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REFLECTIONS ON MACROECONOMETRIC FORECASTING IN THE
ENGLISH SPRAKING CARIBBEAN

Alstract: This paper toggeds mequirements for 2 sacoessfl Swecisting effort in the Caribbean
mmmwmmammmmmmmmmmm
wmmmwmmmmdmwmmﬁa e concertad efioet oa
doveloping data and system architectures, Tt is argued that 2 stuctred appmach fo modelling, wnd a fecasting
Wmmmﬁﬁmmmdm&m%bm& A vevieey and
critique of previons thacTosRometnic Todels in the rgion is provided,

Introduction

The set of general equilibrium medels, first developed by Léon Walras and later extended
by Vilfteds Pareto in the late nincleemth century, provided the foundations of
macroeconometric modeliing. At its origins, the Walrasian system was conceptual and was
not subjected 1o empirical study by its creators.  Empirical testing of macroeconomic
models was initiated by Jan Tinbergen on the Netherlands economy'. However, major
developments took place just after the second World War when Jacob Marschek
organised & research team at the Cowles Commission {then at the Undversity of Chicago,
now at Yale University in the USA} 1o smdy three interrefated themes. economic theory
{model specification), statistical inference (model estimation. testing and application), and
mode! constrection (including data preparation and numerical calculation).  Shortly
afierwards dimilar developments took plzce in the Netherlands at the Central Planning
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Bureau, under Professor Tinbergen” . N

Since the initfal work on the Netherlands and the US econonsies, a great deal of research time
and effort by both national and international organisations have gone into the refinement and
development of macroeconomic models for these and other developed countsies {see Bodidn,
Kiein and Marwah (1991} and Driehuis, Fase and Den Hartog (1988)). These models, widely
used both within and cniside the gaversment sector, have been constructed for many purposes;

historical analysis, forecasting over a vatiety of possible horizons, policy formudation and
evalnation, the testing of economic theostes, and indeed, the ducidation and devefopment of
economic theories.

The [mernasional Monetary Fund is one intemational organisation that has encowraged the
development of such models in developing countries. Macroecanomic modelling on developing
coustries at the Fund dates back to the 1950s and 1960s when J.J Polak and E. Walter
Robichek, inter alia, presented basic foraniations of the monetary approach to the balance of
payments. The sew generation of models by the Fund sepresent efforts to specify and estic . 2
mxiels that incorporate many of the key stuctural and institional characteristics, for
example, lesser developed equity and capital markets, and foreign exchange construints, thas
differentinte developing countries from most developed countries (see Khan, Montiel and Ul
Haque (1991)). '

Aware of the special pecoliarities znd the importance of macro models for forecasting and
pokcy analysis, Caribbean economists started mode] building in the 1970s. Examples of these
early attempts include Haryls (1970), Carter (1970} and Manhertz (1971) for Jamaica, and
Persad (1975) and Gafier {[977) for Trinidad & Tobago. These efforts at madelling wete fairly
well rooted in the tradition of the open Keynesian economy (Kenmedy (1966)) or, perhaps,
more aecurately, were examples of open Hicksian type I1S-LM models (slthough some were
more IS thay LM), This, after all, was the tradition emanating from the metropolitan centres
and, in all fximess to thesé pioneers, the very limited statistical data base that existed at that
time clearly favoured the construction of such models. On the odd oocasion, and in deference
o the "Caribbean reality”, one or two “supply side” equations, ostensibly to explain
amployment or production, were thrown in for good measure.

Whatever the philosophical cordent of these eardy models, it is perhips more worrisome that,
from the earliest forays of Caribean scholars into this domain right up to the preseat time,
miodels seemed fo be constructed more for the intellectual thrilt of the exercise than for any



other end use to which the model could be put. A cursory glance at the works cited above
would reveal that efforts were Hmited to the specification, estimation and validation of the
maodels. This of course, is not a ascless exercise, but modelling connterpants in the developed
centres were going (at least} one step further: they were constructing models particularly for
the end use of forecasting and, relatedly, policy evaluation. In fact, the market for econometric
forecasts grew wemendously in the 70% with actors in both the public and private sectors
participatiog (See, for exumple, Kldn and Young (1980} and 115, Department of Commerce
(1986)).

To be fair, Caribbean modellers always recognised the potential usefidness for forecasting of
the models they constructed and, indesd, there was some small attempt 10 do just that in Hamris
{1970). But these efforts have never been as sustained por as systematic as those done by, say,
the Wharton School, the Bureau of Economic Analysis. and the Reserve Bank of New Zealand
{see Brooks and Gibbs (19913,

There has been 2 resurgence of macrocconometric modelling in the English speaking Cartbbean
in recent vears, and the efforts are much more sophisticated than those of the previous years.

Moreover, these models were specifically developed for furecasting ard include Belchere
{1988) for the Bahamas, Marsj (1937), Hilaire ¢t al. {1990}, Clarke and Watson (1992) and 8t
Cyr and Charies (1992} for Trinidad & Tobago, UNDP (1991) for Famaica, Ganga (1990) for
Guyana, and Leon and Samuel (1994) for the ECCB area. Prototype models geared for
generating torecasts of Caribbean type sconomies, such as ILPES (1986) and Waorrell and
Holder (1987), have also appeared, Still, however, usefil output is not forthcoming and, apart
from some attempts of the original mode! builders in one or two of the cases to use the model
for forecasting, the efforts have once again bwen Hmited to the specification, estimation and
validation of the madels.

As mecroeconomic modelling in the Caribbean region continues to develop, there is need

to establish a structure to guide its evolution. The fmportance of a systemmtic approach is
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indicative of the present competitive environment as the region as a whole enters the
larger worid-wide net. Indeed, policy-makers are now demanding more tangible
predictions from economists about major macroeconomic aggregates instexd of mere
speculations on the direction of movement of economic variables,

This paper’ attempts to provide some guidelines aimed at improving the development of
forecasting i the Caribbean region and provides a critique of past model buiding efforts.
Sectiont I of the paper discusses a structured approach to med{él building Section B
sxamines the genesis of modelbuilding in the Caribbean and briefly outlines the basic
philosophies and approaches which have informed the modelbuilding process. Section I
outlines some minimum requirements for successful forecasting in the Caribbean region.

I A Structured Approach to Macroeconometric Forecasting

A comprehensive approach to designing a forecasting system in the Caribbean should
Lncompass:

{ Clear Delineation of Ohjectives

(i}  Database Design and Choice of Appropriate Computing Environment

(i} Model Specification

{v)  Estimation and Testing

()  Forecasting, Stmulation and Policy Analysis

In this section, we outline 2 host of issues that have to be considered in designing 2

structured macroeccnometric forecasting systeny

1.1 Delineation of Ohjectives .
It is eritical to understand the interplay of these stages if the model bullding exercise is
proceed smoothly. Perhaps the most difficult task facing the modelbuilder is to obtain 2
clear set of objectives from palicy-makers. On most occasions, policy-makers are often



too geraral about what they require; and the model is expected “to explain, forecast, and
carry out policy analysis on almost every conceivable policy shift”. Mo model can operate
at this very general level and there is need for much clarity in the defineation of objectives.
These objectives should clarify the responsibilities of the forecusting group and include
statements on the Jevel of detail desired, the frequency of reporting and the tolerace levels
to be used in evaleation,

{n the regional front, there is some evidence thet this issus of “targeting” is being actively
considered, Quite recently, The CARICOM Councif of Ministers emphasized the need for
3 Single Market in CARKCOM based on trade integration while the Governors of the
various Central Bask territories have adopted a two-staged approach to monetary
integration, emphasising the need for closer policy co-ordination ameng the various
Caribbean tertitories. Category A countres (Bahamas, OFCS and Belize) are expected to
maintain sound macroeconomic policies - a stable exchange rate for 36 months, a
sustainable deht-service ratio not exceeding 15% and 3 months import cover in foreign
exchange reserves for 12 months. Category B countries (Trinidad and Tobago, Barbados,
Guyana and Jamaica) are expected to effect rapid stabilisstion and adjustment to “cure
inflation, restore external payments balances, rebulld foreign exchange reserves and
restore growth”. Concrete decisions of this type shotld form the background against
which the model buildin$ and forecasting exercise in the Caribbean should proceed. These
goals emphasise two dimensions. The first dimension relates to how individual countries
should effect their stabilization, while the second underscores the need to synthesise
national and regional objectives,

A major challenge that may confrom modelbuilders is the Hkelihood that the cbiectives
outlined may not remain fixed for any specific pericd of time,  As circumstances in the
exiernal environment chiange, policy-makers tend to make radical modifications to the set
of goals. Modelbuilders and forecasters need o ensure that the systems devised can
quickly adapt to changes in the preference sets of their political leaders. CBMODI, the
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Central Bank of Trinidad and Tobago model, for instance, was designed to answer very
specific policy questions, namely, the effect of 2 devaluation and the implications of
increased government expenditure. By the time the model was completed, however, there
was & marked shift in emphasis wowards debt management. This change in policy could
not be accommodated readily without 2 substantial redesign of the relationships in the
model.

1.2 Database Design and the Computing Environment

Quantitative data can be described in 2 formal sense as the numerical characterisation of
gome important property of an object {in this case economic variabies). Data is useless i
it exists in an unstruetured manner. The momsng it i organised, one can glean useful “bits
of information” on specific properties of economic phenomena, Although it is the life
blood arcund which much of forecasting and policy analysis revolves, it has received the
least attention among modellers in the region. For a fong time, econonmiists have
complained about the probiem of deficient data but have taken very few steps to rectify it,
Indeed, little by way of organised data mining ks ocourred among Caribbean forecasters,
Griliches (1985) sums up quite effectively the uneasy alliance between data and
SCONOMISS:

“We did not observe them [dawa] directly; we did not design the measurement
instruments; and ofien we know Jittle about what is really going om.....Most of
our work is on “found” data, data that have been eoffected by somebody elss, often
for quite different purposes.”

Modelbuilders who have not participated actively in the generation of data tend to be
often content with its imperfections and tailor their spesifications 1o reflect the data
constraint. In some guarters, there Is even a perception that as long as & couple of
software packages and powerful microcomputers are acquired, the effects of data
canstraints on modelling and forecasting can be ignored, Whereas such 3 position may be



tenable for 3 small “scademic™ forecasting exercise, it is quite unsound for an organised
raodel building and forecasting programme at any of the region’s Central Banis.

In the model building context, the most challenging data problems that asise in the
Caribbean relate to missing observations, unrecorded variables, insafficient periodicity of
recorded data, measurement ercors and short samples. These deficiencies emanate from
weaknesses in the data cycle (sourcing, prepamation and publication) in the various
territories. The logical approach taken by our colleagues 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 computing sphere, each entity in a specific system is identified with its requisite
characteristics (datz). These attributes vsully exist in an unstructured form but zre
organised by a process of logical data modelfing which defines domains for the attributes
and allows a series of refational mappings among entities, Such a process permits easy
combinations of attributes for further analysis. This is what computer scientists refer to 23
& “database”. Modelbuilders and forecasters, therefore, need to spend more time with
the forecasting process. It is imperntive that the process of data requests, compilation,
publication and usage be informed by regular interaciion among the users and compilers of
economic data. The setting of priorities and foci would naturally be refated to ongoing
ultimate obiectives that the mode builders sesk 1o 2ddress,

Closely aligned 0 the issue of the development of an appropriate darabase environment is
the choice of appropriate information architecture to support the policy analysis and
coardination function. Richardson, Sackson and Dickson (1990) have defined the basic
elements of this architecture as one which reflects the interrelations among data, hardware,
software snd communications, The main elements of this type of system include:-
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1) - Nerwork/oommungation architecture

23 Office architecture

3).  Dara architecture

Network architecture refers 1o {ADD]... while office architecture incorporates . [ADD]...
Dats architecture includes . [ADD).. Modelbuilders in our region must become aware of
the critical importance of 4 good information environment to successful policy modelling
and coordination. In fact, any aiempt at integraing the efforts of individual policy units
must consider the elements of informution architecture. In particular, a proper
communication architectitre would almost automatically guarantee the rapid transmission
of dats, in a generic sense, among individuat upits. This communication architecture may
take the form of “Local Area Networks (LANS)” in the satellite nations, which would be
linked via gateways to a Wider Regional Area Network (WAN). In addifion, some
consideration would bave to be given to the housing of the network systems and to the
idertification of the approprate inflastructure and equipment t© support the
Network/Cormmundoation and Data systems,

13 Mode! Specification

Given the obiectives of interest, the model builder attempts 1 construct a model that will form
the basis of decision making. A muode! is an sbstraction of reality, 5 simplification of the real
warld.  An economic model consists of bebavioural relations, techrclogicsl relations and
identities or definitional relations. Behavioural relations are forces thought to determine the
behaviour of the various groups of economic agents.  Technological relations describe the
restrictions mposed by the cument fechnology and endowmmemt of the system.  Qften
teclnological relabions, such ag the production fimction, are not explicit i the model, bt
would have been used 1o derive belunviowral redations such as the demand Rumetion for labour.
Identities or definitional relations are self-explanatory.

Econotetric modds are ecopomic modsls In an empirically tegtable form.  This generally
means augmenting the deterministic component of the belaviowrs! equations with stochastic



disterbances t0 capture cbserved variations in the data that are unaccounted for by the
approsdrmation to the camplex provess generating the data. These disturbances can be viewed
as catch all torms represesting all the varisbles considered irrelevant for the purpose of the
model, as well 28 emors due to nacenrate functional form specifications, and mezsurement
emors in the veriables being expiained. In order 1o muke a probability statement or inference
ahout the wider population parsmeters of interest from the specific sample being described,
classical theory requires a specification of the probability distribastion of the disturbances. The
most general form of a simultansous equation macroeconomerric forecasting model may
be represented as:

P24 25 LN ANE e SPRCL T Y D

where p,, i =0,L,m, are vectors of current and agged values of endogenous variables and
X,.,, = 0},--,n, are vectors of exogenous variables, f is a matrix of (generally unknowm)
coetticients and g, & vector of random distarbances.

Several considerations arise in the actual formulation of a racroeconometric model.  These

include:

(1} Elsborating the theoretical and z priori notions that inform the linkages in the model,

(2) Esmblishing & mapping from possible theoretical latent variables to observable
COUNerpars;

(3) Choosing appropriate fimctional forms;

{4) Deciding on the size and composition of the model {number and type of equarions}.

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

informative on policy issues. However, policy analysis and recommendations from the

mode] ought to be informed by simulations and should be tempered by analysis of the

implications of model comstraints, political sensitivites, and the sociosconomic

framework, the gestalt of which cannet be included in the model.  The need for
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documeated analysis and a statement of model assumptions facilitates replication and
cannol be understated.

‘The specification of the model is arguably the most difficult part of the exercise. Standard
practice has been for the modeller to be guided by economic theory as well as hisher
knowledge of economic struciures and institutions in giving a specific structure to the
geaeral mode] defined by equation | above. Given the statistical database available, it is at
this stage that questions ahout the size of the modsl {the level of disaggregation) and the
dynamic structure of the equations should be addressed.

All this, of course, is sasier said than done. First, it is 5ot clear how the “relevant theory”
ought to be defined. Should model specifications reflect standard Keynesian, Monutarist,
or Structuralist notions, or what the great economists coming out of the Caribbean
tradition rell us? Or is is what our own training as economits lead us to understand about
the structure and functioning of Caribbean type ecanomies? Are theorstical construdts of
the “dermand side” fike consumption and investment analytically useful in the Caribbean
context and what should be the appropriate modelling framework {multipiier-accelerator
theory)? To what extent should our theerising be refated to the end use to which the
taodel is to be put and, in tiis case, shoulda't the approach to specification be mors
eclectic, using wharever theoretical notions might serve the surpose? Further, should we
embrace Sims' (1980) “atheoretical” approach which uses Vector Autoregressive (VAR)
models that require no greater knowledge or understanding of economic structure than
“everything depends on everything else?”

This lack of an organized body of theary 10 allow appropriate specifications of the realities
in Caribbean econcmies is ome problem that has affected consisters  theoretical
specifications, We need specifications that are acceptable relative to some theoretical
notions ammd perform  adequately according o statistical criteria. The underlying
sssumptions shouid be clearly stated for intersal model consistency checks and for post



estimation validation, Ultimately, the specification design will depend on the sims of
policy makers. The major issue, therefore, refates to the question of what is the best
theoretical framework and eperational fimctional specifications to address the objectives
of the policy makers. These aims sheuld, in the context of Caricom, reflect targets for
employment, growth in reat GDP, foreign exchange accumulation and the rate of inflation.
If there is a genuine interest in building models that can guide the Council of Central Bank
CGiovernors, then a decision has to e made on how best to use the individuai countey
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. Althotgh not discussed in this paper, a regional model has the distinet
advantage of allowing foedback among the varipus national submodels; the overwhelming
logistics fbr implementing 2 regional model would make it difficuit to recommend such an
option at this time. Abstracting from those inter-country linkages, sach national model
should contairn a specific general equilibrium design with the following broad strecture:

1. Natioral Product amd Incoms
Sectoral cutput
Consumption and Investment behaviour
2. Labour Market
Latour demand and supply
Wages
3. Monetary Sector
Money demand
Dorsestic Credit
Inflation
Non-bank Fisaneial Intermetiation
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4. Government Sector

Direct and Indirect taxes

Cuirent and Capital expendifure.
5. External Sector

Exports and Imports

Capitad flows

Reserves

Exchange rate

Daa mdy not permit the construction of a model with all sestors fully accounted for. In
fact, it would be desuable to proceed in 2z moduler form with different sectors oF
subsecfors having different degrees of disaggregation snd completeness to reflect
individual country structures and their main policy concems. For example, a Trinidad and
Tobago model may inclede production and trade equations for petrolenm products
whereas an OECS model may wish to focus disaggegation efforts in the production and
trade modules on tourism and basanas®

13.1 Exogeneity and Causality

A premise of the Cowles Foundation Approach postulates that the classification of variables
into "endogenous” and "exogenaus” and the causal structure qf the model are giver: a priod
and are therefore untestable. This approach has, in recent years, been criticized on several
grounds: () classification of variables into endogenous and exogeaous is sometimes arbitrary;
(i) there are variables which should be included in the equation but are excluded so as to
achieve identification (the Liu (1960) critique) and; (i} ar times the coefiicients in 2
simultanepus equations model cannot be assumed to be independent of changes in the
exogenous variable (Lucas (1976) critique). For example, if the exogenous variables are
changed and agents anticipate the change, they would modify their bebaviour accordingly.



Thas, there i 2 need to formally classify variables inte exogenoas and endogenous variables 10
remedy these criticisms. One solution, at least to the Lucas critique, Is to make the coefficients
of the simultansous equation system dependent on the exogenous policy variables (Maddalz
{1992). This makes the modet 5 varying parameter model (See Maddala (1977)). Leamer
{1985) and Engle, Hendry and Richard (1982) suggest redefining the concept of exogeneity to
make it testable’ . Engle 2t al (1982) provide three testable definifions of exopencily: weak,
strong and super. A vansble x is said 1o be weakly exogenous for estimating a set of
paramiters [ if inference on B conditional on x ivolves no loss of infbrmation.  Super-
exogeneity relates to the Lucas critique and requices x, to be weakly exogenous and the
parameters in the jolnt probability distritamtion of w and x, to remain fnvatfant to changes in the
marging] distribution of x,. If %; is weakly exogenous and ¥, is not preceded or Granger caused
by any of the endogencus varizbles in the systerm, x is defined as strongly exogenous.
Granger’s (1969) definition of causality is based on the notion that the fture cannot cause the
past but the past can cacse the fiture, and refates to dynamic stochastic systems in terms of 2
predictability critetion.  Methods exist for testing both Granger causality and exogeneity.
Granger causality from x; to v generally translates into a regression of v, on lagged vs axd
Iagged x's and testing whether the cosflicients of the lagged x's are jointly 2er0. Tests for
exogenerty depend on the availability of exira instrumentsl variakles and involve adding these
constructed variables to the original equations znd testing that the coefliciers of these added
varisbles are jointly zero (see Maddala (1992)}1

132 Hentiffeation

The identification problem is concerned with estimating the parameters of the model I
appears whems more than one theory is consistent with the geme “data® and there is no way of
distingusishing them. In other words the thearies are observationally equivalent o the structure
of the mode is unidentified (see Hsiao (1983) for a usefll sarvey). The classic sxample given
follows from Working (1926) in which there is no knowledge of conditions of supply and
demand beyond cur belief that the dasa represent equilibria. With only the data there is no way
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of deteniining which of the theories (supply or demand) is correct. Thus, the structure

Idemification can bs esiablished if the stuctural parameters can be derived from the kmown’
reduced form parameters® . I the reduced form coefficients imply two or more distinet values
for a single structural parameter the model is said to be overidentified. I unique nurerical
vaiues of the structural parameters of an equation can be obtained, the equation is called
exactly identified. Underidentification, the last category, refers to the case discussed carlier
where it is not possible to desermine the stuctural parameters from the reduced form
coefficients. The difference berween overidentified and exactly idemified equations is simply
that the latter are easier to estimate than the former’ .

In Enear simultaneous equations modely, a necessary condition for the identification of an
equation is the order condition which states that the number of variables missing from the
equation but inciuded in the system should be greater than ot equal (according to whether the
model I8 over or exmatly ideatified) to the number of endogenous variables in the equation
minus one. ‘To tiis counting rule, one must also chock the rank (sufficient) condition which is
basad on the siructure of missing variables in the other equations.

1.3.3 Functional Form

Usoally there are several ways of formmiating the econometric madel from the sCOnOMic
model. One reason for this is that there may be several fimetionad forms which are consistert
with the theory. Although economic theory may somelimes indicate the nature of a fimction,
we often rely on statistical methods to determine the finctional form consistent with the
ohserved data. Models can be linear or non-linear, static or dynamic, and structured in levels
or differences,

Maost mdel buildess are likeiy to favour linear models becanse they are easy to estimate.
However, such functions may not always fit the data very well, thus resulting in large



estimation and forecasting errars. Non-lnear models, on the other hand, are generally diffioult

to estimate and manipuiate (see Greene (1991) for 2 hucid discussion on tests for functional
form).

Earlier modellers (see Boamah {1580)) suggested that whether 2 model is structured in levels
c;a‘ﬁmdiﬂ'md:pmésmwhaherhistobeaseﬁforshon—tmmicng«mmfmwsﬁng
For short-germ forecasting, it may he appropriate 0 analyse the system in rates of hange of
varisbles. Recent research suggests that it is necessary to determine the properties of the series
over time as this may bave implications for estimation and inference, For example, the fact that
mMany econofiic ime series are nonstaionary in the sense that the mean and variance depend on
time, cenders inference on equations estimated in levels misleading However, a finear
combination of these nonstationary variables may be statiorary, thus allowing OLS estimation.

Economic theety is generally silent about dynamics, The dynamics has to be determined from
the statistical methods employed. In this respect, emor comection models, which encOmpass
many static and dynamic structures, are becoming quite popular (see Charemza and Deadman
{1992) and Cuthbenison, Hall and Taylor {1992)).

13.4 Simple and Complex Models

Many scientists (for example, Popper {1959) and Friedman {1953} have a preference for
simple models as they are easier to understand, communicate and test empitically with data.
However, as Maddals (1992) notes, "the choice of 2 simple model to explain complex real
world phenomenan leads 10 two criticisms: (1) the mode! is oversimplified, and, (2) the
assumyptions are unrealistic”, For example, to say that the demand for money is only a function
of the rate of interest is an oversimpiication and also an unrealistic assumption. To the criticism
of oversimplification, Koopman (1957, for example, argues that # is better to start with a
simplified model and progressively construct more complicated models. On the other hand,
economists fike J1). Sargan and David Hendsy of the London School of Economics tradition
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favour starting from a very general model and simplifying 2 progressively based on the data
{see Granger (1590)).

Regarding the criticism of “unreslistic assumptions”, Friedman (1957) arpued that the
assumptions of a theory are never descriptively vealistic, Therefore, "the relevant guestion to
ask about the assupptions of & theory Is whether they are sufficiently good approximations for
the purpose at hand. And this question can be answered only by seeing whether the theoty
works, which meass whether it vields sufficiently accurate predictions”,

The choice of 2 simple or complex model must also depend on the ntended purpose. The
mode] busiders should weigh the benefits against the costs of building and comtinually updating
the model.,

1.4 Estimation and Testing

Whier; the model has been specified we can proceed to test the empirical validity of the
economic model. Several issues are fnvolved relating to measurement and method of
estimation,

141 Measurement Problems

Economic theary is not lirited 1o the avaiisble data. Funther, concepts developed in economic
theory are not conditional upon being measurable. This often results in economic hypotheses
baing formulated in terms of unobservable vasiables. Consider, for example, the following:
Coma,+a Yt var +a,H +a P v u, (2)

where C is consnnption, YP is permanent income, r is the rate of interest, H Is the ratio of
urman capital to totad weslth and P° is expected Inflation. Measurement of cach ooe of thess
variables presenis problems. In practice, C is usaally meanuved by consumers’ expenditure on
non-dursbles, which differs from actusl consumption in that it does not allow for the fow of
sexvices from durable goods; Y® is not directly observable and is usuelly approdmnted by a
weighted average of present and past vahtes of measured come with geomeivically declining



weights - an ad hoc approdmation which is £ fom satisfictory.  The choice of the
appropriste rate of interest (nominal or real, short-term o7 long-term) for an aggregate finction
is in the last instance an empirical matter. Furthermare, data on wealth if availsble at alf, are
not celiable (see Arestis and Hadjimatheon (1982)). As a result M is measured by proxy
variables {such as the ratio of earmed income to total income) which do not‘ do justice to the
theoretical concept. The fmal regressor, P¥, is also non-observable; notwithstanding the
problems of measurdng the acual rate of inflation, the expectation generating functions
employed in practice, inchuding adaptive and extrapolative expectations, are mostly ad hoc
devices which leave the issue open.

Other data considerations include the length and urit of ime. n order to ensure consistency of
estimation, especially in simuitaneous estmation techniques, the number of degrees of freedom,
that i the nurnber of unspecified parameters of the joint distribution, must be sufficiently large.
‘The wiit of time used would generally be determined by the natore and use of the model, For
instance, there would not be much use for an Inventory mode! basad on annual data if in ceality
sranufachirers adjust their production and stock quarterly. '

Problems of measurement and mmobservable varisbles are widespread in economics and are
particularly apparent in devgioping counties. Whenever they occur, their presence and
importance should be admined and the implications for any of the conclusions from the
smpirical research spelled out. One case in point is the assmption of subsidiary bypotheses
when testing a particular hyporhesis. The testing of such subsidiary hypotheses tan question
the generality and definitiveness of the conciusions of that specific hypothesis, For example,
consider the empirical modeliing of seasonal data. Until recently, the practice had been either
1o use seasonal dumary variables as additional regrcssOrs OF to mun regressions using seasonally
adjusteddgm We now know that the use afdnﬁmwvariabt%mmwumm imposing sn
priori and #d hoc seasonal pastem which may be extraneous {o the relafionship being estimated.
Also, seasorial adjustments distort some data characteristics that are unrelated to seasonality
{(Wallis (1974} and Prothero and Wallis (1976)). The must recent suggestion iz to test for
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seasonal integration a5 a means of choosing between deterministic and stochastic seasonality.
If a series is seasonally integyated, sessonsl differencing would be the zppropriate method of
deseasonalisation (ses Hylleberg (1990) and Crafgwell, Leon and Mascoli (1984)).

142 Methods of Estimation .
Enﬁtﬁng&wnwddxmﬁwmmcheiwefanw' te estimating techaique is very
ict:g:éﬁam. This aspect of modelling recsived a lot of attertion in the 19503 and 1960s through
the Cowles Fousdation which speut 2 lot of time devising alternative estimation methods and
computer Algosithms. Estimation procedures can be classified into limited information methads
and'full information methods. Limites information methods (for ¢xample OLS) estimate one
mﬁcnaaﬁmwhﬁeﬁﬂhfermaﬁmm&hﬁs{ﬁxmpm&ﬁm&nmmm
Likelhood) treat all equations and all pacameters jointly. Asymptotic results suggest that all of
these structural estimators should be prefierred to OLS which, zlone among the estimators, is
inconsistent {sce Greeme (1991)). Unfortunately, samples are finite (moreso in developing
coumries) and in meny cases OLS has a smaller variance about its mean than does 2SLS about
its mean, leading to the possibiity that OLS might be more precise on a mean squared error
criterion.  For these reasons OLS is often used (See Watson (1987)). However, the fact
remaias that OLS standard emors are biased .and in all likefhood, not usefil for inference
purposes.  Other limited information approaches lke 2SLS are preferred. Intuition would
suggest that fill information methods are supetior to single-equation estimators and should be
used given that the current state of avaiiable software has all but efiminated the computatiorl
simplicity advantage of single-equation methods. Why then aren't these methods used? First,
any specification ernor in the structure of the model will be propagated-throughout the system.
The limited information methods will, by and large, confine a problem to the particaiar
sxuation in which it appears. Second, Monte Carlo studies have indicated that the finite sample
vasimefﬂmﬁ:i!infumwﬁoncsﬁmmaybeasfmgeaseriargwmmatnfzheiimited
information estimator (see Greens {19813}



The choice of estimation techmique is largely a finction of the siructure of the model's
equations and costs. If there is no simultaneity in the structural relationships, then OLS
yields consistent estimates, I however, simultaneity exists, the approprinte estimator
must be taken from the class of systems estimators. The majority of large scale models
that have been constructed in the Carbbean, have utilized mainly Two-staged Least
Squares (25LS) and Ordinary Least Squares (OLS} as the principal estimators.

Recently, the framewark for modeliing single equations has become more sophisticated
largely as a resuit of the development of the general-to-specific methodology® and its link
with cointegration (see Engle and Granger (1987), De Marchi and Gilbert (1989)). Leon
amd Samuel (1994) apply this methodology to a maodel of St Lucis bt it is unclear how
successfis] this approach has been since the model is still at 8 prelimisary stage. Another
example of the use of that msthodology s the mode] of the Reserve Bank of New Zeatand
(Brooks and Gibbs (1592)). In the context of these developments, the Ordinary Least
Squares estimator is super consistent in filly recurdive systems. That property, however,
daoes not tramslate 10 not-recursive systems where complex feedback relationships may
introduce nmultiple orders of integration among a given set of variables. It is therefore
conceivable for such systems to have variables which are 12}, 1(1) and I{0} and for which
no integrable combination yialds a set of Q) variables.

The use of the cointegration approach folds 2 lot of promise. In the first place, it imposes 2
framework for a dynamic strnscture which takes full accomnt of the "equilfirkum” or “long run”
properties of the model, Second, the approach includes a “built-in specification test” because
of the existence properties enunciated in the Granger Representation Theorem. However,
there is & cost attached. First, the determination of cointegrating relationships can be 2 long
process of establishing the orders of stationarity of all economic time serfes to be used in the
model, and the tests may vield unsatisfactory results because of the shont span of the dara.

Second, choosing as appropriate VAR structure may be problemmatic because data shontages
may not allow &feremt lag lengths, even when the dala iz adequate, the economic
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interpretation of the coefficients are pot Yumedistely obvious {s¢e Charemza wid Deadman
(1992), p.201}, Finally, akhough growing, the availability of software for the new techniques
is stll sparse: to date, MICROFIT (Pesaran and Pesaran (1991)), EVIEWS (Lilien et al
{(1994)), PCGIVE Professional (Doornik and Hendry (1994)), RATS {CATS procedure
{Hansen, Johansen and Juselius {1995} and GAUSS (COINT (Phillips and Oularis (1993)))
allow for estimation using the Johensen procedure.

[.43 Evaluation and Model Selection

Before the estimated model becomes operational, it should be tested for economic and
statistical adequacy. The size and sign of parameters should be investigated to determine if
they conform to the expectations of the theory. Tests or measures of the validity of
restrictions, the cxplanatory and predictive power of the regression, the sability of the
parameters, the size and pattern of Tesiduals are criteria that can be used to evaluate and chocse
among dval specifications. The development of more recent tests (see Godfey (1989)) has
rendered the old practice of chaosing between relagonships entirely on the basis of the size of
R?, the coefficient of rustiple determination, obsolete. It is now well known that a high R
does not establish causality and in fict can eastly be achieved especially when any two variables
are trending. In fact, it is not always the case that one ¢an choose 2 model that fits the data
well IF, for instance, the model is designed for forecasting purpases, the researcher may be
fowced to compromise, acceptng some equations which, although igss desimble fom 2
statistical point of view, nevertheless help to improve the forecasting performance of the
model Thus, the primary puspose of the muodel plays 2 role in shaping its finel foray . Anothar
criterion for accepting a model is its encompassing ability, that 1y, its ability to expldn relevant
findings from other studies {see Mizon (1984)).

1.5 Forecasting, Struiation and Policy Analysis

Forecasting, in the framework of the general mode! defined by equation (1, 38 the estimation of
the as yet unobserved yig, k= 1,2, .. given Y. k=02 ..m % k=0L% .. nand B.
Ironically, it is probably the most misunderstood stage of the whole forecasting cyele and there



. is a widespread belief that this is a fairly mechanical exercise requiring not rmch more than
imerfacing with the computer.

Nothing could be frther from the tuth: there is a very rigid and disciplined routine 1o follow
which requires, among other things, a lot of expert opinion and fudgement shaout the firure
path to be taken by the exogenous variables in the model. This path may be knoven with some
cenzinty in the case of certain variables, especially if the model is being used by some state
agency fke a Ministry of Planning, but it is likely to be unknown for variables which are of
fundamertal importance - like the price of oil in the case of Trinidad & Tobago. In the final
anslysis, the forecast will be as good as the assumptions made about the (usually numersus)
exogenous variables in the model.

The aim of forecasting is to predict X, h =1, 2, 3 given 2 series of equally spaced
observations X, t = 1, 2,..n.  In a farge scale macroeconometric model, the main
challenge is 1o project accurstely values for the endogenous variables in the system given
assumptions about how the mogenousvvariﬁh{a; are likely to behave in the future, Large
scale macroeconometric models utilize 2 relatively strong assumption about replicating the
firture from adequate knowledge of the past. This assumption of stractural and parameiric
constancy is fine if the processes generating the observed data evolve in 2 constant and
stable manner. Forecasting accuracy, however, is a function of Extute, post-sample events
which may change on account of unforseen circumstances.

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

,but mather the process involved in arriving at the prediction and in the way they are
interpreted and utifised. The accuracy of forecasting is therefore dependent on the
judgment of the modelbuilder whe may be required, based on histher undersianding of
future events, 1o modify the forecsst values within tolerable bands. The pestinent issue
now becomes how different ave the model forecasts from the expectations of experts and
how much adjustment needs to be made to the model,

54

In 2 standard set up, the best forecast of the disturbance in an equation is its mean value of
zere. However, practical forecasts are not purely model based (zero projection), but are
subject to non-zero restdual adjustments called “constant adjustments” or “zdd-factors” {ses
Wallis (1989)). These sdjustments ars based on (3) the recent pattems of the residuals, (i)
available current bxformation not yet incorporated in the moded, (i) data revisions, and (iv)
information about fikely future developments not already weorporated in the model; for
example, if iabour contracts are due for renegotiation, an adiusiment may be necessary in the
wage wage equation.  Such adjustments are typically made in Feu of a respecification and
reestimation of the model’s equations, which are often impractical ai that siage of the
forecasting process. Residual adjustments are slso used to “fix” solutions to meet a required
dita consiraint; an example of this is wien an add-factor is used to ensure that a forecast
marches the value of an endogenous varable which is known before the forecast cccurs,
Adjustments are not necessarily imited to the endogenous vansble of merest; & norezero
residual may 2is0 be incorparated in 2n equation of znother endogenous variable which is
related to the endogenous variable of interest. This mechanism can also be use to explore new
mﬁéﬁmmmmmmammm Ir is pecessary in each case

“to trace the implicit extension that is being applied to the model; it aids understanding, ensures

replicability and points to structural changes that may nead to be incorporated later,

The macroeconometric model building environment should not provide the only guide to
the fiture path of the economy. Indeed, it may often be helpful to combine this approach
with » series of other methiods which can be weighted depending on the preferences of the
forecaster (see Granger and Ramanatham (1984} and Holden and Pesl (1986)). Although
the Trends, Analysis and Projection exercise of the Central Bank of Trinidad and Tobago
generated both econometric and judpmental forecasts, there was no explicit process of
weighting the importance of the methods based on the preferences of policy-makers.

It oacroecosometric models when all the diagnostic checks have been carded out on the
moxiel, the researcher may conduct expertments to futther test the validity of the mode] and/or



to predict the unobserved or future values of the endogenous variables™ . This is usually done
through the process of simulation, In the framework of equation {1 above, simulation imvolves
the determinaticn of the time path of the elements of the y vector given x and B An initial
fnmm&d&eb&fmm&ismmmmmmmmﬂeéapaﬁcy
simuifation, is recalculated after altering one or mare of the exogenous varfables, A comparison
of the base and policy simulations shows how, conditional on the estimated wodel, the
economty would be affected by the policy change. The rationale for the use of statistics based
on simulation is that equation by equation evahuation does not capture the firll richness of the
mmm@mmmmﬂmeéismﬂyampmméaﬁofﬁmpmm
the data, then it should produce output that closely ressmbles the observed dats. Intuitively,
too, it would ssem very plaugible that a model purporting to forecast fitturs values should at
least be able 1o setisfactorly explain the past (see Watson {(1987)). The issue of validation
follows no “hard and fast nules” and more often than not, modebuilders are forced to

teade off alternative eriteria in different ways depending on the purpose of the model and
the nature of the variables concernad.

This process of simulation is not as straightforward as it may appear since depending on
the nature and size of the system convergence may be a slow process. Moreover, there is
no correlation between goodness of fit of the individual squations and good simulation
and forecast performance {see Klein and Young {1980} and Kmenta asd Ramsey (1981)]
Thus, emphasis on single equation simulstion criteria may be misplaced. One global
measure of 2 model’s explanatory power is that provided in Smith (1977).

Ex-post simulation is conducted when the main interest is to test the validity of the model. The
model is simulatid through the estimation pericd and a comparison between the original data
series and the sirmulated series of esch endogenous varishle canbe made. Forecasting involves
the simudation of the model beyond the estimation petiod. Two forms are often identified: ex-
post and ex-ante forecasting, Tn ex-post forecasting the simulaion begins at the end of the
estimation period and extends to the present. Ex-ante forecasting, however, refers to the
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sokition: of the model from the current period ifo the future. Quamitative messures which
help to gauge the tracking performance of ex-post siraudarion and ex-post forecasting inchide
measures such as the root mean square ervor, the mean simuiationforecast error, the mean
absolute sruaton/forecast error and Theil’s inequality coefficiens and variance discomposition.
Messures of ex-ante forecast performance are more complex 25 they require a process of
stochastic or Monte Casks simulation. Other meastres used in evaluating models check for (1)
the number of tumning peints the simulation/forecast missed and failed ta predict as well as the
mumber of under or over-predictions; (i) the response of 2 given endogenous variable (targes}
to a change in an exagenous policy varizhle {instrament). [deally, the response should conform
to the theoty and empirical chservations {see Wallis (1989)); (i} the sensitivity of the models
to factors such a5 the inftial period in which the simulstion began and minor perturbations in the
coefficients. These changes should have mrinor effects on the simulation or forecasting results.

What caveats should accompany policy prescription or forecasting? First, the estimated model
is based on the available historical data. These are generated as products of the economic
structure and can only be used for policy anaiysis on the assumption that structure does not
change, For exampls, the UNDP model of the Jamaican economy uses data from 1974 to
1989 while the Hilaire et al. model of the Trinidad & Tobago economy was estimated on data
from 1566 to 1986. Since the structure of these economies has undergone such radical
changes in the very recent past, policy prescriptions based on these forzcasts need to be
interpreted with great care as the analytical usefiiness of both the equations comprising the
nrdels and the estimated coeflicients are so longer obvious. Second, fheecasts have to be
based on the estirated coefficients. Policy forecasts will therefore contain marging of error just
as the estimated cocfficients do. Further, even if the estimated model is adequate and the
coefficients are precise, forecasts can stll be wrong since they incorporate forecasts of the
exogenous variables in the model, and because of changed “extemnal” conditions that could not
have been predicted or due to 2 change in policy that has affected model parameters (ses
Leon {1939)).



16 A Schematic Representation of the Steps in Model Building
We have discussed model bullding as if there is no interrelationship between stages | - 5
{Figure 1.1). There has, however, been considerable dissatiefaetion with this scheme since the
1970s. It 18 ludicrous 1o assume that there is no fosdback fom the econometric testing of
economic theories to the formulation of scosomic theories (fe. from box 6 to box 1).
Econometricians do not simply take the theories they 2 given and test them, learming nothing
from the testing provess. Skmilasly, the deta collecting spencies do not gather whatever data is
available and the econametricians use wharever data is given 1o them. Tn addition, it has been
suggested that in testing hypotheses one assumes that the specification adopted in box 2 is
correct in that tests are only made on the original economic modsl. The modelling process
genecslly follows an up-down, down-up scheme with feadback from the disgnostic checks to
the original model specification and to the refinement of the econometric madel. These new
developments suggested ate shown Gguratively in Figure 1.2,

[Figures 1.1 and 1.2 abous here]
2 AReview of Caribbean Macro Models

There are fow formal -macroeconomic models for policy use or policy evaluation in the
Caribbean, perhaps because the notion of economic mansgement is relatively new to the ares.
Systerns can be divided ino three categories: planning models, estimated statistical models and
judgenenta madels, Plasing models are based on imput-output relasionships, using linear
programnding technicques 1o establish feasible long-term paths for the economy. The sole
Caribbean example of a mode of this type is to be found at the Government of Jamaica’s
National Plansing Agency'®. Judgemenal forecasts, as the rame implics, saggest that the
forecasts are based on forecaster's judgement. These types of models have been used by the
TMF and the Cenirat Bank of Barbados (see Worrell and Holder (1984)). Qurmaiaconwnis
the thind class of economic models, that is, statistical coonometric models™ . We do not assess
the models under review according to il the design arfteria discussed in Section 1 mther, the
emphasis is ox the sector composition, size and scope of #ach study, points of similarities and
differences with other models of the same econtomy, their muin findings and the way in which
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cach model hangs together as 2 whele!. A critical evaluation of these models as well as
siggestions for improvement age provided,

21 Macroeconometric Models for Jamaica
As Table | indicates, the eatiest efforts on macroesonamic model building in Januica used
OLS or 25LS as the estimating method, The frequency of the data was arsual and the systems
were essentially Keynesian; they mcorporzted the conmzmption function and atiempied to
estimate income maltipliers, neglecting monetary effects. These models however recognised
the importance of intermational flows to the Caribbean and the authors spent time examining
the prominence of trede flows through imponts 2nd expons functions. Later models by Worrell
amd Holder (1975, 1984) considered not only a prominent tradeable goods sector but also the
non-iradeables, banking and povernment sectors. Nowe of these models has yet been used for
forecasting by poBeymakers,

[Table | about here - Macromodels and their characteristics]
22 Macroeconometris Models in Trinidad and Tobago
The models for Trinidad & Tobago were developed along similar lines and are comparsble in
soope to those done on Jamaica. There was some discussion on the monetary sector and e
supply-side of the economy, aspeczs tacking in the earlier models, As a remft of their lighly
aggregative nature, these early models on Trinidad and Tobago were however smaller in 2z
than thelr jamaican counterparts  The later models of St Cyr and Chares {1992) and
especially Hilaire, Nicholls and Flenry (1990) are pasticolarly important as they generated ex-
post simulation and {orecasting resuits, The Jamaican madels never reached this stage of
development. Also important to Caribbean macro-modelling is the fact that the first and only
attempt at estimasing a quarterly mote has been on Tonkfad and Tobago although, as Boamah
{1580) correctly observed, "even if one were to overlock the use of an inappropriate estnmting
technique (OL8), most of the results reported ate themselves unaceeptable from the view point
of conventional means of statisticai inference”. Also, no aiternpt was made to consider the
possible seasonal varistion in the data.



2.3 Macroeconometric Models for Barbados
Of the dwen countries, modelling stated last in Barbados, As a result, the theorstical

consteuction of the early Barbadian models was faidy sound. Barbadian model buiiders seemed -

to have learmrt from the weaknesses inherent in the models of Trridad and Tobago and
Jamaica As a means of giving their previons judgemental approzch a statistical basis,
Barbadian model builders have sought to combine econometric, accounting and judgementsl
frameworks, thereby advancing medel building in the region. These models have been uged,
with Hmited success, to provide medium term forscasts and ex-post sinnlations {see Galawish
and Worrell (1988) and Craigwell, Haynes, Walker and Worell (1993)).

2,4 Evauation and Critique of Canbbesn Macromodels
The macrosconometric models reviewed above collectively exhibit 2 great deal of simikarities in
both the thecretical structure and methods of estimation. Owr purpose in his section & to
present & general evaluation of the models from the perspecitive of

()  theoretical underpinnings, and

) econometric considerations.
Some model spectic issues are also addressed.

241 Theoretical Undermpinnings

The discussion above Mghlights the ‘incompleteness’ of Caribbean macroeconomic theory, As
Worrell azd FHolder (1984) writes, nearly “aff these models were abandonned by their anthors
befare they had captured sufficient interest to suggest adoption by policymakers and/or their
ctiics _.... the models in general did not yield sufficient insight into policy issues of most vital
interest 1o decisor-makers: exchange rates, fiscal policy, interest rates, central bank reserve
sexquirements and exchange controls”. Tndeed, these models, especially the early models {pre-
198(t) were basically of the neo-Keynesian genre, with their emphases on the demand side of
the economy, and little o7 no discussion of the supply side of the macroeconomic structure.
The problems facing developing countries fike the Caribbean stem mainly fom bottlenecks in
production due to Hmited quantities of certain factars, such as Bzrnan and physical capital, and
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relatively ineffidient production techniques (Boamgh (1985)). This problem, however, isnot &5
great a5 in the 1960s and 1970s as later Caribbean models have not totally accepted the
applicability of the Keynesizn theoretical framework, 5t Cyr (1991) has recently advanced
working hypotheses on some recurting themes centrat to Caribbean economies. Qur view i
that where theory models are tentative, statistical techniques should be used to distinguish
between exogenous and endogenous variables, to detenmine whether the modei should be
estimated in levels or differences, and whether the equations should be static or dynarmic,

2.4.2 Exonometric Considerations

We focus on two related issues: the data base and the estimation techique. The Caribbean
studics mentioned above were typically estimated with 8 - 9 ohservations and occasionally 15 -
20 observations. mzempwmefwmmmmmmmm
relations, particulardy functions relsted to the labour and financial markets (Worrell (1973),
Boamah (1980)). In many coses, the data employed did not comrespond precisely to the
mwre&cdspedﬁcaﬁmmdmmefmekeysmimwmmmmpmMmbjeawm
rareiom and gysternatic measurermamnt SI10T.

MWMQ&@MWWWWMEM@WMdMWWS
distorted picture of the economic structure being estmated. As staiod earier, econdists tend
mmgms&seifmdmandmybeignmtohhemmmﬁmaquenmofm
Ofitsm,lndeed,thelzskoféimsionunﬂwbimnmﬁedtodaemimbythe
Wmmt&s&&sm.bmmtohawbmmwmm@Moﬁw
computer. Caribbean model building efforts would profit immensely if our frained ccomoreists
{mm&zﬁm)bmmmﬁlmmm&z&weshmﬁdbcmamwmﬁm
mﬁomﬁngawda&wmﬂmhaﬁma;ﬁ:gmeumﬂymmﬂpﬁujc equations
employing rather poor data,

‘I‘hzmalldatasezsahaMmhmﬂmmof%mpmnﬁedmmmmic& There is some
dmmthmnmem“ﬁgiﬁcmoﬁg}ﬁwamimue gﬁorimnﬂedgeandmdaﬁaevkimme;



however, there is wide consersius that one should let the data tell pant of the story, especially
with regard to the dynamics of the model, as macroeconomic theoty is often silent in tis
respect (Malinvaud (1981)). In-depth data anslysis may provide insights on cansal links and
Iag patterns; such an approsch would undoutnedly emich our specifications. However, the
above mecro studies would suggest that Caribbean econometricians pay scant attention to the
dynangc properties of their medels. This may have been necessary to avoid the famdliar degrees
of freedom and ‘loss of power' prablems due to Hirnited data when fagged variables are included
in the regressions,

Dara mining is the term given to the process of determining 2 model's specification afler
confronting It with the data. As Rock (1984) observes, "due to the lack of a strong macro-
theory, model formulstion in the Caribbean ssems to follow this itemtive process: we postulste
a (usually parsimonious) representation of our prior beliefs and confront this with the data.
Often this preliminary exercise proves unsatisfctory and the model is revised". Such
specification searches may converge 1o the neighbourhood of the truth’ especially when
informed by established theory; however, one inheremtly tishs estiting unfil 2 some
{arbitrary) level of significance one discovers a 'significant’ relationship from the sample data,
As Johnston (1984} suggests, this sigmificance may simply be 2 specious contrivance. In
addition, such an (iterative) approach, sirictly spesking, may well invalidate sevem! of the
assumptions underlying the approach to tadifional inference (Leamsr {1978)). Leamer
proposes several appealing - essentially Bayesian - ways whereby the researcher can
appropriately discount the final results of such specification searches. We do not discuss these
here. In summary, one ought to take carefill account of the duta mdning process since such
procedures imply that the reported standard emors urderstate the uncertainty associated with
the estimated coeflicients - the rose may not be as real as if lookst

With respect to the estimating method, OLS is ofien wsed as the pragmatic choice.
Asymptotically, 018 often gives inferior estimates (biased and inconsistent) relative to other
limited information approaches like 2SLS in simmiitansous equation models. The exception to
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to provide more discussion on why this outeome prevailed. The point is that analytical research
on the small sample properties of the consistent (simultanecus equations) estimators, such as
2508 and LIML, indicates that these estimators may possess undesiable fnite sample
properties; for example, the 2SL.S estimators, under several commonly encountered conditions,
passess & distribution that has no Gnite order moments. In addition, centain consistent
estimators can have sedous findte sample biases and may be outperformed by OLS on a mean
square error criterion (Zeliner (1979)). Nevertheless, these results do not necessarily imply that
OLS is a good choice. There are many situations often encountered in empirical work that
challerpe the empirical suitability of the QLS estimator.  Some of thesz are: (1) omitted
variables; (2} use of unobservable variables, for example, expectations; () measurement emror
in the data; (4) stochastic misspecification; and (5} dynamic misspecification (so¢ Hendry
(1980)). Some resesrch has emerged on identifying and dealing with many of these technical
problems (Godfrey (1989)) and analysing the properties of sstimators in finite samples (Phillips
{1977)). An analysis of these problems are indispensable 10 a correct interpretation of our
empirical remults (see Watsan (1987)).

The more recent studies’ shove show litde evidence that many of these considerations were
entertained. Further, “casual” modeliing which ignores the above situations may even appear
sound by the usual regression disgnostics (DW, B, *¢'- and F- ratios), However, to accept
OLS results on the bases of these statistics alone, and without deeper soul-searching, is 2
process fraugit with danger. Granger and Newbold (1974) have clearly shown that when
variables are run in levels, inference based on these above meationed summary statistics muay be
misleading, In fact, in sirict terms, the ' and ' statistics ace themselves invalid for inference
under several of the above-mentioned conditions. Since the scooptance ofthe OLS results are
conditional on these statistics, the assumptions undertying their validity become important.
Godfrey (1989) has owdined several diagnostic tests (for example, exogeneity, pacmmuter
constancy, aufocorrelation) to check the underiying assumptions of fhe Jleast squares
regression.  The abjective is to design models that are theory-consistent approximations to the



process generting the dats, and which mimick elements both of the past, present and frbure

Another econometric problear which is not pecudisr 1o Caribbean studies is the issue of nos-
statiozarity. Convestiornal econametsic theory has been developed upon the assumption that
the underlying data processes are stationary . Hiowever, most ecanoic varishles do not extibit
constancy over time neither in mean nar variance, implying that classical statistical inference in
general is not valid. Recent developments in econometric theory bave shown that if 5 sef of
non-stationary variables is ecimtegrated, that is 2 linear combinarion of these variables is
stationary - valid estimation and inference is possible. This siationary inear combination can be
interpreted as a long-ran equiibrium relationship. Thus, this econometric methodology'™
(Engie and Granger (1991)) can help ascertain the existence of the theoretical specification.

In addition to the general puints raised above, there are practicat shortcomings tha, should be
considered in fornmulating modeds. For example, in Hilaire et al {1990) consumption, incorne,
and fmports are estimated using cutrent prices, notwithstanding the et that the period covers
years of moderate to almost no inflation {the 0%} to years when inflation was as high ss 22%
(the 70s). In addition, some extimated equations did not recopnise underlying identities. For
example, Hilaire ct af estimate the finction

NDAT =-11591- 1006 BUD + 1108 NDAT{--1) 3
(X2 (XX (20 51

[insert t-statistics here - odit Mathtype equation]
where NDAT = Net Domestic Assets of the Central Bank and BUD = Govemment's Budget
Surpls'®. The constant tem: (which should not have beer used at all} is not significant while
the coeflicients of BUD and NDAT-1} are mot sipnificantly different from -1 and 1
respectively, their correct values derived from the ideatity NDAT = NDAT(-1) - BUD.
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Depending on the obisctives of the model and the requisite fevel of diss
can be made regarding the desirable mix of behavioural equations and idemitles. Some muthors
prefer using identities 10 estimated equations wherever the former ave possible.  For exampic,

T Revenue = o + A Taxe Base {4}

the identity Tuax Revernue = Average Tax Rate * Tax Base could be a preferred altemative;
the average tax rate could be deduced from the data,

If the model is to be used for policy making purposes, the use of the identity instend of the
equation 4 provides 2 very powerful policy instrurnent: the average tax raie. The fixed vaku
for B clearly does not provide for this possibility.

1t iz particularly Important that fandamenial accounting ilentities of the econoniic system be
incorporated into the models. A faffure to do this sskes it unclear whether sectorad Enkages
are smisfied. In addition, assumptions implied by data constraints mwst be filly recogrised.
For exampie, we cannot cldim no assumption of money market equilibriom when the data does
not distinguish between money demand and money supply and the same maney series is used
to model both demand and supply functions. Further, where data sedies. not available in*
published sources, are compiled for the moded building exercise, the procedures used should be
clearly stated. Mot only is replicabifity facilitated, but the avcuracy and interpretation of the
resudts will depend on the validity of the constructed data,

Stomlstion results mwst also be interpreted with great care. In Hilaire et al (1990), when the
mixdel was sinmmilated to determme the effects of a fall in ofl prices, the model predicted that
domestic prices would rise. The covollary to this, of course; Is that 2 rise in oil prices wonld
result in a slow down of domestic inflation, a resudt which, in addition to being counter



intuitive, is comrary to all the existing evidence: Thiz result alone, in retrospect, should have
bees: sufficient to prowmpt fimther inquiry on the adequary of the model specification.

Firally, the limited attempts at forecasting have not been very encouraging. In Hilnire ¢t ol
{1990}, the mods! was used to generste forecasts for 1987 and 1988, The actual percentape
errors are quite large, especially for the second year of the forecast (1988). For example, in
1988, the forecast errors were 47% for the money supply, 26% for the wage rate and 10% for
GDP, The differences between the actual and Torecasted growth mtes arg equally larges @
acmal growth rate in the money snp;:iy(}f 7.9% is forecasted as 33.9%%, a contraction of 2.94%
in Gross Domestic Production is forecast as a 1.8% growth while a 16.6 % increase in the
Budget Balance s forecast ax a 6.4% increase. For comparison, the UNDP model of the
Jmﬁmmmmmmwcmmmefmmmiw&?ﬁrémmlmw
1991 (the two years mdjacent to the historical data used to fit the maodel) show significant
differences between artual and forecast growth ates: a 5.4% zotuat growth rate was forecasted
at 2.5% in 1990 and 20.5% growth rate in 1991 was forecasted at 2.6%.

Thi above indicates that the limited forecasting experience of both these models leave a lot to
be desired. This questions the practical validity of macroecenometric models in the Caribbesn
context snd whether other kinds of models may not more xppropriate. One possible alternative
, I5 the “accounting” type models such as the one proposed by Bruce (1937) for the more data
deficient countries of the Caribbesn and which besrs 3 striking resemblance, at Jeast in spirit, to
the Revised Minimum Standand Modet of the World Bank (Tims and Waelbroeck (1982},
chapter 2). Another ahemative is to look in the direction of the more elaborate Computable
Genersl Equilibriom (C.GE) models which, shthough not requiring 2 fengthy time sesies,
mpemmmﬁammsmAmmgmmchamemmm exists in
no English speaiing Carlbbean country.

In summing up the mode! building experience 1o date in the Caribbean, it is not unfair to
state that all models were largely bullt by academics who spent fittle or no time designing
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the correct environment for forecasting. The emphasis in most of the modelling attempts
was on designing “estimable” systems for testing vasious hypotheses miber than on
designing systems which offered policy analysts the ability to combine simelation and
Eorecast results with their own expert knowledge, in 2 day-to-day working environment.
Indeed, by the beginning of the 1990s, the large scale model. attempts which had
experienced sonsiderable popularity in the 1980s fell into disuse. Numerous reasons can
be cited for this demise, the most important of which include: () the lack of continuity in
the model building cycle, ¢B) the inability of modelbuilders to communicate effectively
their results to policy makers, and (g} the rise of the general-to-specific methodalogy
which emphasised 2 retum 10 the simgle equation tradition, with a greater emphasis en
testing rather than on structural detail. The Central Bank of Barbados, for instance,
shified to this methodology in the latter half of the 1980s but was unable 1o effectively
combing it with its overall policy and forecasting stance'”. The detailed attempis at
forecasting based on macroeconometric modelling slowed in most of the MDC Central
Banks, aggravated, in part, by an exodus of econametric specialists™.

' ! .
The question which nceds to be resolved in light of the experiences with model building s
how should the process of constructing cost effective models for forecasting and policy
analysis proceed in the vasious Caribbean Central Ranks, We eavisage two altematives;

* 2 prototype model taking into account the genersl features of Caribbean type econontes
bt flexcble enough, say, to ascount for varying oil prices in Trinidad and Tobago and
verying banasa prices in the ‘Winward Islands. The model, once adapted to the
sircumnstances of a particular country, will becsime » modef of that country slone. This is
sirssilar-in spirit 1o the moded of Worrell and Holder (1987) but may not at 2l resemble that
particular prototype. ,

s asingle model of the region which will take into zccovmt individual differences along
lines of "Pooling Pata” methods simikar to the IMF type modsls of Haque et 2l (1990) and
Leon and Sammsel (1994},



The first alternative takes into account the similarities as well as the very real gitferences that
exist among; the varous countries making up the English speaking Carfibean. The second
alternative assumes that the similarities are much more noteworthy than the differences, an
aggumnption that was roundly refected by Watson (1993) in 2 study involving the OECS
coutitries which, on a prior grownds, would be the most hamogenous grouping in the region.

3 Elements of a Successful Forecasting Strategy

In this section we argue that a successful forecasting strategy must be based on 2 struchured
forecasting emvironmest, The main elements of that strategy inchude 2 structured approach to
modelling, 4 systematic forecasting process, commitment and support across depastmients and
affiliated institutions, and the fostering of a community spirit through a process of
dissemination.

Asmﬂmmﬁmofﬁmundedﬁngb&fwmmﬁdmm.&appm&m
question “sheuld an oversess foreign currenicy deposit be hedged against the risk of currency
depreciation?” Stated in presciptive form, those questions invariably relate 1o a population of
interest.  The YesNo initisl question becomes “Wiat will be the exclungs rate during the
forthcoming period of interest?”, which in rum asks “What are the fastors determining the
fiture exchange rate?” By casual observation or logical deduction we ypothesise a conjecture
that the exchange rate is & function of a set of varisbles. What type of Rrnction? ‘What set of
varizbles? We require a body of knowledge and an articulation of a transmission mechanism

guide cur specification of the function, and adequate data and statistical analysis to confront the
conjecture,

3.1 The Forecasting Process
In an ideal environment, the modelling process has well erticulated objectives, there is a body
of theary to guide the econometrician in formulating models and esmblishing mappings from

theoretical latent construets + observational equivalences, the data exist for a sufficient long
pericd and with eppropriate pedodicity for the policy questions of terest, appropriate
estimation methods are known and used, adequate diagnostic tests are conducted, inference
follows sound statistical procedure and the model is interpretable relative to the questions of
interest.  But there are technical and institutionsl constraints that ensure that the ideal
conditions do not matenisfise, thezeby producing questionable resuits. By identifying critical
Jenctures in the process we can hote the points st which errors can be introduced into the
modelling process, we can therfore seek 10 reduce those ervors by judicious choices where
possitle. The relevant aspects of an appropriate modelling approach have been detailed in
section 1. We can summarise by stating that all models should satisfy certain desirable
sonditfons: be theory consistent; be data coberest; must reflect policy sensidvities, realities and
constraints; be capable of accurate historical sinmlation; and be available for replication of
results, Tt is therefore clear that our seeds must inchude 2 datsbase that can facilitate, using
principles of good model design, individual and comperasive mnalyses of economic processes,

The forecasting process must genecate immersion of the relevant constitutents. We will
assume without farther elaboration that the objectives of the model have been cleardy stated
and there is & stated comumitment 1o the process by the Central Banks and other relevant
institutions. This commitement hay to incorporate deveiopment, application and refinement time
for the model. More importantly, there ought to be a machanism that integrates the activity
maps, resource bases and comparative advantages of various departments of the institution in
the development and usage of the model. The model bullding exercise should not be viewed as
the work programme of a syb-group of individuals. The forecasting process maust generaie &
mafwungﬁé&mgm&pmhmmmemloﬂym&aﬁém&e
sume cooperative spirit as exists across all departments in the Central Bank when the Annual
Report (say) is being corpiled - information fiows from all departments in a timely manner,
tone arx judgement 1y exercised by management, and the text is edited for accuracy, sivle and
fpact. There must be copnisance of the skills base and current work profiles of conputer



programmers and analysts, isvestment officers and bank supervisors and how those skills map
inty actvities that can contribute 10 and enhance the overali efficiency of the modelling prosess.

The Central Banks should strive to build quarterly forecasting models with 2 two to fhree
quaster short horizon and & six to eight quarter long horizon, both of which should be updated
as information flows in, bi-moathly for the short and quarterly for the long horizon forecast.
Forecasts should be released peviodically and & mechanism for updates instituted, Regular
updates enhances the accuracy of the final forecast evaluation, ensures the incorporation of
revised data and vnanticipated events, provides contimiity to the modelling and forecasting
exercise and utlises avaiiable information I an optimal mander. B & more importam to
incorporate inforvation to refine a forecast than 10 do a post mortem of 2 three month old
forecast and seek blame. However, care ought 10 be exercised in ensuring that every “new bit
of information”™ does not change the forecast,

Given the stated goals and tolerance levels for the forecasts, a monitoring process cught to be
established and maintained for controt purposes. This sigralfing device is not only informative
a5 3 tracking device for the model but may slso serve the purpose of monitoring the effects of
policy changes or the impact of external impacts. A clear listing of forecast input assumptions
and their computational basis (data, judgemenal, or anecdotal) is of vital importance in

evalnating whether forecast errors are due to factors outside of the contrel of the forecasters,
" and helps to develep and maintain the credibility of the forecasts.

Foreeasts should be presented in a simple manner with a decided takeaway, must be techmically
correct and understandable to policy makers. They should indicate altermative scenarios of a
probability weighted forecast with eelevant interval ranges. Graphical interfaces ought to be
developed to facilitate presentation, scemado demonstration, and model linkages,  To
encourape exchange and adeguate dissgrination, # maybe necessary to have a comxaon
software available at all insfieutions, Managemenn Information Systems departments should be
involvad in the development of foreign langunge interfaces and fom end menus.
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Since the data collection and publication lags inevitably mean that =t any point i tme the
miadel is not being solved with curent data, a mechanism for constructing mnputed data np to
the cumemt petiod (o be subsexpently revised) and the incorporation of structored
“conjuncrural” analysis into forecasts cannot b2 undecstated'.  Where regional Rwecasts are
deemed necessary, it is essentizl that assomptions on globaf or extraregional assumptions be
common to each individual country models.  Again the principle of commmumity involverent
and cooperative participation can, be extended to embrace all the regional Central Banks and
RPMS as 2 regional institntion with stuted goals |

32 Az Integrated Jnformation Architecture

This infrastructure should inchude the apptopriate hardware and communication systems to
support the forecasting drive. Collaboration requires the dissemination of data, mm
mstitutions skills database, techniques and maodels among the participating institutions.
This wonld have the obvious benefit of minimising duplication of effort, generate skills
ephancement by sharing and ensure greater uniformity of development zoross the Central
Banks, Exchange visits among staff of various departments of the Central Banks should
be regularised, and RPMS meetings, mid-year and annual, should be used 1o share results,
analyses and approaches to various problems. In a supplementary role, the RPMS centre
in Trinidad and Tobago ean serve as a clearing house, disseninating data and providing 2
twb for comparative research projects. A minimal requirement for integrating the RPMS
with the Censral Banks would be a network tepology that allawed accass to the various
Central Banks. Even if this stage of network development is not contemplated now, given
different stages of networking topologies and current hardware at the various Central
Banks, at the very least, 2 common transfec protocol should be established with individual
rontines to imerface with software at various institutions. This has the attraction of being
low cost and allows the growth: of institutional intersction before full blown networking.



A well-developed database system must be fexible enough to allow the modelbuilder to
manipulate.the data items in the most convenient form, Such a system should contain
facilities for :

¢ Performing extensive data exchange on electronic media

»  Creating data entry forms with built in verification checks

* Sorting, matching and merging records

¢  Manipulating data of various periodicities

»  Producing reports with text, 1ables and high resolution graphics in 2D and 3D

This database system should also allow for easy interfacing with spedafized model
building packages; in tur, the chosen statistical packages should contain facilittes for
addressing exiernal libraries and have an ipbuilt programming language to allow coding of
new developments is estimation and testing,

In addition, efforts to improve the actual data showld be intensified: publication lags need
1o be shortened, the overall scope widened, and the periodicity of the data increased. The
problem of the nadequacy of the statistical data base in Trinidad & Tobage in relation to
econometric modelling was addressed more than s decade zgo by Watson (1584), and the
issues raised then were valid for all Enplish speaking Carbbean countries. Today, the
“inadequacy gap" fias widened,

In the Caribbean, the practice of generating these data is a fhidy well established one aithoush
thirge are far fiom perfect. Some immediate shortcomings, valid for most (and perhaps all}

countries are the fullowing:

data in most categories are available at best on an annead basis. This Heits the forecasting
exescise to anmeal models; sdfustments that take place from quarter to quaster, for instance,
mtkmﬁpﬁﬁhaﬁawﬁb&wﬁrwmm
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- inter sector demuand (Input/Quipant} dats are totally absent

= there i fittle or no useful disaggregation in certain key areas fike the componems of
aggregate demand

* constant price information and the comesponding price deflators for the trade sector, for
example, import dermand and exports of tradeables, are very limited.

» moest of the data are published with an apgrecisble lag. In 1992, for example, the modedling
team meay be working with dara for which a complete set i avaitable only up o 1989, Bt
in 1992, policy makers ate imevested in forecasts for 1993 and beyond, and not for 1990 o
1992, which Is clumsy given the state of the data.  Furthermore, for completeness, dings
compifed at ditferent sources sre frequently related to each other by shvicus identities but,
more often that not, such coherence is ahsent from the published daza either because of
different practices of the various agencies preparing the data or because of the timing of the
publications.

3.3 Matedal and Human Resources

There are many (including the most highly trained) professional economists who believe that afl
that is required for a good model & 1 competent econotdeszician able to ply his trzde of running
regressions and imerpreting tatos and R, Nothing can be finther from the tnuth and,
indeed, the discussion in the previous sections would have already given a hint that the
generation of an econometric forecast and, by extensiom, the maineramve of 2
macrosconomeric model, namy require Ruman and mateial resources that go way beyond this.
I fact, it may hitrn out to be quite expensive™! In as much 25 3 strong comunitment is required,
festitions should consider the costs and benefits of enpuging in a forecasting exerdise,
Collaboration, as discussed below, can help reduee costs and inerease benefits 2o individual
institutions. This section itomises rescurces needed for an average institution



The discussion which follows assumes a model of the size and complexity of the ILPES (1986)
model (two of the models cited abowve, the St. Cyr and Charfes (1992} model and' the ERNDP
(1991} modled of Jarmmica, follow this prototype). This fs somewhat larger than the other
kmown Caribbean prototype, the Worrell-Holder {1987} model, largely because it is more
disaggregated and it takes specific zccoumt of the demand side of the economy.

Notwithstanding this, it is fairly modest in size (less than 103 equations) and is relatively highly
aggregated; therefore, it is not far fetched to assume the size of the ILPES model ay an
approximate minimum requirement for 2 typical Caribbean model.

In general, the modelfing and forecasting exercise depends on third parties like te Central
$Statistical Office and the Central Bank to generate most of the data to be used. These inchude
dﬁaonmﬁuml@mpﬁmmdwag&,bﬂmngMOfmmyde
credit and govemment's fiscal operations, Given the data deficiencies stated above, it might be
asking too much to have all these various agencics, and sometimes even the sub units within an
agency, to 5o radically alter their practicss to suit the modelling unkt, even though the latter may
be part of the state sector to which the data coffecting agencies belong, We believe that it s
imperative for the modelling unit to have the services of at least one competent and rained
stafistician whose principal task would be to acquire an almost pesfect knowledge of data
colleciion and compilation practices are) data soutees in the couniry er countries conoemed.
Ta?sim'herwiﬂfallthe(ﬁsi!-ﬂﬁ;e}!askafﬁasingﬁ&ﬁsevaﬂms@amﬂecﬁmag@dﬁ of
filling the inevitable gaps in the data so as to bring the data base up 1o date, of initiating the
compilation of new series, and of marshalling the existing dats into & coherent whale {50 that,
for example, identities required by economic theory are respected). The ideal person woulld be
computer competent {and not simply fterate) and should be able ta make recommendations
about data entry, storage and retrieval in 2 comparter environment.

‘The siatistician should also be a pioneer and be able to yse hisher privileged refationship with
the data collectipn agencies to obtain data to satisfy the demands of an ever increasingly
sophisticated model, One immediate area in which tiis is possible is in the construction of an
faput/Output table and, eventuslly, a Sovial Accounting Matrix (SAM). A major concern of
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Caribbean economists is the "demand management” emphasis of macroeconemetric models
and the consequent inability of these models to forecast supply bottlenecks (Boamah (19817},
With the wncreasing emphasis on “struchaal adjustment” and “economic dependence” in
Carbbean countsies, inter-industry Ainkages are going 1o become more and more important and
50 100 therefore must input-output models. These can be used in conjunction with standard

econometric models as outlined in Klein ¢ 1980)

A suceessful modelting and forecasting effort requires the (almost) full time attenion of a team
of very skifled economists headed by 2 Chief Economist whose forte should be Ecenomic
Theory, reore” specifically Caribbean Beonomic Theory, The ideal person should have a
thorough understanding of the Caribbean reality {including institutions and structures) and
should be fully stesped in the knowledge of recent Canbbean econorde history. Knowledge of
medern and traditional econometric practice would be an asset but it should be more optional
than absohutely necessary,

The Chief Economist would lead a team of sector specialists, each with 2 thorough knowledge
of that branch of economics relating to the sector, for example, a monetary economist would
have responsibifity for the monetary sector, 1t is absolutely necessary for such economists to be
thoroughly familiar with published economic statistics, especially as it perwins to the data
directly related 1o their specialisation. {Ince agzin, 2 sound knowdedge of econometric practice
would be usefitl. The Chief Economist would have to ensure the unit works as a team,
engages in an econoemettic methodology that is “model ~wide consistent” and undertakes inter-
sector dislogue.

Ote of the chief responsibifities of the sector specialist would be the specification (and
estimation) of equations purporting to explain the workings of the sector under hisher
purview, as weil zs the identification and the modelling of the finkages with other sectors. The
Chief Economist would be responsible for co-ordinating the overall modelling effort and for
ensuring that the linkagss between the varicus sectors are theotetically and technically sound.



It is this team, together with the statistician, which would be responsitle for formlating the
assumptions zbout the firture path of the exogenous variables in the model and to analyse the
main consequences of the forecasted scenarios.

The modelling effort, of course, requires the services of an econometrician whose principal
intervention would be at the stages of estimation and validation of the model. At the same
time, he/she must work closely with the team of economists n the specification exercise and
must be in close contact with the statistician in working otst the data requirements of the model.
The econometrician would atso be required to kecp mr pourant with curvent economeric
practice; a specifically important duty would be to train (and reteain, i pecessary} the
economists on the team in the relevant econometric and mathematical methods necessuy for
the modelling exercise. Whereas he/she must be more concerned with the mathematical
properties of the model {such as its stability), there must also be concem about the economic
mesing of the coefficients obtained from the estmation exercise, especially it involves
complicated lag structures ke those associated with VAR-Error Cosrection models, Here,
100, he will rely heavily on the inputs from the team of ecopormists

It poes without saying -then, that the econometrician rust have a relatively soond knowledge
of the underdying cconomics of the model, Another necessary requirement woukd be 2
comprehensive knowledge of state-of-the-art software packages used for estimation and model

sohufion and, ideally, sheuld be able to programme in packages ke AREMOS, EVIEWS,

GAYJSS ad RATS and TROLL.

The team of economists should be complemented with 2 Computer Specialist.  The person
sought here is 2 relatively rare breed in the Caribbean today; he/she will be an economist who is
2t the same time gn expest programmer/anafyst (pertaps Someope with a good first degres in
economics with a post graduste training in computes science). In addition to ensuring the
mm&mmmofmmmwm:mwwwm
principally responsible for all major programming exersises, including a user fiendly intexface
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for a0 by the econnmess whose task it will be to generste the forecuses.  He'she mumt als
have or be sbic to soquise specisiist knowledge in hedware and soffware (including
spreadshoers, databases and graphics presentation) and be particularly adept in modem
methods of dats comrmumication using local and wide ares nersveks.

The technical competence of the team would be incomplete without the services of two o
thwee junior sconomists who, in addiion to serving as apprentices, would be required 10
function as research assistants 1 the senior technical personnel.  They must of course have a
sound training in economics and gquantitative methods {including coonomic statistics and
econometrics) and be computer literate,

It is wnlikely that each Central Bank would be able to devote the required resources to the
modelling exercise. Our suggestion would be to house such a ieam at the RPMS cenre. The
first task of the team would be the construction of a new prototype model (which will clearly
be infheemced by the existing ones) which cdn be easily adapted for specific use by individual
countrdes. Modelling units at the Central Banks would collaborate with the centre, maintain an
in-house version of their coumry and assist in its development.  The comstruction of an
adequate data base can be a concurent activity, eventually feeding into the estimation,
walidation and forecasting stages for the various countres,

A susained generation of good forecasts, then, vequires the ongoing commitment of 3 critical
minimurn fevel of resources. The need for properdy qualified “coumerparts” at the Central
Banks with almost total modeltim responsibilities cannot be understated.  The designated users
of any model - those who must generate the forecasts - have 1o play an important part in its

consruction and development.

4 Conclusion
This paper has explored the requirements for a successful forecastmg cffort in the

Caribbean. We recommend the need for instittional commitment to the modeliing effort,



an integrated resource approsch both within institutionsd departments and scross fegional
insBitutions, and a more concarted effort on developing data and systems aschitectures,
We argue for a structured approach 1o modelling, and for a forecasting environment that
Tosters collaboration of effort and dissemination of results and skills.

The achievement of a relatively successhd forecasting system in CARICOM hinges on the
expert blending of sound judgement, economic thesry snd a sohistcated infbrmation
achitechire with a systematic approach 10 modelbuilding.  These requirsments, however, are
ngither necessary nor sufficient 1o guarantee the ocourrence of “accurate forecasts”™. Indeed,
absolute accuracy in forecasting is seldom the pestinent issue, unless, of course, the forecaster
is “omnipotent”™ - a trait whizh can only be ascribed to the Creator.  However, a structured
approach to forecasting rmuay often pay usefist dividends if model buliders are able to anticipate
the magnitude and direction of movements in economic varables.

Although Caribbean economdsts have been involved in the conmstruction of national
econainic models sincs 1970, the process of modelling has not contributed significantly to
policy analysis and forecasting, The many models that kave been constructed have either not
been used consistently ared, when they have been used, it has not been with any great amount
of success, It is quite Bkely that this is Simsdamentally the result of a miscaloulation of the
resources required to produce good forecasts on an ongoing basis; this would explain both the
inadequacy of the models themselves as well the lack of use to which they were put.

E is our opinion that cuent models should be as simple as possible, slthough the simplicity
assumption should never be taken 21 2 license (o strip 4 model of theory-derived complexities
simply to facilitate estimation. The simplicity argament stems from the current shortage of
adequate dats and of a comprehensgve macroeconomic theory of Caribbeun econcmies.
However, bocause of the small samples and the omisson of potentially important variahles,
poliey recommendations should be cautious and should attempt to quantify the trade-offs
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laciny e decision makers

wmared of uidersiated

In most cases. strucured judgement and expenence cannot be
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! EE NOTES

! This model is discussed in detaﬂ in Friehuis, Fase and Dcn I-Ia.nog (1988)).

See Bodkin, Klein and Ma.rwah (1991) for a detailed descnpuon of the history of '
macroeconometric modet building.

*This is a compiled vers:on of Craigwell and Walker (1995), Leon (1995), Nlcholls and
Christopher-Nicholls (1995) and Watson (1995).  ~ . . s

Y
K

*The main problem is how to specify the hooks between regionai decision #&dabieé_and
national policy parameters. The works of-Baird (1983), -Bolton ((1980ab), (1991)),
Issaev et al (1982), Courbis (1979) and Milne et al (1980) may offer usefil 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. Overall, regional
performance can be gauged by some form of aggregation of individual performances.
Natural candidate variables for this type of linkage effect include labour supply, the
exchange rate, interest rates, imports, exports and prices.

*The early literature postulates that exogenous variables are predetermined, independent
of the error terms in the model. .

€The structural form of 2 model maybe regarded as a theoretical explantion or hypothesis
about the determination of the endogenous variables, conditional on values currently
assumed by the exogenous or predetermined. The reduced form of the model expresses
a current endogenous variable as a function only of the exogenous and predetermined

variables. Structural and reduced form parameters are derived from the esumated
models.

"For exactly identified models all sinple equation estimates are the same, that is,
Instrumental Variables (IV), Two Stage Least Squares (25LS) and Limited Information
Maximura Likelirood (LIML). For overidentified models, the result depends on
theoretical restrictions like the normalisation rule adopted. .

® This methodology emphasises the nation of parsimony in the construction of models.

? A choice of model may not be straigtforward since a model's forecast ranking may not be
uniform over different forecast horizons.

71

19 It is’helpful to remember tire three golden rules of economemc model]mg, that i 15, “test,
test and test“ (Hendry ( 1980)) :

aiIn: contrast for an optxma] control exercise, the model is solved for the va.lues of the

policy va.nables (instruments) that will maximise a specified ob_;ecuvc function
(formulated a5 & function‘of policy, targets). Typically, 4*quadratic function is cmployed
‘with a set of weights that reflect the preferences of the model user.

"2Best and Levitt (1969).developed a detailed input-output model for the Canbbean but it
;was never implemented because of the extensive data reqolremems

- A recent model by Craigwell; Haynes, Walker and Worrelt (1993) attempts to combine

musueal and ]udgemental models

Y Recent developmcnts in econometnc pracuce post-date the earlier studies.

'* Applications of this methodology in the Caribbean have been mainly in the-single
equanon context (see Crmgwell(1991) and Downes, Holder and Leon(1990)) '

In the paper, BUD i5 defined as the Budget Balance but ‘it is really the Central
Govemment’s Borrowing requi:ement,(with the sign reversed).

"PLeon (1990) and Downes, Holder and Leon (1990) popularised this notion in the

Caribbean but were unable to explicitly encourage the use of the methodology for policy
analysis and forecasting,

"® For example, work on CBMOD] stopped at the Centrai Bank of Trinidad and Tobago
after the model group was d:sbanded o . -

1" Bayesian methods my be explorcd 23 a means of generating the imputed data.

2"ﬁm unvnlhngness or mablhty to provide the resources required is a probable reason for:
the marked absence of forecasts in the region.
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short term varistions
argund long run trends
MACROECONOMECTRIE MODELS IN THE CARIBBEAN
. BARBADOS
Authors Purpose and Type Nature Eatbrmation Rasults Critique
McClean{ 1978} ao astimation
. performed
Wotrell ond L. Attemnpis to desczibe the 4 vlacks 1948-1978 The astimations ware Little dynamics
Hofder (19798 #eonamy using & monaetary modal 6 behavioral eg'na snnual statistically acceptebls,
arl, to mora mpartantly, axplore G identitios Z8L8 howsver some of the
central bank polioy and its simuiations did not tragk
effacts, vary well
Y
Authors Pumpose and Type Nature Estimation Results Criflque
Boarriaty (19482} Ast attempt 1o specily an § blooks Mo estimation Mo astimation perfarmed It has baen realised
operational modet far Barbados. 41 behaviors! 8q'ns performedd that Lhe
2% Hantities intsrralationship
natwean raal and
financlel seoters is
coroplex end the sifect
of ¢eriain monetary
wransmissions is
uncartain,
Wierrall wnd C. as above for Jamnasica as abave for Jamaeice a8 above for as abave for Jamaicn as above for Jamaica
Holder {19648 Jamales
KcClean (1985) no sstimation no gstimation performed
performed
Boamsh et al to analyse the working of the 4 blocks 1368-1882 goot expianatery powesr no inskasion of
{1986} Barbadian stonomy and 10 B bohavioral ag'ng annual howaver foretasts ara govarnmant
provide forecasts f6r ihe medium & ilantities OLS & 28LS pasr
wrm .
Worrell and {iombines aconometric and § blocks 1958-1984 aquatlons fit well but No usa of 2518 |
Galawish {1988} ancounting framewark o anslyse 4 bahavigrs! eg'ns ansus projections wate Sratic model,
the workings of the Barbadian B identities ous sonewiiat urreslistic
gconomy
Craigwael, 1 al An extension of Galawish and & blocks 1865-1902 sithough equations Ot not use 2818
{19931 Worrell oLs periormet adeguately, the
annual wacking abliity was poor,
Anyadike Danes fearmework for assessing the 4 hlooks 1965-1982 data tracked well. Model ighores the
{1664} macroeconamic policy options 7 behavioral eq'ns Ots Results suggest that fiscal supgly side of the
and gensrate projections for 7 identities Anousl golicy instruments bave modai.
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Figure L.1. Schematic description of the steps involved in an cconomctric analysis of
economic models.
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