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INTRODUCTION; 

Intlatiun may he dcfim..'tl as "a sustained rise in tbe general price level." that is~ in the geoeraJ. 

level of the prkes of goods and services in the economy. It is a dynamic phenomenon and is 

commonly measured by percentage changes in the retail price index (rpi). 

The main purpose of this paper is to empirically investigate the inflationary process in Ba!bados 

over the period 1961-1993 with a view to identifying a reliable model of inflation for this small 

open economy (SOE), It draws on recent thinking (with respect to inflation and economdIic 

theory) and on insights from previous studies in order to identify variables which not 0DIy 

explain Barbados' historical inflation experience. bUl also offer some degree of stability in terms 

of their predictive capability. The results should prove useful in improving forecasu of inflation 

in Barbados, 

The paper comprises five main sections. Section 1 contains a brief descriptive history of 

inflation in Barbados, followed by a summary of Ilu: methodology and results of previous 
--------~-------

studies of inflafion .n Barbados and the Caribbean. The section ends with a look at the state or 

the art in the theory of inflation in open economies. Based on the insights gleaned from this 

section. the process of modelling inflation in Barbados is conducted in Section 2. with two 

alternative models being derived. Section 3 discusses the specirtcation of the econometric test 

and of the data. Section 4 discusses the empirical results in light of theoretical expectations as 

well as the satisfaction of statistical and econometric criteria. Section 5 gives the conclusion, 

which s{x:cifkaHy addresses the extent to which this study satisfies its main purpose/objective. 



/ 
1 - HISTORICAL EXPERIENCE AND THEORETICAL 

BACKGROUND 

IDSroruCAL BACKGROUND: 

Cbart 1 (see tbe appendix) plots tbe time path of the percentage cbange in tbe rpi from year 

to year (i.e. tbe annual inflation rate as represented by the variable inII) over the period 

1960-1994. Inflation was recorded at a relatively steady rate of close to 1 % during the early 

19605; from tbe mid-196Osthe mte began to fluctuate; it rose to more than 10% in 1971 and 

by 1974. tbe annual iuflation _ had reached a record !Ugh of abnost 40%. shooting up sharply 

from a rate of less than 10% in 1972. Although this abated rapidly (and at a constant tate over 

tbe next two years) to a rate of approximately 5% in 1976. by 1981 tbe rate had increased again 

to just under 15%. Following this. tbe annual inflation rare declined and by 1986. for the first 

time since- 1969~ it fell below the 1 % level. Howevert this rate was not maintained: it began 

to rise, again with some fluctuation up unu11991. when the rate was just over 6%. Since then 

the rate of inflation in Barbados declined and. after only seven years. once again feU below 1 % 

in 1994. 

A LOOK AT PREVIOUS STUDIES: 

Over the last three decades or so. several well-dOCUInellted studies have been conducted on the 

inflation and/or price formation process in the small open economies of the Caribbean. This 

sub-section summarizes tbe methndolngy and results of tbe ntote recent studies. particularly 

those for Barbados. This may enlighten us about possible explanatory variables for the purpose 

at hand. 
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The earliest stUdies for Barbados indicate that the main determinant of inflation is rising import 

prices, with other factors such as wage rate, interest nne and tax rate increases also contributing 

tOo the inflationary process. But it was Downes (l985) who conducted the first ecooometric 

investigation into the causes of inflation in Barbados~ so that for the flfSt time there was 

quantifu::atioo of tbe effects of various.factors. 

Opetating on the premise that in a SOE excess aggregate demand tends to affect the balance of 

payments (BOP). rather thsu inIlation. Downes (on p. 524) said that Barbados' inflationsry 

process " .. .is fueled by cost-posh and inedtutional metors more thsu by demand-pull !i!clors" 

(such as increases in the money supply or credit expansion). He contended that although 

demand-pull factors may have some effect on inflation. where the ratio Oof non-tradabJes to 

_bles is high and in the absence of excess capacity. neither of these conditions bolds for 

Barbados. 

Downes divided the commodity lll3Iket into transactions for tradables and for non-tradablcs. 

Treating the overn11 domestic price index as a weighted average of its components. be presented 

tbe following "cost-push" inflation mndeI: 

lit = Pt (Jllllt, r., Wi.» TI'I QJ 
+ + + + +1-

where the ~ cltange of the variables at time t is given as Pt. domestic price level; 

P~. import price index; 1',. cost of credit; Tt> tax rates vector; Qt. vector of oliter factors; 

and finally. wt.t. wage rate (at time t-i~ t =0.1. .. ), since he believed that " .. " if wage 



increases have any impact on the inflation rate. this will occur with a lag that var.ies with the 

length of the contractual period" (p. 524). 

Downes assumed thai Tt and Q, both exert positive influences on the inflation rate. so that 

" ... their mean effect can be captured in a positive constant term" (p. 525) and specification error 

would be negligible. He undertook ordinary least squares (OLS) regression analysis for the 

period 1960-1977 to determine the quantitative effects of import price, interest rate, and current 

wage rate changes on the domestic inflation rate. 

The current wage rate proved to be an insignificant variable at the 5% level with the wrong a 

priori sign. This result was consistent with Downes' belief that changes in the current wage rate 

do not significantly affect current price changes. He argued that the wage bargaining process 

is such that workers and/or trade unions seek to catch up with inflation and that ...... if wage 

increases have any impact on the inflation rate, this will occur with a Jag that varies with the 

length of the CQntractual period" (p. 524). However. introducing a Jagged wage rate variable 

(WI-I) did not change the results significantly, leading him to conclude that wage rate increases 

were not a critical factor in the inflationary process, 

Even after removing the effects of wages there were noticeable divergences between actual and 

predicted values of inflation for the periods 1965·68 and 1972-73, Ttk!refore. he used dummy 

variables to capture the events of these two periods - high inflation and devaluation in the first 
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period. and drastic increa~!; in oil and (>ther cmnnwdity prkc!> in thl! sl."Cond ,md nht;linl.'tl Iht! 

following: 

(1.421 (11.111 (5.27) 

ii' = 0.96 DW = 1.88 SEE 2.19 F = 95.14 'R~ISE = 3.33 t· = 0.134 

where DI is a dummy variahle sello 1 for 1967 ((he year of the dl!\,illu:!limll anu 1972:·1'174 

(the years of increased oil and other commodity prices) and set to 0 f(,r all otht!r yc~m, in thL' 

study period. 

The results indicate that. over the period J960w 1977. the main dt!tcmlinants of inl1ation in 

Barbados were increases in import prices and [he prime lending r..tlt!, with somc int1ucm:c 

being exerted by institutional factors during 1967 and 1972~74, Therefore. hnlh cx1crnal :Iud 

internal factors were found to affect inflation. 

, . ,. 
A little later the same year. Holder & Worrelt (1985) presented a ~imul1ane(\US c4uation 

model of price formation for SOEs which was used to analyze the rcb.Hivc impaci of 

domestic factors on the price formation process in three Carihbean countries: Barhados. 

Jamaica and Trinidad & Tobago. This model was grounded in the division of lhl.! t!conomy 

into tradable and. non-tradable sectors. with the non~tradahle $cctor fnrming Ihc con: (J.;Irn:C it 

is here that domestic influences interact with external factors. to detcrmine U{lmcs:t!c priccs). 

TIle model consists of seven equations (and some identitie.'i). The first thn."C ellutllions fmm a 



simultaneous system and consist of two output equations (for the tmdable and non-tradable 

sectors. respectively) and a price equation for the non-tradable sector. The remaining equations 

model the wage-detennination process as well as the impact of disturbances to the banking 

syStem on interest costs (and by extension on prices). 

Using annual data. for 1%3 to 1980, least squares regressions were run on a log-linear 

specjfication of the model, for each country. The simultaneous system of lhe output. and price 

equations were run together using the twO-stage least squares technique (2SLS). whilst the 

remaining recursive equations were estimated using aLS. and the Cochnme~Orcutt procedure 

in situations where serial correlation was not ruled out by the Durbin-Watson test 

SpecificaUy for the case of Barbados the estima.ted price equation was given by: 

LP. ~ ~.72 • O.6LQ. + 1.S5P, - O.03LS + 0.594 

(-0.98) (~.54) (8.05) (..().n) (3.U) 

ii' ~ 0.% DW ~ 1.07 SEE ~ 0.16 F(4, 16) 92.03 

As expected, Holder & Worrell found that " ..• foreign pri<:es playa-large direct role in 

domestic price formation ... contributing abo\.rt one-third to domestic price furmation in each . 

of the three countries tested'" (p. 420). Further, the cost of imported caw materials was 

found to be very significant in the determination of production costs in Barbados and 

Trinidad & Tobago. Exchange rate changes, trade protection and other domestic policies 

which influence the local price -of traded goods wece found to have a similar influence to that 

of foreign prices. But wages were found to be important only in Jamaica; whilst it was only in 
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Barbados that increases in the interest rate were inflationary. Finally, exogenous increases in 

real income were not inflationary in any of the three countries. 

Downes, Holder & Leon (l987b) extended lbe anaIysi, of Downes (1985). Augmenting lbe 

set of explanatory variables considered, they utilized COlntegratiOD theory and the Error 

Conection Mechanism ( in the fann of Granger's Representation 'Theorem) to model an inflation 

relationship foc Barbados. 

Their proposed 'Iong~run' theoretical relationship hypothesi=! that domestic prices, wages. 

labour productivity, unemployment and external prices define an 'equilibrium' sub-space. This 

relationship is consistent wilb previous studies [e.g. Downes (1985), Holder & Worrell (1985)]. 

"albeit in a piecemeal context"'. However. DHL also argued that high levels of unemployment 

can weaken nniQm' bargaining power whilst supporting employers" resistance in the wage~ 

determination process, so that the unemployment variable is representative of conditions in the 

labour market. 

The 'Iong-run' results of Downes, Holder & Loon (I987a) and Hoider, Loon & Wood (1987) 

have indicated that the five respective series are integrable of order one with the possibility of 

drift terms. Based on these results, and noting that ~the identifled vector of variables will be 

co-integrated if the error term of a suitably normalized static regression is stationary" (p. 174). 

they assumed nonnalization on prices. Using annuai Barbados data for the period 1958-1984. 

the 'long~rnn' static results were as follows: 



II' ~ 0.23 + O.82lw - O.58lprod + 0.4811'1 + O.OO6ur 

(1.66) (14.58) (7.94) (S.ll) (l.O9) 

R' ~ 0.998 SE ~ 0.034 DW = 1.094 DF(t) ; -4.85 

(ACF)LAG 1-10: O.017, -IUS, -8.158, -0.261, O.O6l, 0.1, 0.032, -8.on. 0.105 

SE; 0.192 

where Jp is the log of the retail price index; Iw is the log of wages; Iprod is the log of 

productivity. defined as real GOP per perSOn employed; lpt is the log of the price of the 

tradables (i,e. sugar. other agriculture~ tourism and manufacturing); and Dr is the unemployment 

rate. 

These results confinned that the five variables constitute a co-integrated set and. using 

instromentaI variables to allow for the simultaneity in wages and productivity. an error 

correction equation was estimated for the period 1960-1984: 

dp ; -0.005 + O.65dw - O.S2dprod + O.2Sdpt + O.Zldpm 

(0.33) (4.81) (5.35) (4.64) (3.05) 

+ 0.OO4dur + O.I9dp(-I) - O.83ec(-I) 

(1.74) (2.51) (5.61) 

ii' = 0.91 SER ~ 0.22 DW 2.30 Rc'liSE = 0.018 

RESET [F(3,21)] 1.01 CHOW [F(2, 15)] = 0.11 

JNVR [X'(7)] = 7.00 NRM [X'(2)1 = 0.23 PC [X'(2)] = 0.33 

SC [X'(I)] ; 2.0 SCNL [X'(I)] = 0.46 

where'd' represents the first difference of the previously defined variables: dpm is the first 

difference uf the log of impm1 prices; and ec is the residual from the long-run estimated 

equalion. 

Consistent with Downes. Holder & Le~n (1987a) the results indicate that wages. productivity. 

uncmployment~ tbe price of tradab1es and import prices are significant explanatory variables of 

the inflationary process in Barbados. 

More recemly. Dowoes, SeantleburJ-Maynard & Worrell (1992) used co-integration 

techniques on annual data [0 conduct an econometric analysis of the inflationary experience in 

Barhados. Jamaica and Trinidad & Tobago over the 1970~1991 period. They put forward an 

"encompassing mooel~ of inflation for the three countries which incorporates most of the 

variables from previous specifications for Barbados and Jamaica. respectiveJy. This model is 

as follows: 

P = P (ER, USP, M'. R, WR, PROD, S) 
+ + + + + +/-

where P is the rate of domestic inflation. ER is the domestic currency per US exchange rate; 

USP is US dollar prices: M' is the actu.1 money sul'ply; R is the cost of holding money; 

\\'R is the change in the domestic wage rate; PROD is the change in the rate of output per 

worker or index of productivity: and S is a vector of factors that cause domestic inflation to 

deviate from purchasing power parity. The change in the price of imports can be taken as 

the product of ER and USP. 
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Using the MICROFlT regression package, OLS was used to estimate the static 'long-run' or co- . 

integrating price equations for Barbados, while the 'short-run' dynamic inflation equation was 

estimated using the generalized instrumental variable estimator (GIVE). The Dickey FuUer (DF) 

and Augmented Dickey Fuller (ADF) test statistics indicated that narrow money supply (Ml}., 

the exchange rate (ER), the USA price level (USP), the nominal wage rate index (WR), labour 

productivity (PROD). and the retail price index (P). are co-integrated and the error term was 

stationary at the 5% level of significance. The estimated 'short-tun> equation was: 

dIp = -0.04 + 2.84dlxr + O.75dlusp + 0.76dlr - 0.50dlprod + O.23dJp(-I) - 0.84.c(-1) 

(-1.17) (5.73) (1.81) (3.41) (-1.82) (2.02) 

ii' = 0.88 F(6, 13) = 23.81 SER = 0.02 DW = 1.16 

SC(X,') = 1.85 FF(X,') = 0.66 NOR;\i(X,'l = 0.91 

HET(Xl) = 0.39 SAR(X,'l = 3.29 RMSE = 0.02 

(-3.40) 

This equation was favoured in a model selection exercise over one which included changes in 

money supply and the lagged error term from a co-integrating equation wIth 1MI, lXR, 

IUSP, 1WR and ll'ROD; for Barbados, but not for Jamaica or Trinidad & Tobago, the M1 

variable could be dropped from the equation without the result changing signiflcantly. They 

concillded that there is. a "negligible or non-existent" monetary policy effect in Barbados, 

consistent with the result of Downes et al (1987). Generally. the results supported those of 

previous studies, which have indicated that inflation in Barbados is largely a cost-push 

phenomenon with significant import influences, 
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Coppin (1993) used \F.Iarterly data (something previous studies were unahle to do due to 

incomplete data sets) to examine the determinants of inflation in the "tourism-dependent 

economy" of Barbados ~ the 1980s - a period when imported inflation did not seem to be 

the proximate cause of inflation in Barbados. He suggested that the economic contraction 

experienced in 1990 (when the vital foreign excbange earning tourism sector contracted by 

9.8%) may have contributed to the low inflation observed that year, 

Coppin ~rgued inter alia that dema.nd-side factors. such as the level of real tourism activity, 

should be included in the inflation determination equation for the Barbados economy. Although 

real quarterly GDP statistics do not exist, he argued that to the extent that the tourism sector 

drives the domestic economy. the available quarterly tourism data may serve as a useful proxy 

for output in a two-sector Scandinavian Model of inflation (see Section 2 for a description of 

this model), Increased levels of economic activity resulting from increased tourism output exert 

upward pressure on prices. particularly in the non·traded goods sector. Based on this, he tested 

several variants of the model due to DO\VDes (1985), augmented by pro~:ied real output as Ii 

regressor varil!-ble: 

p = f (my, p., u~ r, t) 

+ + + + + 

where p is the percentage (quarterly) change in the consumer price index, y is the Jog of 

output (proxied, by thelog of real tourism activity), p. is the percentage {quarterly) change in 

the index of imp~rt prices, u is the ~te of unemployment, r is the interest rate (proxied by 

the average lending rate). and t is the cbange in tax rate (proxied by the consumption tax 

rate), By incl~d~. u in 'some s~ciflcat~ons, he allowed the data to determine the superiority 



between output and unemployment (alternative variables in the short-run Phillips Curve model). 

All models tested included quarterly dununy variables to capture seasonality in the rate of price 

fonnation, where Q, is a ():"1 dummy variable for quarter i. 

Of the five variants tested, QDe model outperformed the others: 

-1l.69 + O.04Iny + O,09p' + 0.24< + 3.6Q, + 2.4Q, + 1.4Q" 

(-4.30) (4.13) (2.33) (2.22) (5.76) (4.87) (2.83) 

i" = o.em DW = 2.22 F = 8.58 

According to this model, inflatioo in Barbados is detennined by both demand-side aod 

supply-side factors, with seasonal patterns. suggesting that domestic prices may have been 

impacted by institutional processes associated with the government's annual budget. 

Consistent with the results of Downes (1985), the tax rate was found to be statistically 

insignificant when added. 

In summary, despite the varied methodologies and combinations of explanatory variables in 

the previous studies of inflation conducted in the region, there is some common ground, 

These studies aU point to the significant contribution of rising import prices to inflation in 

Barbados, with the econometric techniques utilized in the later studies serving to underline 

the importance of this variable, Although the earlier studies seem to rule out wages, those 

studies that followed suggest that the wage rate could be a signtlICant explanatory variable of 

the inflation process in Barbados. Productivity and real output were also credited with some 

/ 
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significance, However, the results with respect to interest rates are varied and tax rates have 

been ruled out in all the quantitative studies where considered. 

THEORETICAL BACKGROUND: 

There is no general theory of inflation whlch accurately descn"bes the inflationary process in all 

countries and fully satisfies the needs of policy~makers. The variet1 choices of explanatory 

variables and approaches in the previous sub~section bear I~iimony to the existence of several 

different schools of thought (including the demandwpuU~ cost-push and structuralist schools - see 

Fri~ 1977; Gordon, 1985; and Laidler & Parkin. 1975). However. we are guided by an 

interest in theory which addresses the SOE specificaJly, 

The ~Throry of Imported Inflation" (n variant of the structuralist explanation) is perhaps the 

most recent of such theory (see AY.kci.!~, 1977;~, 1977 and J.,.indbeck. 1979). It contends 

that a high degree of external reliance. either in the fonn of technology and/or imports, results 

in external pressures on prices which are reflected in the domestic price leveL 'The 

Scandinavian Model' (see Frisch, 1977; Lind~~.l;s., 1979) is structured so that inflation is 

mainly impOrted. International price increases are transmitted via rising import and export 

prices. in the tradab1e sector, and then spread to thc non-tradable or sheltered side of _the 

economy. The line of causation is ~ foilows: more rapidly rising prices for tradable goods 

result in higher profits in the tradable scct(.· This leads to faster rising nominal wage Tates in 

this sector and, through a demonstration effect. in,the Ilt.m-tradable SI.'Ctor as well. Finally. 



rising marginal and average labour costs for the production of non4:tadables result in more 

rapidly rising prices for non~tradables, 

lz MODELLING INFLATION IN BARBADOS 

'The Scandinavian Model presems a very desirable point of departure for the PIl!JlOSC at hand. 

Having been developed specifically to address SOB, it recognizes the special characte~stics 

of such economies, including their high levels of foreign trade, their "price~taking" behaviour 

in the world m.arket, and their endogenous money stocks. The model captures many of the 

important features of the Barbadian economy and, unlike other approacbes, it specifically 

addresses the phenomenon of imported inflation which seems so characteristic of Barbados. 

The Scandinavian Model 

The Scandinavian Model recognizes that price imp~Jses from abroad may affect sectors very 

differently, depending on their links with the international madre!. Consequently the Model 

starts with a division of the economy into twO se~tors. IndUstries in the tradable (exposed) 

sector produce commodities that compete on the world market ~ "tradables~~ whilst 

industries in the non~tradable (sheltered) sector produce commodities that are not traded 

internationally - "non·tradables", 

Output prices of the tradable sectOr are largely determined on ~ world market, and this 

means that the upward adjustment of prices cannot be used to compensate for cost increases ~ 
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which must ~f?re be entirely absorbed through reduced profits and sometimes even reduced 

production, On the other hand. industries in the non-tradable sector do not face the risk of 

losing their market share to foreign competitors. and therefore they tend to compensate for 

increased costs by raising output prices. 

Industries in the two sectors also differ in tmns of their technological attributes. Productivity 

(Le. output per worker) tends to increase more rapidly in the tradable sector, where industries 

are typically capital-intensive and mass-producing, than within the non-tradable sector, where 

service industries weigh heavily. 

For a f1Xed exchange rate economy. the model links the tradable sector with the world economy 

by assuming that the rate of inflation in this sector ~) is equal to the (exogenously) given 

rate of world inilati~n rp,;,). so that: 

Pr=Pw (1) 

Constant factor, inc~ shares are assumed to prevail in the tradable sector. Increases 

in the tradable sector Money wage are given by the sum of this sector's inflation rate (p;) and 

its rate of labour productivity (t:,). so that: 

(2) 



There is either a homogenous labour market or a 'solidaristic~ wage policy by unions between 

the sectoI'li~ so that wages increase at the same rate in both sectors: 

(3) 

The model also assumes a bigher rate of growth of productivity (A) in the tradable sector then 

in the non-tradable sector (will! both being exogenously given): 

(4) 

The pricinlI behaviour of finns in the non-tradable sector differs from that of firms in the 

tradable sector. They are not price-takers; instead they engage in 'mark-up' pricing to achieve 

a constant profit mark-up over unit Jabour costs. Prices in the non-tradable sector increase at 

the same rate as unit labour costs, that is, at a rate equal to the difference between wage 

increases and increases in labour prodactivity:· 

(Sa) 

and substituting (3) and then (2) into this equation we get: 

(Sb) 

The genera11evel of prices in the economy would be a weighted avexage of the prices in both 

sectors. In this model, the price index is assumed to have constant weights that express sector 

shares for output so that the domestic rate of inflation is given as: 
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(6.) 

Substitutiug for p,. as in (4) we obtain: 

and throngb a series of further snbatitutions we get: 

(6b) 

This rand equation expresses the main _e of the Scandinavian Model i.e. under fixed 

exchange rates and in the long run, the domestic rate of inflation in a SOE is fully de.termined 

by price trends in the world market (througb direct and indirect linkages to international trade) 

and productiv~ trends in the tradable and non-tradable sectors. This may be summarized as: 

(60) 

It is important to note that in this model. demand bas little direct influence on commodity prices. 

These are determined by the world market or costs (through mark~up pricing), although demand 

plays an impOrtant roJe in the labour market and. by affecting wages. influences prices 

indirectly. 

The results of previous studies for Barbados are consistent with the Scandinavian Model. 

However. equation Sa is an extreme simplifICation. Prices are not omy determined by (unit) 



labour cost; other supply oonditions along with demand conditions also figure into the 

deretmination of prices in the non-tradable sector. Holder & Worre!l(1985) argue that most 

activities in the flO1l:wtraded sector are dominated by a few large, firms exercising market 

leadmhip and " .•• the market may best be seen through the eyes of decision-malrers in the 

dominant finns" (PAlS). This 00_ with the Seandinavian Mndel's assumption of 

competitive firms in both the tradable and non-tmdabIe sectors. The expecl<d demand for their 

product ('IN") as perceived by non-tradable suppllers, is based on real national bromo (y), tlie 

relative prices of the tradable seeror and non-tradable seeror goods (p,./p,.), and the cost of 

eonsumer credit (r). From thls we may derive the following demand fonedon for our purposes: 

Supply is then determined by prndueers. They plan. level of output ('IN) which raises the 

previous year's production by • proportion of the _ between the current expeeted 

demand ('IN") and the previous year's output (II".'). This may be expressed as follows: 

<i. ; <h... + v(ci,. -ci..,l (8) 

The price of this outpot (J1N) is determined by the prnducers, who set it on the basis of the cost 

of producing an amount equal to 'IN so that: 

(90) 
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This equation is a more realistic version of equation 5b; it includes interest costs. a capacity 

variable ('IN), in adtlidon to the unit labour cost and the inflation _ in the tradable sector_ 

Combining the demand and supply of oon-tradables (using 7, 8 and 9, as detailed in the 

xppendix) gives: 

(9b) 

Finally, sobstiluting for p;, as in (9b) inlo (oa) and substiltlling for ~ as in (1) we get: 

p ; ..p., + (1 - al[ .. + al~ + a,y-+ ,.,,; + .... + .. (w' , Ai) (10) 

This gives us our preferred test equation and/or Modell: 

The tendel may be carried one step further to incorporate the inlJuenee of hoper! duties and 

other _ taxes into equation 1 such that: 

and this will give us an extended test equation and/or Model 2: 

p; r In:... q:"" i, r, w', i, ti 
-'I' _·t++ + + 

(lb) 



3 - ECONOMETRIC & DATA SPECIFICATION; 

This study uses annual figures for the period 1961,1993 obtained from the Central Bank's data 

base. most of wIllch appears in the Bank's Annual Statistical. Digest. The cbaoge in (first 

difference of) the log (as deooted by eL) was used as represen1lltive of the rate of change fur 

each variable in the two equations. except the cost of consumer credit variable. which enters 

both equations .t its level. The following data specifications have beeo used. 

The general level of prices (P) is proxied by the annually averaged retail price index (RPI) based 

00 1980 prices. The series used was a prodoct of splicing since in October 1979 the Central 

Bank replaced its old index with a base of October 1965 by • nt:w index with a base of March 

1980. Data prior to the time of cbange were obtained by multiplying all items of old index by 

the ratio: 

October 1979 !New Index) 
October 1979 (Old Index) 

The world priee level <Pw) is proxied by the CIF import price index for Barbados (RPM). 

Output in the non-tradable sector in the previous time period (llN-I) is the value of the non-

IIlIdables proportion of real gross domestic product (GDP) at factor cost and 1974 prices at 

!bat time (denoted by QN1). 
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Real naooted income (y) is proxied by the annted estimaIes of real GDP at factor cost aod 1974 

prices (and is deooted by RY). This is consistent with eonveation and, though limited. is the 

best measure available, since data are not collected on income for Barbados. 

1he annual average of quarterly data regarding the commercial bank: prime rate on loans 

(deouted by R) is used to represent the eo,t of consumer credit (T). 

The wage level (w) is the wages index with base year 1980, whilst tho level of productiviljo (A) 

bas beeo calculated by dividing real GDP at factor cost aod eoru;tant 1974 prices (i.e. Ry), by 

the level of employment. These were then used to detennine the unit lahoor cru;t (as deooted 

byULC). 



4-EMPDUCALRESQLT& 

The melhod of Ordina:ry Least Squares (OLS) bas been used to estimate all equations in Ibis 

study and rhe "geoeral ttl specific" modelling approach (associ.red with Heodry 1980 et aI) was 

adopted. This approach assumes that the unknown data-generating process can be approximate!! 

using a finite-dimensional error correction model (ECM), under hypotheses of linearity. 

conditional normali1,y and time homogeneity, 

First, Ihe stalionari1,y properties of the series of interest were rested using the Dickey-Fuller (DE) 

and Augmeored Dickey-Fuller (ADF) Tests (see Table I in the appendix), The results indicate 

that all rhe series may he descrihnd as integrated of order I, i.e, 1(1), except for CLTAX, which 

appears to he 1(0), 

The next step taken was to test Mndel 1 for co-integration (see Table 2 in the appendix for the 

results), There was no need to test Model 2 for co-integration since, based on Ihe results !tom 

the tests of integration. it does not satisfY one of the necessary conditions for ro-integration; nif 

there is more !han one explanatory variable; !he order of integration of the dependent variable 

cannot he higher !han thet of any of Ihe explanatory variables" (see Ch!rnmza et aI, 1992, p, 

149:2). The results from the ADF test (at the 5% level of significance) indicate thet Modell 

contains a set of variables that are co-integrated and therefore fonn a long-run equilibrium 

relationship. Thus~ despite the fact that none of the respective series in this model is stationary, 

there exist fundamental economic fon;es whicb result in the ~vUig stochastically over 

time. 
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Finally, an unrestricted ECM (consistent with the general model pIOJIOsnd by Engle & Granger, 

1987) was derived from Model 1 and estimated. The model was !hen re-parameteriz< by 

dropping insignificant variables and, in addition to the stmdard diagnostic rests, its within­

sample forecasting performance was tessed by ignoring the Jast two observation yean; (see Table 

3 for the results, Chart 2 for the fit of the model. and Chart 3 for the forecast fi~ in the 

appelldix). 

In telTllS of the a pno-ri economic expectations the only discrepancy is the fact that the coefficient 

on CLQNl appears to he rero, This may he a result of the higb co_ty hetween that 

variable and CLRY. All other variables are significant and the signs are as expected. The 

adjusted goodness of fit measure (see Table 3) is quite good considering thet the model is in 

difference from. The various diagnostic tests indicate no signiflcant serial correlation, non-

nonnaJity, heteroscedasticity. or non-linearity. In terms of the within-sample analysis of the 

model, constaoey of parameters is indicated and !he forecast fit for the modell, picking up the 

movements of Ihe .ctUal data fairly well. 

The restricted ECM (derived from Model I) bas succeeded in explaining about 76% of the 

variance in inflation. with import prices having the greatest: impact; a 5 % change in the rate of 

domestic inflation for every 10% increase in the rate of import price inflation. There are also 

strong influences from one year to the next. consistent with the results of Downes, Scant1ebury­

Maynard & Worrell (1992), wbich showed previous iullation rates to be significam (p. 9). Unit 



labour costs, the consumer credit rate and real national income would prove useful in explaining 

inflation in Barbados. 

5 - CONCLUSION: 

This study bas utilized recently developed econometric methodologies (ro-integration ood 

ECM) to investigate the process of inflation in Barbados. The main objective was to identifY 

a reliable model of thia pbeoomeoon as measured by goodness of fit, predictive stability etc. 

The model was also required to satisfy the basic diagnostic requirements (Le. no serial 

correlation. linearity, nonnalliy aod no bete~ity). 

The results suggest that such 0 model has been identified in Model L As expected, import ------. 
prices have the greatest impact. There are also strong influences from one year to the next. 

~ 

Further, there is some indication that movements in unit labour oos;S. the .;?nsumer credit - -
rate and real national income play a significant role in the determination of inflation in 

Barbados. 
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Derivation: 

The derivation of !he coefficients of Equation (9b) is as follows: 

P. = P. + Il,q,. + liz (w -A~ + Il,r + (J"p., 

Substilnting for 'I..' as in (7) into (8) we get: 

q,. = q.., + v I"" + ",,i + "'z<Pr - p.) + a,r - q,.-J 

(90) 

= (1 - V)<lN.l + vI"" + aj + ",,<P,- - P.J + a,r! (8b) . 

Substilnting for 'Iff &3 in (Sb) into (9a) we get: 

Grouping like terms we get: 

(1 + u,P,v)p' = (fl, + "ofJ,v) + 11,(1 - v)q. _, + «,II,vY + (azli,v + IIJP-r 

+ (<<,/l,v + tl,)r + Il,(';' - ~:i) 

and assuming !hat: 

(9b) 

p,. = ... + "Cw., + a,Y + .,i.,. + .... + as ("w - A) (9b) 

where a. = (IJ. + cr. (tIT) I (1 + «.t PIV); ~ .. II. (1 ~ v) I (l + ".t PiV}; ~ ... at (J,v I (1 + tr:I Plv); 

8:J = (<<: fltv + p~ 1(1+ t'f(fl1if);" =( as flt~ + fJ..) I (1 + '*1. ,l.t,v); ~ = 81ft J (1 + (fIOIV), 
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CHART 3 Table 1: Testing for Unit Roots 

Variables DFSIatlsIl<s ADF SIatlsIl<s 
Plot or Actual and Dynallic Farecast(s:) 

CLRPI -2.6121 (-3.5561.) -2.8503 (-3.5615) 
.831e16 

C2l.RPI -5.4249 (-3.5615) -6.0536 (-3.5671) 

ClBPM -3.9530 (-3.5562) -2.9660 (-3.5615) 

C2lBPM -7.6068 (-3.5615) -7.9818 (-3.5671) 

CI.:ULC -5.9554 (-3.5562) -3.4455 (-3.5615) 

C2LULC -12.7648 (-3.5615) -6.1574 (-3.5671) 

R -3.9326 (-3.5561.) ~3.5857 (-3.5615) 

CR -6.6811 (-3.5615) -4.1942 (-3.5671) 

-.026399 
CLQNl -5.6371 (-3.5615) -2.3921 (-3.5671) 

C2LQNl -12.8538 (-3.5671) -4.3525 (-3.5731) 

ClBY -4.5291 (-3.5615) -2.8018 (-3.5671) 

C2LRY -9.0700 (-3.5671) -4.7657 (-3.5731) 

-.G551~'-m.-__ ~--_=;;,-___ .-L ___ --...~ __ ....... :;;;l 
1988 1990 1992 1993 

CLTAX -8.7814 (-3.5615) -5.1225 (-3.5671) 

CZLRP, Forecast """"'"""', .. """",,. 
95 % critical values in braclo:ts 

Note; C ••. The respective variable bas been differenced once. 

C2 ... The respective variable bas been differenced twice 
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Table 3: ECM Results 

~lK;M-IMlm 
C2LRPI "'" 1),01)2 + {).339C2LBPM + O.286C2LULC + O.OO9CR - O.127C2QNl 

(O..249) (l.,972) (1.691) {US!) (.o • .un 

+ O.093C2LRY + O,Ol6C2LBPMN) - O.OOIC2LULC{-l) + O,OOO4CR(~l) 
(U.329) (0-1:14) {./}.266) (0.066) 

- O.214C2LQN1(wl) +O.4S2C2l.R.Y(-1} + O,37.9C2LRPI(-1) - R2QlC2LRPr(-2) 
(..(),'IDj (t.49O) (2.002) (-1.380) 

-O.71SERR(-1) 
(·1.497) 

if'".. 0.688 ow "" 1.7)1 LMSCIX(1)1 "'" US6 

RESE1lx'(l)] - ""93 NORM[x'(2)] - 1.754 ARCll[x'(l)] - 0.835 

~ ECM ~ 1964:19'-l 
C2LRPl = 0.002 + 0348C2LBPM + 1).271C2LULC + O.OO8CR + 0.338C2LRY(-1} 

(ll,3l9) (5.193) (3,17ll) (2,447) (2.322) 

+ O.416C2LRPIH} -O.20SC2LRPJ(-2) -O.755ERR(~1} 
(M89) (.1.747) (4,006) 

i 1 = 1),761 DW """ 1.733 LMSC{;f(l)J "'" 1.139 

RESET[x'{I)] - 0,'07 NORM[x'(2)] - 2,189 ARCHrx'(I)J - LlJ62 

CHOW!x'(l)J - 0,000 S,E, "'" (},03(1 RMSE "" 0.«106 

iWtrktW. ~ - 19M-1921 
"C2LRPI ... 0.002 + O.349C2LBPM + O.278C2WLC + O.OOSCR + fH31C2LRY(-1) 

{Q.2SS) (4.96» (3.024) iU(J5} f,U97) 

+ 1),420C2LRPJ(·1) - O.204C2LRPI(-2) - O.769ERR{-l) 
(3.441) (-t~ «U7l) 

i' "" 0.751 DW".L691 LMSC[i(l)J «< 1.116 

RESf:I1x?(l)] "" 0.527 NORM(i1(2)] "" 1.599 ARCHtrU}J = 0.876 

NlIl:S: I. R': It bu 5q!Wl!d scumic 
1. DW; Durnin W.tUon test!tltitUe for serial ;;()ID'!latiHt 
3. tMSClx'll)J : LasfllIlte MuJtipUcr!est of ruklual serW ~bti;m 
4. RI?S~I)J : Jt~'s RESET \esl:o( general ~])ecir~Mn error 
S. NORM!X(2)i ; ~en test ~ fur Dfi<IIl.dity 
6.. ARCH[i'<l)1 : AUlD Regru'lilte Conditional iWI:~lW<;ity rut 
7, CHOwtX'all : Chuw's pmdk:tivc fa!!\lRl_ 
IL s,£ ; SWldW Error (If !he :qressioo 
9.IlMSE; ROOf Mean Sq\nnd Error 


