of !<Cent Caribbean economic history. Knowledge of 

modem and traditional economeuic practice would be an asset but it should be more optional 

then absolutely necessary. 

The Chief Economist would lead a leam of sect or specialists, each with a thorough knowledge 

of that brsnch of economics ,elating to the scaor; for example. a monet3lj' economist would 

b . .rve responsibility for the monetary sector. It is absolutely necessary for such economists to be 

thoroughly fantiliar with published economic statistics. especially as it pertains to the data 

directly related to their specialisation. Once again. • sound knowledge of econometric practice 

would be usefuL The Chief EoonomiS\ would have to ensure tbe unit works as a team, 

engages in an econometric methodology !hat is "mode! ·wide consistent' and undertakes inter· 

sector dialogue. 

One of the chief responsibilities of the sector specialist would be the specification (and 

_on) of equations purporting to explain the workinga of the seaor under hisIber 

pw:view. as well as the identification and the modelling of the link3ges with other seaor.;. The 

Chief Economist would be responsible for co-on:Iinatini< the overall modelling e!lbrt and fur 

ensuring that the link3ges between the _ seaors are theoretically and technically SOU!Id. 



It is this team, togelher with the .... stician. whicb would be responsible fur funnlllating the 

assumption>! about the future path of the erogenous _os in the model and to analyse tbe 

main consequences of the fureca.sted scenarios. 

1be modelling ellOrt, of CO!IISe, ~ tbe ..,..,.. of an ec.tl!lO!!1!!lr whose principal 

intemmtion would be at tbe stages of estimation and validation of the model At the same 

time, belshe must work closely with tbe team of _ in the specilica!ion """""'" and 

_ be in close contact with the .... _ in worlring out the datarcq,""""""" oftbe model 

1be econometriciJn would also be required to keep au toUIlIIlt with aureot economdric 

pnctice; a speciIicalIy important duly would be to tIain (and retmin. if necessa!y) tbe 

.."oomists on the ""'" in !hi rei ...... ec:oonmdric and __ methods necessa!y fur 

the modelling e>cet<:ise. Whereas belshe must be more ~ with the """ ..... ,,i"'" 
properties of the model (such as its stability), tb= _ also be c:oncem about the-.mJic 

meaning of the ooe!Iicients obtained from the _. exercise, especially if it involves 

complicated lag S!nlCIllre$ like those associated: with V AR-Error eom.:tion models. Here, 

ton, be will rely beaviIy on the inputs from the team of_ 

It goes without saying,-then, tho! the economdriciJn must have • relatively SO!.lIlIl.knowIedge 

of tbe UDderiying """"""'"' of the model Another """"""'Y requirement would be a 

oomprehensive knowledge of Slate-of-thlHlrt software packages. used fur estimaIion and model 

solution and. ideally, sbould be able to _ in packages like Al!EMOS, E'VlEWS. 

GAUSS andRATS and TROLL. 

1be team of ecooomists sbould be complemented with • CO!I!I!U!ef S""""" 1be_ 

sooght here is • relatively """ breed in the Caribbean today: helsbe will be an economist wbo is 

at the same time an expert prognunmerlanalyst (perbaps someone with • good first degree in 

""""""'"' with a post grednate training in computer scien<e). In eddition to ensuring tbe 

required lew! of COmputer compe!l:!:I<e oftbe other!Il!lll1be<s of the team, this _ would be 

principally responsible fur all major _anuDing ~ including a ...... 1lieodIy intedilce 
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..... by die '"' • ....... ... it .... l110 ...... tbe Ibc • Ho'Ibe __ 

_ or be able 110 II:IqOIft speciIUI bo .. 1 III ill ......... IIld soIIwtIe (lIlCIudiQI 

spa u:w'S. .. t and graphics pc '81fja) ad be pIftiaIIarly adept in modan 

.-ofclala ............... UliqJIoctIIDII wide_.-Its. 

1be tocbnicII ............... of the team would be incomplete without the sa:viccs of two or 

tbrce iurior CV ..... ;S' who. in addition to saving as appta4i<:es. would be required to 

funaion IS ..................... 10 the senior tecbnical pcnonneI. 1bey IIlIISI of course have • 

SO!.lIlIl Ir.Iining in ocooomics and <jUIIIIIitative .- (induding economic SIaIistics and 

~) IDII becomputer Iiter'an: . 

It is UIIIiIreIy tho! each Ccnual Bank would be able to devote the required resources to tbe 

modelling co:rtise. Our suggestion would be to bouse such • team at the RPMS centre. 1be 

first !asIt of the team would be the construction of a new prototype model (which will clearly 

be inlho:nced by the oxisIing ones) which can be ea.siIy adapted fur specific use by iodividuaI 

coonIries. Modelling units at the CcnuaI Banks would ooUabonIte with the centre, maintain an 

iJl..house version of their country and assist in its development. The construction of an 

~ data base can be • _em activity, eventually feeding into !he estimaIion. 

VIIidation and forecasting stages for the various countri"" 

A sustained generation of good forecasts. then. requires the ongoing commiunent of a critical 

minimum level of resources. The need for properly qualified '''::owrterparts'' at the Central 

Banks with aJmmt total modelling responsibilities cannor be underStated. The designated users 

of'my model - those who must generate the forecasts - have to play an important part in its 

COIlSIIUction and development. 

4 Conclusion 

This paper has explored the requirements for a successful forecastmg ctTor1 in the 

Caribbean. We recommend the need for institutional conunilment to the modelling effort. 



an integrated resource approach both within institutional departments and across iegiotW 

institutions. and a more concerted effort on developing data and systems architectures. 

We argue for a structured approach to modelling. and for a forecastini environment that 

fosters collaboration of effort and disseminallon of results and skills. 

The achievement of. relatively SI.c.::essIid forecasting system in CARICOM hingea on tho 

expert blending of sound judgement. economic thea!}' and a sohisticaled infonnation 

_ with • systematic approach to modelbuilding. These requiremeIlIS. bowever, are 

neither neeessaJY nor sufficient to guanmtee the occurrence of"acoJrate fo""",,",'. Indeed, 

absolute accuracy in forecasting is seldom tho peTti.- issue, unless, of """""" the forecastec 

is "omnipotent" - • trait whic~ can only be ascribed to the Creator. However,'_ 

approaro to forecasting may often pay useful dividends if mode! builders are able to .ndcipaI. 
the magnitude and direction of movements in economic variables. 

AJthougIl CanDbean economists have been involved in the co_on of national 

economic model. since 1910, the process of modelling has not contributed signifu:antJ:y to 

policy analysis and forecasting. The many models that have been constructed have eitber IlOl 

been used comistent!y and, wren they have been used, it has not been with any great _ 

of SIlCCeSS. It is quite likely that this is fuodamenta1Iy the result of a miscalcu!ation of tho 

resources requited to produce good forecasts on an ongoing basis; this would explain both tho 

inadequacy of the model. themselves as well the lack of_to which they were put. 

It is our opinion that current models should be as simple as possible, although the simplicily 

assumption sbould never: be taken as a _ to strip a model of theoIY-<Ierlved complexities 

simply to _. estimation. The simplicily argnment stems from the current shortage of 

adequate data and of a comprehensive maoroeconomic theoIY of Caribbean """""'""" 

However, because of the small samples and the omission of poten1iaIly important variables. 

policy recommendations sbould be cautious and should anempt to q1lIlIllifY tho 1Jade.oftis 
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rJcmg the decision makers In most CJSeS. srrucrured judgement :md experience cannot be 

Ignored or understated 
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NOTES 

I This model is discussed in det8il in Friehuis. Fase and Deri.'·Hartog (1988». 

2'See Bodkin. Klein and ~ah (1991) for ~ detailed desbription of the history of 
macroeconometric model building, 

)This is a compiled vefsion ofCraigwell and 'Walker (1995), Leon d9~5}, Ni~h~lls and 
Christopher-Nicholls (1995) and Watson (1995), - - '" -

"The main problem is how to specify the ho~ks between regional 'decision vanabie:i. and 
nationa! policy parameters, The works of-Baird (1983),-Bolton «1980a.b), (1991)), 
Yssaev et a! (1982), Courbis (1979) and Milne et a! (19801. may offer useful insights to 
Caribbean modellers. The standard approach is to build a regional.syStem which includes 
the national models as satellites in a top-down or bottom-up design. Overal~ regional 
performance can be gauged by some form of aggregation of individual perfonnances. 
Natural candidate variables for this type of linkage effect include labour supply, the 
exchange rate, interest rates, imports, exports and prices. 

S The early 1iterature postulates that exogenous variables are predetennined, independent 
of the error terms in the model. 

6The structural form of a model maybe regarded as a theoretiCal explantion or hypothesis 
about the detennination of the endogenous variables. conditional on values currently 
assumed by the exogenous or predetennin,ed. The reduced fonn of the model expresses 
a current endogenous variable as a function only of the exogenous and predet~~ed 
variables. Structural and reduced form parameters are' derived from the e#imated 
models. ' , 

7 For exactly identified models all single equation estimates are the same, ~t is, 
Instrumenta1 Variables (IV), Two Stage Least Squares (2SLS) and Limited Information 
Maximum Likelihood (LIML). For overidentified models. the result depends 'on 
theoretical restrictions like the nonnalisation rule adopted. . . 

I This methodology emphasises the notion of parsimony in the construction ofmo4~1~. 

9 A choice of model may not be straigtforward since a model's forecast ranking may not be 
unifonn over different forecast horizons. 
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'?~R is:helpful tg rememb,et the _thr~:g~)d,en rule~ of ~con,?metric !modellin~ th~t is; "test, 
test and test" (Hendry (1980»: . . 

, ' . - -. 

:,IIJn:cOntrast,' for.an optim'aJ'control e~ercise. the model is s~lvCd for the values 'ofthe 
;policy .nriab~eS;· (instru'ment's) that ~ ~Se~' it spec~ed objCctive ~ction . 
'(fonnulated ~ a fun~ion:ofp'olicy~i:aig~ts). TyPically, i:quaclratic function}s, employed I 

~with.a set of weights that reflect the preferences of the model user. 

I~Best and Levjtt (l969),developed ~ detailed input-output model for the Caribbean but it 
,~ never implemented, becap~e 9r.th~ ~ensiv~ ~ta req1.l~ents. 

,I) A recent model by CraigweU; Haynes, Walker-and ,Worrell (1993) attempts to'-.,~ombine 
st8ti~tical and judg~mental model_s., . ' 

,. \. ~ent developinent~ in econom~ric priactice ~O~-da~e the earlier studies. 

IS Applications of this -~ethodology in ~he Canbbean h8.ve been mainly in ,the: single 
equ~tion context (see Craigwell (1991) and Downes, Holder and Leon (1990)), ' 

1610 the paper, BUD is defined as the Budget Balance but 'it is really the. Central . 
Gpvernment's Borrowing requirement. (with the sign reve~ed). 

- "Leon (1990) and Downes, Holder and Leon (1990) popularised this notion in the 
Caribbean but were un8bie to explicitly :encourage the use of the methodology for policy 
analysis and forecasting. 

11 For example, work on CBMODl stopped at the Central Bank of Trinidad and To~ago 
after the model group was disb~ded. -

19Bayesian methods may, be explored as a: means of generatm:g the imputed data. 

~'An unwillin&ness or ~ility to'provide the resources requiTed is a probable' r~aSon for~' 
the marked,absen~ pfforecasts in_the region. ' 
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JAMAICA 

Authors Purpo .. and Type Nature EIUlmadon R.tuft. CritlqtM 

Carter (19701 to .sse$$ the Impact of 3 blacks 1959·1966 Oat, appears to do feitly No .ItimBtion of the 
government flsesl and monetary 22 behavioral ~l1n1,.lal data well In slmulatton labour or financial 
policies and to make conditional equations OlS and IV exercises msrkets 
predictions of valun of the main 11 identities 

macroeconomic aggregates 

Harris (1971) The projection of the future 3 blow 1950·1965 The ~.d. gap I. IlkelV 10 Neglects the monetarv 
resource requirements of the 42 behavloral ... 'ns Annum dsta be more II domJnant sector 
economy in term .. of pOtMtial 15 identities OLS consualnt on growth. Ignores how fore1gn 

export-Import end saving~ I;$tlmation results Indicate exchange gap Is 
iowstment gaps 8 good fit and the financed. No use of 

correlation between simultaneous equation 
o~rved and predfcted estimatlon techniques, 
values are greater then 

0.9, 

Manh6rtz 11971) To create II prototype of the 6 blocks 1959-1968 With the IfJIxcaptlon of Failed to discuss too 
&conomtc structure. To ob$erve 24 behaviOfal aq'na Annual data conltlmpdon the data quantitattve upects of 
ttll' multiplier effects and results 18 Identities OLS and 2SLS tr_ fairly well wkh R hi, 'tudv and how 

01 policy alternatives. sqU41'ed .... alues ranging modal could be used 10 
from 0,$ to 0.99 ObS81W the varlous 

muWpller effects 

Taylor (19721 Invetitlgatas whether a 'real' or monetary model: 3 1960·1970 EIther a monetary or freel' The 'rea" model failed 
monetery mechanism operates In ~ooks, 4 bf:lhavloral ennual model I. oapable ot to consider 

Carlbbaan type ooonomies. eq'ns and 4 OLS explainIng Income emp10yment and 
Identities. verlltlona In Jamaica. monetery leC10rs. No 

reel modet: 3 blocks. ul. of jlmultaneous 
5 bahavioral eq'ns estimation models. 
and 6 identities. I 

Wonell 09791 Unearthiing thl monetvy 3bt_ 1962·1911 The Under modfJI hold, In No· conittdet'atlon of the I 
implieJtlons of Under's (1967) 6 betuMorel eq'ns Annual JlN1\ale. and the money govttntnant end lebour 

trade model and Inwatigating the a Ideotltle. 2SLS demand tunctlon II atabl. mar~.ta _I 
exlat.ne. tmd .tablUty 01 the 

money demend function. 

;::l 

Author. Purpose and 'type Natura Estimatlon Rea"1t> CriU ..... 
-----

Worrell and Holder To anelyse economic re-actioos to 5 !>tacks 1960·1992 wlth the txoeptlon of the lergeiy static marlel 

119841 chenges In Internatlon.l trade and 12 behavioral eq'(l8 Annual nOntradeb!8 .output and 
finanolal merk$'ts and otflcial 6 idantlties 2SLS depoaits the data tracked 

policies faitly well with R equarad 
velue. batw.en 0.6 and 

0.99. Result. el50 Indloate 
tf'l.t government deficits . 
impact on real output and 

that monetary policy Is 
Ineltvent. 

UNDP 119911 to develop a model geared to 4 blocks OLS model flte data wen but No conslde-ratlon of the 

producing forecasts of the 9 behavioral oq'o. tha foreoasts give lergo monetary block 

Jameican economy 104 Identlties IIIrrors: 

--
MA{)ftOECONOMECTRIC MODELS IN THE C/lAlBIlEAN 

TRINIDAD'" TOBAGO 

Autbore PurpOlO and Tvpe Na_ Esdm •• ion R"utts Critique 

Brewstor (1972) Investigates the oolationshlps 3 blocks 1961-1969 Resmch suggasts that No consideration ot 

btJtwoen employment end a 39 behavioral eq'ns onnuel domastic sector othat economl'C blocks 

number of economIc: variables in OLS development I.e. changes e.g govarnment 

an export blessed undardeveloped In wagea, consumpdon 

country so 8S to later develop Ii and domestic output are 

simultaneous oquatlon modOl. Important to the 
formulation of the 

hypotf'l6sis on the g:rowth 
of employment. 

Pers\lud 11976~ To develop a quantitative 2 blocks 1960·1911 Most of the data tracks No dlscus~on of 

desoription of the Ttlnldad and t 1 behavioral a'l'n&; annual welt (Ill squared values monetary nor 

Tobago eoonomy so as to 4 Identities OLS & 2SLS greeter then 0.8) and tha employment sectors, 

visualise the likely effects of predIctive power 1$ 

anticipated monetary and fiscal adequate. 

policies end to project economic 
growth 

,--. 
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Authors ' PurpO$e and ,Type: Natur$: Estimation Resull:s Critique 

Gafar (1971) attempt to consttupt a simpla 5 blocks 1951 w 19S9 
~~-

'The model represents: a No use of 2SLS which 
model of the Trinidad economy 38 behaniorru eq'ns annual satisfactory prototype (the may be" more 

OLS R squared values were appropriate too! of 
generally above 0.951 ostimating 

simultoll1llOuS equat;,:ms 
,', ' models. 

9. Cyr 119781 To analyse the responsiveness of :3 blocks 1965~1976 there is no clear Indication No consideration of 
policy Variables on key 6 behavlota! aq'os Annual as to whether, dOt'Mstic labour and govarnment 

macroeconomic variables uSi!'>g an 8 identities OlS wage cost and prices sectors 
export propelled mode! impinge on the Balance of OlS is not the 

Paymen.ts appropriate tool for 
modelling nonrecursive 

systems . . --

Joefleki·Napler attempts to explain'aggragate 6' blocks 1970·1978 no' 'polley impli~ations supply side omitted. 
~119791 demand _. 13 behavioral eq'ns Ouarterly NQ use 'of simultanoous 

3 identities . OLS equations techniques, 
~. 

~ ., 8S -ebove 'for Jamaica Wot!f!I.t !Snd; H.~I,~er -~ . as abOve for JamaiclC as abOve for "" '. as-obov~ffor Jamaica as' above for Jamaica 
ijl~~41. ~ !,m '1:~IU\I!r , " .lV',· 

Jam~ica' 
" ·;r <- ~c ~ '-".,,"," . ."', 

Ciiarle' IHfasf '''to uru1erstanif acountfY's iifitrcal" . ' model (a~'5 blocks' ~~~ 1965:19B5-~ ~JmOit 6qu8tions recorded" . No lise of'simultaneous 
reletlonship$ arid : 22 behavioral eq'n$ annual R squared Yalues above equ6ti<H'l estimation 

Interdependencies through 15 identities OLS 0.9 ~~t_~9ds. 
quantitative anelysls. Use lsI j model (b) 3 blocks b)all estimntos were over 

""'",' 'iW' 
mo<llflod ILPES model end Ib1 e bebavlorsl eq'ns 0.96. Adequata simulation. ,/\ I".,,,,, ' '!\' 

export driven model 3 identltl8s re$ults i 'I Lo ~ i c' ~ ~ ~ ". , 
Hii.tro, NTchoUs and , exomln" Implications of pclley , 5 blQeQ 1966·1986 some resutts contaAned I :~Uff~i$ froh\~~& of 

Henry 11990) , and nonpollcy shocks as wall as 17 b~~.vip.~aI,,~·n. annual large forecasting errors I cu :[~u~~~e~~', ?:?'!1stant 

l;-'!!L~~~:~p ;lo,:7 •• ~~~~o,d~1 ~ " P'l~9~~~t I' I'~ ~~~ 1 I p~~tyalues 
,-"" : ~ if ,"' : ,,' '_j': C ,.' .',;" ~, ,~1 ... ·'. ':;.;' ~,;; :') ,(,:;,. i ~pm~ .' ."e, be,Mvior~ 

~~~- ~~ . _equations could be 
f';!};""" , ~ .. ~ , ~ , : Idantltles 

----------

AUthcf.· , ... __ ~~~~~~ aTld TVP'. -. Nat'ure Es1tmation 
.. ~ .. 

~,e$'Ur~~ .~-
~ ~ - . Critique .-

St. Cyr and Charles' To':'sn'alyse'\tie reS'I:/ohs1veriess of aiS blocks 1965-1985 boifi 'mddels 'c~fm:;ent$' the export propelled 
(1992) ) \1"" "polleY vli:rla'bi~s IOn Key'::::- v\ 22 tiefiavibral eq'ns annual weife significant aM hiid I rru'Jdel failed to 

f·P;;':-' \;::0 ' "'m'/l:crooco{torillc varlallhl$'tIsfhffol ~, "15-tde'ntittes~ OLS 8i '2SlS good 'tracking abUit<j;h' considcr the financi<l! 
tN! 'L," modlfieifllPES 'mocefan"d 01 an b) 3 blocks j, ",,~ ;: ';.- Therefdt&"thetautho'rs ilre- ,'.JfmatKst' Ii" 

~-----~~ .~ ~ .. w'expd'rt propelled mooo!" no" 1 "'6 behaviQrablq'ns ~~~ . ~ ~ - ,- "neutral In ohoosing the" , ~ ~. ~ .... 

i ". "~,, ~" "" 3 identities 
, 'Lt:, . better model , 

.", , 

~- -"C[ar~$ ~~d Watson ~ ~ . ~ .. ~ . . ~ .. _, 
~, "~"" . ~ ._- -_ . .. ,+ .. 

~!19921 >-f~. ;-'" .<, , ','. :,'.~ £ ".'/ "~I, :l-. .. "IU· ,'" ;"-"" 
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Author$. Purpose and Type 

Jsrvis (19901 I to quarnify the relationshlps 
which gqvsrn; flutiwatlons in the 

i' ".-,Gwanes!,'I;!;C.QJJ9ffl:V and W' 
,p'r~(l:nt ~!J~1:!-\9uantl~i,qatio_ns, in en 

~ '(,' c~l1jl;m~e.-:no~~1 ~,:i' 

G~rigal~9901 I ~o'~r,:p.l~,in t~e J?~~a.?;·i~~:~f key ~ 
macroccOnomlc variables and the 

,.". - effects; of various poliCies-on 
,. them' 

'.\";r~:lH~ 

GUYANA 

Nature 

4 blocks 
12 behavioral eq'ns 

5 identities 

Estimation 

1957·1976 
annual 

OI.S & 2SLS 

,r;:-",l ; ;Ritsults !~,: "4:: 

,I . <t~~~e~H-i~1;~'~~;~P,~\~Y 
a~:it:o~~p~~f?~ms,:m~;~~iy-e 

f;4j' .:r;n,?g~_I~ ,;" 
l!,;".; " r: ' __ " 

Critique 

Neglect of monetsry 
and employment 

'),,' ,(,·S;~rit,or'~~'iI' 
,',-,'-' ,,;, 

Ji' "":."5 bloCks' I ~~ 1966:'1985 ;.: - ;_~;~~d tracklng'and' ,;~o consideration of 
7 behavloreJ eq'ns, ' , annual f forecasting results. Policy' employment brock 

l.9.,!~e(ltitles ! 2SlS simulations suggest tt\at 
, tigQt fiscal and fflt>netary 

';-U~',:.T!ii,-r:,:.!i: ,,' ;,' ;' F, U ,,' ,r:~, ".(. 

policies end exchange 
devaluation are inimical to 
growth and ineffective in 

cottecting ioternal and 
external imbalances 

----'-



MACROECONOMECTRIC MODELS IN THE CARIBBEAN 

OEeS 

Authon Purpose and TVJl4 Nat .... Estimation Results Critique 

l.eon & Samt.tf! to analyse past economic 5 blocks 1977·1992 . (esults from both lhe $hort Use of OLS might not 
119931 changes In the St. lucian 16 bahallioral eq'ns annual run and long run equations have been the most 

CO)nomy. To Qxplote sensitivity 39 Identities DLS were encouragIng. The appropriate tool. litt!!) 
to external $'hocks and to assist sigM of ECM terms were discussion of 
polley makers In forecasting aM negative and less than 2. simulation results. 

policy formulation. The t statistiCS suggest 
that there ere significant 

short term variations 
around long run trends 

-----

";A1lAOecONoMecTRIC MQOELSIN THE CARI8III!AN 

IWIBIIDDS 

AuthorS Purpose .nd Type 
14 __ . - .... uk • Critique 

McClean"'" no estimation 
performed 

----- ~~ ~~ 

Worrell and L Attempts to describe the 4 blocks 194t-1978 The e.&timations were Little dynamics 
Horder (1'" ~my ullng a monemy model 6 behavioral eq'ns annual statllticallv acceptable. 

Md. so mote Importantly, explore 61dentlll .. 2SLS however IWme of the 
central bank policy and Its tlmulatlont did not trae1c: -.. very wtdl 

-- , - ----~ 

, -

:;;! 

A_ PulPo •• and Type Nature Estimation Results Critique 

Poamah nlll) An attempt to specify an , 5 blocks No estimation No estimation performed It has been realised 
opltfationol modal for Barblldos. ' 41 beh&\tlOUl' aq'ns performed that the 

%1 Idtntitilts interrelationShip 
between real find 
financial sectors is 

complex and the effect 
of cettaln monetary 

transmissions is 
uncertain. 

- ------ ------------

Warren .nd C. as above for Jamaica as above fer Jamaica as above fOf as above for Jamaica as above for Jamaica 

HolderU184' Jemaica 
------ ~-~------

McClean (1115) no estimation no estimation performed 
performe<! 

~~ ~ -
Poamel1et II to analyse the working of the 4 blocks 1969·1982 good explanatorv powor no induston 01 

119851 Barbadian ~oomy and to B behavioral eq'ns annual however foreca:>ts ara govemment 
provide forecasts for the medium 4ldentlties OLS & 2SlS poor 

term 

Wouall and Combines econometric and £. blocks 1958·1986 equations fit well but No use of 2SLS . 

Galawish «19881 accounting framework to analyse 5 behavioral eq'ns: annual projections wete Stetic model, 

the workings of the Barbadian 9 Identities QCS somewhat unrealistic 
economy 

Craig well, at a! An extension of Galawish and 5 blocks 1965·1992 althOugh equations Old f\Ot use 2SlS 

!19931 Worrell DeS performed adequately, the 
annual tracking ability was poor, 

-~ 

Anyadlke Oanes framework for assessing tho 4 blooks 1965-1992 data ~racked well. Modeilonores the 

1191141 mecr~nomic policy options 7 behavioral c.q'ns QlS Aesults suggest that fiscal supply Side of the 

and generate prolections for 7 identities Annual policy instruments ha\le model. 

important economic indicators more permaneflt effect on 
the level of national 

inc,ome 
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Figure 1.1. Schematic description of the steps in\"OI\"~d In an econometric analysis of 
economic models. 
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~-----l Econorru:mc model f---~ 
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:ukqU3tc? 

Yes 

Figure 1.2. Revised schematic description of the steps involved in an eco"om~{ric f'l::~~~;!: 
of economic models. 
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