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I: Honey, Aggregate Demand and the Output of Non-Trada.bles 

A number of empirical models: have now been developed for small developing 

economies, inco-rporating their structural peculiarities to better explaio the implications 

of economic policy (c:xampl .. include Khan rt aI. (1991): Addison (1989); Belehece 

(1988); Taylor (1988) and Edward. (1989». An important feature of these """nomi", is 

their openness to international trade, services and rmance. To a large extent, this 

means that the taw of one price rules (very approximately). Therefore, on the face of 

it, po~ .. makers in small open economies should not be overly concerned about 

monetary cbanges. The moncy supply is largdy determined by the balan", of 

paymena, prices are ruled by international markets and output depends on doniestic 

prices relative to those in the rest of the world. 

In the earliest empirieal model. designed for developing countries by tbe IMF output 

was pr(:-detcrmined and expansion in the money supply led to offsetting declines' in 

foreign exchange reserves or to price inflation via a depreciation of the exchange rate. 

Models of thi, kind are to be found in Polak (1977) and Robicbek (1967). The 

influenti.1 model (Khan and Knight, 1991) introduced the direct effects of monetary 

disequilibrium on prices and output. While the economy might tend to a long~run 

equilibrium governed by the law of one price~ what we observe in practice is the result 

of an adjustment process govc:rned by reactions to disi:repancles between actual and 



intended outcomes. 

That paper was followed by many other model-building exercises at the IMF, including 

Addison (1989) and (Barth and Chadh., 1989). Other models have introduced output 

determination through faetor supply Reinhart (1991) and the effects of capital controls. 

With less than perfect ""pital mobility there is a possibility of a divergence between 

domestic and foreign interest rates depending on the degree of monetary expansion (See 

Haque et al. (1991». 

However, even for very open economies, activities which cannot be traded account for a 

major proportion of output and the prices of non~tradab1es may diverge marke.dly from 

comparable prices in the rest of the world. In these activiti.., monetary policy affects 

aggregate demand. pria:s and output. To ref1ett thu., many models use the: distinction 

attributed to Salter (1959) and Swan (1960) to specify two types of output: tradablcsand 

oon-tradabJes. 

Furthermore, the money supply is not cndrtly at the mercy of the balance of payments.. 

The monetary oose may be increased by financing government deficits through money 

creation_ In tha absence of non-tradable _ors, sueb expansion might be .. If-correeting 

-wholly or in part. The excess money supply would (:ause an increase in expenditure on 

impo~ a deterioration of the balance of payments and a contraction in the money supply 

through the reduction in foreign exchange reserves under a -fixed exchange regime. (With 

236 

'a flcxibl~'excllange rate~ currency depreciation cotTe(;tS the balance of payments; in both 

C:aSe$ the outcotnes arc not so neat because of credibility effects.) However, in practicet 

some of the mcrea$C in aggregate demand is directed towards non..uadable goods. raising 

their prices and their output. 

Beginoing with Samuelson (1964), Bal .... (1964), Bhagwati (1984) and others, models have 

been developed to show the supply implications of the tradable/non-tradable distinction, 

exploring the implications of differences in productivity growth in the two sectors, 

different factor intensities, the implications of rates of factor substitution between the two 

.sectors and differences in rates of innovation. The implications for aggregate dem.andhave 

received lw attention even in industrial countries {a recent exception is DeGregorio et a1. 

(1993» and are virtually ignored in policy discussions in developing countries. 

This paper explores the effects of money creation on real output on non~tradabIes in small 

open economies. If these effects are significant monetary expansion has important 

impliC:ltions for growth and inflation. Our model envisages a market adjustment 

mechanism for non·tradahles, from which we deduce the output of non-tradables as 

determined by the output of tradablcs, by money creation and by exogenous factors such 

as world prices and interest rates. The model is tested using data for Barbados, Jamaica 

and Trinidad & Tobago.-

II: Tbe HQdel 



In order to Clpture tbe output effects of :lggrcg:lte demand. we model the output of non­

tradables as the outcome of a simple process of partial adjustment. SuppHcr5 plan output 

to dose the p.p between production in the previous period .and expected demand: The 

shapes of the demand :1od supply curves determine whether prkes change more ra.pidJy 

than output, or "ice versa. The expected demand is driven by total output~ relative prices 

and unexpected income in the form of an excess suppJy of money. Such excess money 

supply variables axe a common feature of models of sman open economies (See (Khan and 

Knight, 1991); (!\ghcvli ,nd Sassanpour, 1991». 

The nemand Lor Non-Tradables 

Income and substitution effects on the demand for non-tradables are represented by renl 

income (y) and rcL:ttive prices (RP). In addition, the demand shifts in response to 

l,nexpectcd changes in real income (9): 

a.(Ey)" RP" '/' (1) 

The expected value of real income (Ey) is 3 weighted average of the ou~put of tradables 

and non·tradables: 

Ey Q,' Q. "") (2) 

The output of tradables i. governed by the ruling international price, the supply 
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.schedule for tradables :and special marketing arrangements for some traded goods. In 

previous studies we have attempted to estimate a.n aggregate supply curve lor tradables) 

without success. Supply schedules for the commodities in the tradable basket vary so 

w~dely that disaggregation is essential for meaningful results. Since oUl'focus in this paper 

is demand effects we leave ttre output of tradahlcs as an exogenus variable, to simplify the 

exposition and testing. 

The relative prke is defmed as: 

(3) 

Sou""'" of unexpected real in«ltne are stochastic disturbances (u) • which are assumed 

to have a standard normal distribution· and real money creation (XMQ);: 

P is the domestic price index. 

(XMQ)d U a 
p 

p 

SUpp1.y of Non-Tradab~eB and the Adjusb:l:lfmt: Jfec:.han:i_ 

(4) 

Th. supply of non·tradables in the ,hort·run, whm teclmology and factor proportions 



(5) 

The supply 1\ adjusted in response to the g:tp between demand and the output of the 

preYi~)us pCri(ld: 

(6) 

This results in a change in rt"ratin: prices, vb Equation (5). 

The Demand and Supply of Money 

Money is created when the supply is greater th:tn demand i.e. when the excess demand 

for money is gre:tter than unity: 

XMO = MS/MD (7) 

The demand for money depends on nominal income (Py) :1nd the interest fate (1') in 

conventional fashion: 

MD fo (Py)",,, (8) 

The supply of money is related to the monetary base (MB) by: 
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MS tb MB l.l (9) 

The domestic price is the weighted average of the price of tradables and the price of 

non·tradables: 

p (1Q) 

The domestic interest rate is linked to the foreign interest rate (rJ through an interest 

parity condition t including allowance for the costs of foreign exchange transactions. 

If the differential between domestic and foreign interest rates exceeds transactions costs 

(CT) capital flows inward or outward through international trade credits and other 

short-term movement. If the exchange rate remains f1Xed~ the money supply rises or 

foreign excllange reserves decline; alternatively the exchange rate will depreciate. To 

avoid these unwanted disturbances the monetary authorities intervene to adjust the 

domestic interest rate according to the foUowing rule: 

r (11) 

This system reduces to an equation which stipulates the output of non·tradables in 

terms of the exogenous variables: the output of tradables, the price of tradables, the 

monetary base, the foreign interest rate and the output of nonxtradables in a previous 

period. In log form the equation is: 



LnQ.. - a. + ... In Q, + "" In P, + a,-In MB + ,,<In r, 

+ a,1n Q.(-l) (12) 

Output and prices of tndable goods remain exogeno .... but it is now "".,ible for 

domestic demand management, represented by MB, to affect the output of non~ 

tradables, and, via equation (5). rel.tive priees. 

Intuitively, one might expert aft a, and as to he positive and O!f to ~ negative, with 

the sign of "" ambiguous. An iecrease ie output of _I .. ohould raise ioeome levels 

and ieerease the demand for non-tradabl .. (a,); ""!""'rion of the monetary base adds 

unexpected ieeome and ieer..... the demand for non-tndabl .. ( .. ,). In_ rate 

inereases ..duce iecome below ~ levels, depressing the demand for. non·_1es 

(a.). An increase in the price of tradohl .. ""uses an appreciation of their rdstivc pri"" 

and • shift towards greater demand of non-_tes, but it depresses the supply of 

non-tradables) making the sign of tK) uncertain. 

Those turn out to be plausible directions of influence, but there are ~mstanccs that 

might produce other outcomes. In terms of the struaural coefficients, the reduced 

Conn coefficients are: 

a. A./B 

A.b/B 

(13) 

(14) 
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cA,b/B 

«, A,/B 

The new coefficients are defined in terms of the structural coefficients as follows: 

A. e(-. +o,o,u .. a,o,!!. .. ,<;fo }ea,c.f,(i" .. i,CT}["", + A,( I-h )]d.,l d, 

A, _ c(a-.,.,.,f,) 

A, - ..... (l+f,)h 

A, ea,c;gt 

A. ..... £j. 

B - I- A,(I-b) - [""' .. A,(I-h)]/d, 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

(21) 

(22) 

(23) 

At measures the direct impact of income changes on the demand for non·t:radables:, 

attenuated by the fact that ;ttl increase in income raises the demand for money and 

reduces excess money~ The results should be a positive relationship between income 

and ~e. demand for non~tradables. A;. and A, are positive: both include the speed of 

adjustme~t of ~on.tradables to expected demand (e) and the elasticity of that demand 

with respect to monetary shocks (a.} and el). Al also includes the elasticity of money 

with respe<:t"t~ income (£1) and A} includes the money multiplier (gJ). These are all 

positive. , 
", .' .' 

At ~ be negativ~ beause of f1, the elasticity of money demand with respect to 



interest: rates. Since the coefficient lit. already carries a negative sign in equation (17) 

interest rate incr~ may intensify the demand for non-tradable$,. Interest rate increaes 

depresses the demand for money~ increasing excess supply and the demand for non­

tr.adables. Bt the de:nomil12tor of all the u:st is (the inverse of) a multiplier whicb captures 

the feedback 

effects that an increase in non-tradable output has on the demand for non-tradablcs., 

through its impact on income and on the relative price of tradablcs. 

Dota DefInitions, So""",, 15< Tr<ruls 

The line of de=tion between tradable activities and nontradab1e is sharply delineated 

in isL!nd eeonomies ,uch as Barbados, Jamaica and Trlnldad and Tobago. In the standard 

sectoral breakdown of national accounts it is euy to distinguish those m:ton wbox 

activities cannot be tr.aded across borders in signifieattt amoun~ except at prohibitive 

costs. The tradable sector in Barbados comprises agriculture, manufacturing and tourism, 

with the addition of bauxite and alumina in Jamaica, while in the case of Trinidad and 

Tobago the petroleum sector replaces tourism.. The remaining economic activities '" the 

construction indusUy"t government, retail business: and financial services· comprise the 

nontradable sector. The .e<tora! breakdown of Gross Domestic Product (GDP) for the 

three countries is available" in constant and real valuCSt from various issues of the Central 

Bank of Barbados' Annual Statistical Diges!t the World Bank·s Annual Tablg and the 

national accounts tables of the Central Statistical Offices' A:nm:!3iStatistical Djgem1• 

The international interest rate (fmt) is the London interbank rate obtained hom 

International Financi.1 Statistics (IFS), while 'Base Moncy' (MB) for Barbados and 

Trinidad and Tobago and 'Money" for Jamaica are to be found in the AnnualStatistical 

~ for each country. The data was collected on an annual basis spanning the periods 

1"66--199'1 for Barbados and 1968-1991 for Jam.aica and Trinidad. The regression equations 

were: estimated and tested using Micro TSP and ex post simulations eatried ouL 

The Barbados economy grew for all but 6 years of the thirty year period" but the growth 

r:tte was somewhat crmtic. There were recessions during the periods 1968-1974, 1979 .. 1982 

and 1989 .. 1991, when output declined by 2%, 6.8{l/~ and 7%, respectively. (Haynes and 

Holder, 1985) identified the fourfoJd increase in oil prices;.'l.S the reason for the ftrst period 

of r ..... ion. Worrell (1982) added 'hat the slowing of growth in the world eionomy had 

detrimental effects on the tourism and distributive sectors. Rising transport costs, 

stagnation in the main export markets and capital outflows reduced the capacity to 

import, in an economy wbich is dependent on imports. External factors ;.'I.lso contributed 

to the less severe: recession betwecn 1981 and 1984; high unemployment and deflationary 

policies of industrial countries weakened demand in the tourism and manufacturing 

sectors. In addition~ increased protectionism by regional trading partners) and growing 

arrears of debt owed to Barbados under the Caricom Multilateral Clearing Facility 

depressed industrial exports and the appreciation of the Barbados dollar against the 

sterling reduced the JocaJ currency value of sugar earnings. Fiscal mismanagement and 



/ 

J.&ging productivity growth were the principal reasons for <the 1989-19<91 crisis. During 

the the two later recessions output in the nontraded sectOt$ slowed and cont:r:cted in line 

with the tmded _r. At other times while growth in hoth =tors followed the ..... e 

trend growth in the traded output was more erratic. Since the oil crlsi.s th~ price. of 

tmdabl .. has not c"-~nged ,igniHcantly and appears to have moved inversely to any 

changes in the nontraded sector. The 1968-1974 re<:ession was accompanied by a sharp 

contraction in the monetary b~ but there have been no similar movements in the 

subsequent recessions. 

After peaking in 1973, the Jamaican economy sunk into deep recession from which there 

was no real recovery during the 1970.. A few years of barely positive growth were 

followed by" period of decline. Despite IMP .greemen~ for the period 1977-1980 another 

recession set in by 1980. The economy recovered briefly between 1981 and 1983 and hut 

in 1984 declined by 2%. Economists are divided as to the cause, citing a number of 

influences: external and internal structural flaws, balance of payments disequilibri~ and 

< excessive government spending (see Boyd (1988»_ Since 1986 the economy has stabilised 

with modest growth in the nontradable _r accompanied by. fluctuating traded acetor. 

Tronds in the traded sector (highly dependent On the bauxite industry) werev<ery ,imiIar 

,to those for the nontradcd except for 1974 and 1989 when ouq.ut moved in opposite 

liiJ:eWo-ns. For most years. nontraded output and the price of tra&iples moved invendy 

to- each other~ The monetary base and the interest rate, however, do not exhibit any strong 

correlations with non-tradable output. 
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&on"";" crowth for Trinidad IIIId Tobago .. as oIow fo< the 1968-1'.173 period. H ........... 

in 1974, the rue in oil prine< and change< in the petroleum tax regime propelled the 

country into a boom. For the period 1974-1979 ovenll GDP growth averaged 6.2% per 

yar. After peaking in 1982, oil price, rell the following year resulting in 2 decline in the 

traded sectQr. ]n spite of this the nOIN)il sector ·continued to grow as a result of the 

sust2inai high levels of government expenditure (sec Farrell (1990». Since then, both 

sectors"h,ave followed a-fairly steady upward path. Although the traded 2nd nontf3ded 

.sectors in Trinidad and Tobago move in the same direction they do not follow one another 

as closely 3S' in Jamaica. This is particularly so during the 1976-1983 period when the 

lndCd sector 'powered by the petroleum industry benefitted from the oil price hikes in 

1973 and 1979. Nontl'adcu output moves in opposite directions to trends in the monrury 

base and in the same directions 3S the price of tr3dabJcs after 1974 and the international 

interest ratc. 

All the v:t.riablt:s to he 1,.1:\t:d in our tC\t\ exhihit ~OOlC !!t:rial correlation· that is~ CYtry 

obscn'3tion .secms rdated itl ~ .. Hne wa.;.: 1l) that of :l I're\'ious year. Under these 

betwcen~·:'I.ri:lhlcs; what appears to be StrOllg correlation may be spurious. Econometricians 

11a.\'c tried to find ways 3round t~c p!oble01. most recently by suggesting rc«spec:ification 

or relationships (typiC3Ily, hy use of first and second differences of \'arlablcs), the 

technique of coinlcgration and ern)r correction. Unfortunately the new techniques arc not 



always sufficiendy powerful to offer a solution,. as in the present ~ Most of the 

. variables did not appear to be stati(mary, even after first, seoond and third differencing. 

Consequently the data offers no guidance on the choice of log levels or first differences 

and 'we therefore report on hoth specifications.. Dummy variables were introduced to 

distinguish between those years when nontradable output declined and years when 

nontradable output expanded. This enables us to explore possible a.symmetries: for 

example, nontradable output may be more responsive to monetary expansion than to 

contraction because suppliers reduce prices in an effort to 5wtain sales during periods of 

contraction. Thereforet the dununy variable ·dumb· W<1S included for the periods 1968~1914 

and 1974-1979 for Jamaica and Trinidad and Tobago. respectively. Dumb for Barbados was 

equal to 1 for the recessionary periods already mentioned. The dummies were ~ultipHed 

by the explanatory variables and included in the equations. Four equations are reported 

for each country: the first and second in levels, the tlUrd and fourth in changes in 

variables. Equations 2 and 4 introduce .asymmetries in the impact of the explanatory 

variables on the output of nontradables. 

A number of standard diagnostics were carried out and the results reported in appendix 

A. The adjusted R~squared statistic, Rl, measures goodness -of fit and the Durbin Watson 

test first order autocorrela.tion. However the DW is not reliable in situations where there 

are lagged depend'ent variables among the regressors. The LMSC is the Breusche~Godfrey 

Lagrange multiplier test for autocorre1ated disturbances while the Ljung.&x Q statistic 

(QSTA1j is a small sample test for autocorrelation and partial "ut~orrelation of the 
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residual. for 10 lags. The Auto Regressive Conditional Heteroscedasticity (ARCH) test is 

based on the regression of squared miduals on lagged squared residuals. The correctness 

of the functional form and normality are tested for by the Ramsey Reset test and the 

Jarque-Bera statistic (NORM). 

Barbados (c.quatiOO$ 1-4) The R squared values for equations 1 and 2 exceeded 0:9. 

However we can draw no inference from the t statistics and the Durbin Watson test 

statistics due to nonstationarity and the presence of the lagged dependent variable. 

Generally, signs of the variables appear to conform to a priori notions. There seems to 

be a strong inertia in the output of nontradabl.es as evidenced by the impact of the lagged 

changes in nontradables. When Qri rises in one period" it tends to rise in the next as we11~ 

Output of tradables has relatively strong impact on nontradables; in the equations with 

chang~ that impact is noticeable during rec::cssions.. While the influence of the price of 

tradable$: is small in equations 1 and 3. it appears that there was an underlying tendency 

for increases in tradable prices to depress nontradable output, but that this tendency was 

obscured by the fact that tradable prices apparently increase during recessions. This results 

in a smaUer negative coefficient for the tradable price during recessionary periods, 

revealing the underlying negative relationship (see equations 2 and 4). Similarly, the 

positive relatiom:hip between the monetary base and nontradables is reduced 'When the 

monetary base declines during rcccssionary times. The influence of the international 

interest rate is negligible for aU equations. 



For equations 1 and 2 , aU the relevant diagnostic tests perfonned well indicating no 

problems with the data. The Breusche-Godfrey Lagrange multiplier test statistic and the 

Ljung-Box Q.statistic for serial correlation were well below their respective critic:al valua 

of 3.84 and 18.3. Similarly, the results of the ARCH test and the Normality test indicate 

that the residuals from the estimated equation are drawn from a popubtion that is 

normally distributed ,with a variance that remains constant over time.. In equations 3 and 

4, however, the test statistic for the ARCH test is gnmer than the c;w..squared value of 

3.84, suggesting that the estimate may not have these desirable properties. 

Ja=i .. (eqwrions 5-11) rn equations 5 and 6, the results were quite rimilar to those for 

Barbados and the coefficients conformed to a priori notions. Again there was quite a 

strong serial effect of the lagged dependent variable for the equations in levels. but not for 

the equations in changes. The tradable$: se«or also has a noticeable impact but during 

recessions it tends to move in the opposite direction almost obscuring the underlying 

positive relationship. The price of tndables deprCS$C$ the nontradable output in both levels 

and changes. During recessions the toefficient becomes even larger. The' monetary base 

also lias an expansionary effe.::t, except during recessions, when ntonetary expansion can 

result in some loss in output (see dumb in equation 8). Although flOt produces a ne&ative 

response in equation 7 and S, it continues to have an almost negligible rcl.ationsWp with 

nontraded output. 

The Ramsey reset test for equations 5 and (; indicates that there might be :a 
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misspecifieation error. This test does not suggest whether the source of misspecification 

is serial corrdatio~ heteroscedasticity or non-normal disturbances; all other·tests 

performed fell well outside the critical regions. In equation 7) however, the LMSC and the 

QSTAT exceeded the critical values at the 95% confidence level, suggesting the presence 

of serial correlation~ Additionally~ in equation 8, the chi-squared value for the ARCH test 

. indicates that the error variance is not constant over time. 

Trinidad and Tohaj;o«equations 9-12) For all<the equation, there was a particularly strong 

Carryover from the previous year's output; the impact of traded output was much weaker. 

However during a recession tradable output has a wntracUonary effect (see equation 10). 

Unlike Jamaica and Barbados the price of tradables bas an expansionary influent;(: except 

during low economic activity when it depresses nontrndablc output (see equations 10 and 

12). The monetary base produces a negative respOl1$C in changes to nontradable output; 

however this underlying relation is obsc:ured by a positive coefficient during recessionary 

times (see equation 10) 

In equation 12 all'the diagnostic tests india:ted that by differencing and the introduction 

of the dummy variables aU problems associated with time series were solved for Trinidad. 

In equations 9 and 10, QS~A rand IMSC produced ronfiicting resul,ts as to whether one 

or more.of the data series -are related. 'Wpile th~ results may have improved in equation 

11 when the variables ""'etC differenced and the dummies adde~ the chi-squared value for 



the hUtogram test indicated that the data violated the assumption of normal distribution 

N(O,.' I). 

F.xp<nt Simulations 

Each equation was simulated over the estimation period and the results are provided in 

Appendix B. The quantitative measures Include the correlation ooefftcient (CC) wIW:h 

measu .... the degree to which the pmlkted mat<b .. the actual and the root ....... squared 

error (RMSE) which calculates the deviation. Stdder (1991) points out that the RMSE 

itself has little meaning and should he measun:d against some standard like the $Iandord 

. iieviation. Thus the ratio of RMSE to the $Iandord dev~n has been computed; • val"" 

of 0.2 is an indication of • good perfonmnce. Theil', Inequality Coefficient (U) is weful 

for historlc.a1 simulations and a value close to zero is indication of good predictive 

performance. The three proportions of inequality have oIso been included: the proportions 

due to bias (VB), due to coeffICient variation (URB) and due to residual variance (UllV). 

They measure systematic error, the degree of wri:ability and unsystematic error 

respectively. Ideally, DB and URB should he near 0 and URV, one. 

All the tests suggest that for equations 1 and 2 are quite good at tracking nontraded 

output over time in the Barbados environment. For equations .3 and 4) bowevu~ the 

correlation coeffidents are way below an acceptable level of performance while the URB 
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inmates that the equations are in2dequate in picking up turning points. 

Overall the Jamaica results were acceptable although the equations specl!ied in differeo= 

were much weaker than those in levels; the CC for equatio.ns 7 and S was approximately 

0.8 but the SlD ratio and U were unacceptable", approximately 0.6 and 0.5 =peetively. 

Results for Trinidad (equations, and 10) were oIso very good. The CC were close to l.t 

0.99 ant U were dose to zero. The CC for equations 11 and 12 however did not exceed 

0.9 and the Theil Inequality Coefficients were over O.S. Further, remIts for URB and 

URV indicate that the eqU3tioru are incapable of capturing turning points in the data and 

umystematic error • 

Condusion 

Money does seem to matter for small open economies, though the results of this study~ 

bearing in mind the qualifications, suggest that its impact on the demand for non­

tnt£bbtes is modest. In no instance does monetary expansion seem to be the predominant 

factor in the growth of non~trad:tble OUtpU4 hut it always seems to have some effect. Tlut 

is what we ·would expect: the main impact of monetary expansion is on the balancc of 

payments, with the impact on domestic -output of secondary magnitude. This is a matter 

of some importance to policy~makersf and merits further exploration with a Voider range 

of countries and refinements in the data. 



I. In Jamaica the data do not permit us to separ:ltc construction and installation out 

of the tradable sector. FortunatelYt it appears to constitute a small proportion of 

GDP. 
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APPENDIX A 

1. lnQrt = 0.840 + O.U,)lnQt - O.0841nPt + !M781n.'dB 

(L2SS} H.66ZH-'UtU (2J!55) 

... (UlD05FINT .. (U4i1nQn.l 

HUll]) iiLlDn 

Ii' - O. _1,7)JUlSc[x'(11J - 0.142 

QSTATC"no)J- 4.6IlNORH[x'rm-0.991 

ARCH[x'( I) JoO. 016RESET[F (l • 16) J-O . 006 

2. loQn .. 0.878 ... O.1951nQt ... O.CQ7Dumqt ~ O.1231nflt + O.07901,llilpt 

(LOla) 0.89!0 {!U42} (11.616](0.433) 

... ij,1l61nHS ~ O,01SCh.nb + o,ooarnff ~ t1.0051iu:nfint 

{O.~) t~O.&41)(O.5SS} 

... O.6871nQn.1 

{5.9:ln 

Ii'. 0.9£3 IJW - l.721U1SC[x'(1)J • 0.10<; 

QSTAT[x'<lOll - 5.10NORl1(.r(2)J • 0.700 

ARCH[x'nl] - 2.3S1RESET[Fn.16)J - 2.963 

3. han" 0.012 ... {).I64AlnQt ~ O.08l1\lnPt + O.031111nHB 

{1).459) flAm (-L666HLl6li) 

... 0,OOO3FINT .. Q,l13MnQn,1 

Ul,l291 to.100) 

R'. Q.l29IJW • 1.664U1SC(.r(l)] - 0.198 

QSTAT[.rOOll • 3.64oo""[I(2)l • 0.039 

AROl[x'(llJ • 9.632RES£T(F(1.l81l - 0.039 

4. llQn .. 0.044 +- O.002AlnQt .. O.l73Dumqt - 0.519111npt ... OA61Dumpt 

{1.36D {I)'oO'H (0.594) H.75ll (LS29} 

+ 0.213ll1nMB • O.185Vummb ~ O.003FINT ~ O.OOlDumfwt 

{O.9461 (-11,607) {-O.90S) (0.469) 

+ O.10161nQI'l.,\ 



(O.J!l!i} 

~ .. O.lS1OW .. 1.673tMSC[.ilCl)) - O.74{l 

QSTATlx'nO)J • 6.1ONORHlx'(2)] • 0.584 

AACHlx'O)J • 4.097I!ESfT{f(l.lB)]· 1.327 
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s. lnOn .. 3.572 ... IUii71nQt ~ O,1011nPt + 0,1l11nHB 

(3.536) n.UifH H.321l (1.589) 

.. (L0002F!NT ... 0.42S1nQn.l 

(fU90) (l.1381 

R'-o.86lJlWo2.148IJ1SClx'ml - 0.5800 

OSTAT£x'(10)]- 6.7_lx'(2)]-O.814 

ARCHlx'm 1-0. 361RESET{F( 1 . 18) J-4.sns 

6. 1~ - 4.429 '+ O.1271nQt - 0.421O~ - O.02<l1nPt ~ O,5S4~ 

{L6Oa} (Lm) H.892} (·o.2m (-;,U9t) 

... iUM51nlti ... 0.446DI.J1lI'b • O.209F1NT + O.OOSOl.l'!lftnt 

(O.48IH U.60lH~0.642) (0.9&9) 

.. O.3501nQn.1 

UJHlS) 

o!- 0.882 [1,/- 2.0971J1SClx'm] - 2,122 

OSTATlx'nO)] - 5,'lOORHlx'(2)] - 1.447 

ARCHlx'ml - O.717RESE'f[Fn,l8)J - 14.144 

1. AQn .. 0.061 '" B.2B2l!.lnQt • Il.Z44ll,lnPt: + O,05%lnHll 

(L826) {2.2l!U {~2.6871 (1.041) 

- (UIOl6FINT B.051AlnQn4 

(-G.636) (-0.323) 

o!- 0.4820\1- 2,686LMSClx'm]· 8,]33 

QSTAT[x'nol) • 17,81 N!II<l1lx'(2)] • 0,099 

AACHlx'm] - 2.S88IlESE'f(m.18)] - 1.085 

a. I::lln .. 0.065 + Q,229a1nQt ~ O.3JIDUlIKit " O.15l361nPt: - 1}.578~t 

(l.740) U.8I.H) ,·).roo} (-1.6l3) (·2.4n} 

+ 1),0001nP.B ~ (L29S0unrtb - (UI03fINT + {L015t)umfint 

n.n!} {~1.284)H,14!i} 

... O.007AlnQn.l 

(0.1)311 

(3.424) 



R'. 00£,210' • U2~J&tr(l)] .3.859 

QSTAT[x'nOl] • 21.BINOflMtr(2)] - 1.017 

ARCH(tOl1" 4,f13RESET(F(1.1S)] - 3.668 

249 

lRINIDAD ANfJ TOBAGO 

9, lnQn'" -3.697 + G.5IHnC/t ... O.1731nPt ·IL1281nH6 

(·3.SlS) (SAm (2.699) (-2. Hi5) 

- Q,QQ48fINT + n.9271nQn,1 

H.21~) (9.645) 

Rl .. 0.97500 .. L529LHSC(t(l» .. 1.249 

QSTA11x'(10l) • 21.1StlORHtr(21] • 0.542 

AAOltr()}] • 3.177RESEIlf(!.18)] • 1.536 

10. lnQn - ~2.S55 ... O.B3&1nQt • O.141Oumqt .. fL24S1nPt; ~ i),317Dumpt 

(-4.194i t6.C3.9) (-l.433) {4.22JJ (-2.1fS) 

- O.1191nHB + {l.l460umtb • O.005FINl + {l.338Oumi"int 

(-2,061l) (1.233) (·U~~1) (O.311) 

+ O.8301nOn.1 

U):.2{9j 

1<'- 0.984 OW- 2.346tHSCi:x'U)) - 4.641 

QSTATi:x'U01] - 17.66tlORHi:x'(2)] - 0.563 

ARtHi:x'())] - 0.222RESET[F(l.18lJ - 0.000002 

11. oon - OJl25 .. OA55AlnQt .. O.094ll.1ni>t • G.OS2hlnMB 

(0,551) (1.525} {l.3Cm-o.so:n 

• O.OOl9fINT ... iL717AlnQn.\ 

(·(lA1B) (3.834) 

I<' - 0.437UW - 2.266lMSCi:x'm] - 1.S2!i 

QSTATi:x'nO)] • 10.54 -i:x'(2)J • 9.124 

AACHi:x'm] - o 446RESET[f(1,181] - 0.167 

12. ACin .. (1,063 ... O.597AlnOt ... (l.250Oumqt + O.193AlnPt - O.l3S0umpt 

(0.913) U.146) {fJ.lm (1.919) (-\lA19) 

- IL029111nMB - !U136Oul:lltt - O.!lOSFINT - (l,(102Uumflnt 

(-!L378J HI.IS6){-O.91fJi 

+ O,684AtnQn_1 

(3.299) 

{-O.29tJl 

R'- O.38JlJII- 2.34I)l.HSci:x'nll - 0.015 

QSTA11x'nOl] - ILlO_tr(21] - 0.601 

AAOli:x'(l)] - 0,22IRESET[F(1.l8Jl - 0.013 

------------------------~Nores 



APPENDIXB 

SUMMARY STATISTICS FOR EXPOST SIMULATIONS 

CC RMSE 

Equation 1 0.978 0.033 

Equation 2 0.978 0.032 

Equation 3 0.538 0.031 

Equation 4 0.676 0.027 

Equation 5 0.948 0.031 

Equation 6 0.966 0.025 

Equation 7 0.749 0.029 

Equation 8 0.881 0.021 

Equation 9 0.987 0.044 

Equation 10 0.997 0.022 

Equation 11 0.690 0.049 

Equation 12 0.840 0.039 

= Coefficient of Correlation 
= Root Mean Squared Error 
= RMSE/standard deviation 

STD RC 

0.212 1.038 

0.205 1.038 

0.861 0.965 

0.729 1.016 

0.319 1.083 

0.258 1.033 

0.630 0.996 

0.457 0.999 

0.162 0.973 

0.081 1.008 

0.710 1.169 

0.565 1.307 

cc 
RMSE 
STO 
RC 
U 

= Regression Coefficient of actual on simulated 
= Theil's inequality coefficient 
= Proportion of mean square error due to bias 

U UB UBB 

0.005 0.003 0.075 

0.005 0.604 ·0.017 

0.754 0.001 0.275 

0.659 0.604 0.206 

0.003 0.003 0.146 

0.003 0.50-3 0.061 

0.614 0.10-6 0.140 

0.438 0.10-8 0.063 

0.005 0.057 0.008 

0.002 0.001 0.019 

0.690 0.004 0.314 

0.544 0.003 0.382 

URV 

0.923 

0.983 

0.725 

0.794 

0.852 

0.938 

0.859 

0.937 

0.936 

0.980 

0.683 

0.615 

UB 
URB 
URV 

= Proportion of mean square error due to difference of regression coefficient from unity 
= Proportion of mean square error due to residual variance 
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1. Serial Correlation: Lagrange multiplier test statist~cl lMSC[iUJ] 
2. Autocorrelation: ljung-Box. Q statistic. QSTATLX (10)] 

3. Normahty: JarQue-Bera test for s~ewness and k.urtosis of residuals. NORM(i(2)] 
4. Heteroscedasticity: Arch test based on the regresslon of squared reslduals on lagged. squared 

reslduals. ARCHtr(l)] 
5. Functional Forn.: Ramsey·s reset test u::;ing squares of fitted values. RESET(FO.IBll 

6. ·In· prefix denotes that the variables are in logarithms. 



NONTRADED AND TRADED OUTPUT 

FOR THE ESTIMATION PERIOD 1968-1991 
BARBADOS 

.. Dy----______ --,--, 

, ... 
D.m 

-0,10 

,.., JAMAICA 

.,. 

251 




