A MODEL OF INFLATION IN BARBADOS

Cheryl Atm N Cumberbatch
Central Bank of Barbados

November 1995

270

o :
Inflation may be defined as “a sustained rise in the general price level,” that is, in the geners]
level of the prices of goods and services in the sconomy. It is a dynamic phenomenon and is

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

The mair purpuse of this paper is to empirically investigate the inflationary process in Barbados
over the period 1961-1993 with a view to identifying a reliable tmodel of inflation for this small
open economy (SOE). It draws on secent thinking (with respect to infladon and ecotometric
theory) ard  on insights from previous studies in order to identify variables which not only
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 forecasts of inflation

in Barhagos.

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

inflation in Barbados. followed by a summary of the methodology and results of  previous
i b

studies of inflation in Barbados and the Caribbean, The section ends with a fook at the state of

the an in the theery of infation in open economies. Based on the insights gleaned from this

section, the process of modelling inflation in Barbados 5 conducted in Section 2, with two

altermative models being derived. Section 3 discusses the specification 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 specifically addresses the extent 10 which this study satisfies its main purpose/objective.



HISFORICAL BACKGROUND:

Chart 1 (see the appendix) plots the time path of the percentage change in the 1pi from year
10 year (ie. the anmual inflation wie a5 represented by the variable infl) over the period
1960-1994. Inflation was recorded at a relatively steady rate of close to 1% during the carly
1960s; from the mid-1960s the mte began to fluctate; it rose fo more tan 10% in 1971 and
by 1974, the annue) inflation rate bad reached a recosd high of almost 40%, shooting up sharply
from a rate of less than 10% i 1972, Although this abated rapicly (and at a constant rate over
the next two years) to a rate of appreximately 5% In 1976, by 1981 e rate bad incressed again
to just under 13%. Following this, the anoval infiation rare declined and by 1986, for the frst
time since 1969, it fell below the 1% level. However, this rate was not maintained: it began
o risal again with some fluctuation op umil 1991, when the rate was just over 6%. Since then
the rate of inilation in Barhados declined and, afier onby seven years, omce again fell below 1%

in 1994,

A LOOK AT PREVIOUS STUDIES:

Over the Tast three decades or $0, several well-documented stodies have been conducted on the
inflation andfor price formation process in the small open economies of the Carbbean. This
sub-gection sumenarizes the methodology and results of the more recent siudies, particularly
those for Barbados. This may enlighten us about possible explanatory variables for the purpose
at band.
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The carliest studies for Barbados indicate that the main determinaat of nflatlon is rising import
prices, with other factors such as wage rate, Interest rate and tax rate increases also contributing
o the inflationary process. But ¥ was Downes (1985 who conducted the first econometric
investigation into the causes of inflation ku Barbados, so that for the first time there was

guantification of the effects of various. faciors.

Opezating on the premise that in a 30 excess aggregate demand tends to affect the balance of
paymaents (BOP), rather than inflation, Downes (on p. 524) safd that Barbados® inflationary
process "...is fieled by cost-push and institutional factors mere than by demand-pull factors™
(such as increases in the money supply or credit expansion). He contended that although
dewmand-pull factors may have some effect on inflation, where the ratis of non-tradables to
tradables is high and in the absence of excess capacity, meither of these conditions holds for
Barbados.

Downes divided the commodity market into transactions for tradables and for non-tadables.
Treating the overall domestic price ilex as a weighted average of its components, he presented
the following "cost-push” inflation model:

no=plpmy n, W T, Q)
+ o ok -

where the perventage change of the variables ar fime 1 is given as p,, domestic price level:
pm,, import price index; x,. cost of credit; T, tax rates vector; Q,, vecior of other faciors;

and finally, w,,, wage rate (af tme -, t =0,1...), since he beloved that =, if wage



increases have any impact on the inflation rate, this will occur with 2 lag that varies with the

length of the contractual period” {p. 524).

Downes assumed that T, and Q, both exert positive influences on the infladon rate, so that
“...their mean effect can be captored ina positive constant term" (p. 525) and specification error
wonld be pepligible. He ondertook ordinary least squares (QLS) regression analysis for the
period 1960-1977 1o determine the quantitative effects of import price, interest rate, and cusrent

wage rate changes on the domestic inflation rate,

The current wage rste proved io be an insignificant variable at the 5% leve! with the wrong a
prior sign. This result was consistent with Dovwnes’ 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 o cateh up with inflation and that ™... if wage
increases have any impact on the inflation mie, this will ccour with 2 lag that varies with the
lzném of the contractual perod” fp. 324). However, iniroducing 2 lagged wage rake variable
(w,) did ot change the results significantly, leading him to conclude that wage rate increases

were BoL 8 Critical factor in the inflationary process,

Bven sfier removing the effects of wages there were noticeable divergences between actual and
predicied values of inflation for dhe periods 1965-68 and 1972-73. Thercfore, he used dammy

variables to capture the events of these two periods - high inflation and devaluation in the st
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period, and drastic increases in oil and siher commodity prices in the seeond - wnd obtaised the
following:
p, = 1.06 + (L6dpm, + 0.30r, + 6.25D),
{142) (dL1Y

(529 (5.1

[}
L]
ot
It
=
=
P

R* = 0.9 DW = 1.88 SEE = 2.19 F = 95.14 RMSE = X,
where D, 15 a dumuny variable set 10 1 for 1967 tthe year of the devaluation) and 19721974
(the years of increased oil and other commadity prices) and sot o 0 for all other years in the

study period.

The results imdicate that. over the period 1960/1977. the main duterminants of isflation in
Barbados were irkreases in import prices and the prime lending rate, with some influenee
being exerted by institutionat factors during 1967 and 1972.74. Therefore, both exteraal ami

intermnal factors were found 1o affect inflation.

LB

[

A little later the same year, He£;ier & Worrell (1985 presented # simultaneous equation
model  of price formation for SOEs which was used o analyze the relutive impact of
domestic factors on the price formation process in three Caribbean countries - Barbados,
Jamaica and Trinidad & Tobago. This model was grounded in the division of the economy
Into tradable and non-radable sectors, with the non-tradable sector ft}ﬁ;ﬁng the core {since il

is here that domestic influences interact with external factors to determine demustic prices).

The model consists of seven equations (and some idemities), The first three eyumions form a
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stmultanecus system and consist of two output equations (for the tadable and pon-tradable
sectors, vespectively) and a price equation for the mon-tradable sector. The rematning cquations
model the wage-determination process as well as the impact of disturbances 1o the banking

system o interest costs {(and by extension on prices).

Using annnal data for 1963 to 1980, least squares regressions were mun on a log-lincar
specification of the model, for each coantry, The shwitancous system of the output and price
equations were run together using the two-stape least sguares technique (2SLS), whilst the
remaining recursive equations were estimated using OLS, and the Cochrane-Orcatt procedure

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

Specifically for the case of Barbados the estimatedt price equation was given by:
LR, = 0.72 - 0.61.Q, + 1.55P, - 0.03LS + 0.5914,«
098 (054 (.05 ¢0.I) (B.26)
R = 0.96 DW = 1.07 SEE = 0.16 F(, 16) = 92.03

As expected, Holder & Worrell found that “.. foreign prices play 4 farge direct role in

domestic price formation ... contsibuting about one-fhird to domestic price formation in each

of the three counfries tested™ (p. 420}, Furiher, the cost of imported raw materials was
found to be wery significart in the deterrpination of production costs in Barbados and
Trinidad & Tobago. Exchange rate changes, trade protection and other domestic policies
which infloence the local price of waded goods were found to have a similar influence to that

of foreign prices. But wages were found 10 be imporiant only in Tamaica, whilst it was only i

Barbades that increases in the interest rate were inflgtiomary.  Finally, exogensus increases in

real income were not inflationary in any of the flwee countries,

Downes, Holder & Leon {19875} extended the analysis of Downes (1985). Augmenting the
set of explanatory variables congidered, they utilized coipegration theory and the Error
Corrgetion Mechanism  in the form of Granger’s Representation Theorem) to model an inflation

relationship for Barbados,

Their propesed "long-run’ theoretical relstionship hypothesized that domestic prices, wages,
iabour productivity, unersployment and exteroal prices define an “equilibrivm’ sub-space. This
relationship 15 consistent with previous studies {e.g. Downes {1985), Holder & Worrell (1985},
*albeit in a piecemseat context®. However, DHL also argued that high Jevels of unemployment
cap weaken uniony’ bargaining power whilst supporting employers” resistance in the wage-
detcrmination process, so that the unemployment variable is representative of conditions in the

{abour market.

The *long-run’ results of Downes, Holder & Leon {1987a) and Holder, Leon & Woud (1987)
have indicated that the five rospective series are integrable of order one with the possibility of
drift terms. Based on these resolts, and noting that "the identified vector of variables wiil be
co-integrated If the error term of a suitably nosnalized static regression is stationary” (p. 174),
they assumed nonmalization on prices. Using annual Barbados data for the period 1958-1984,

the “long-ruxn’ static resulis were as follows:



Ip = 0.23 + 0.82lw - 0.58lprod + 0.48ipt + (.006ur
(1.66) (14.58) (7.9 (B.1Y {2.09}
R' = 0.998 SE = 0,034 DW = 1.094 DF() = -4.85
(ACFILAG 1-10: 0,027, -0.25, -0.158, -0.261, 0.062, 0.1, 6.032, -0.022. 0.105
SE = .12
where 1p is the Jog of the retail price index; fw iz the Tog of wages: Iprod is the log of
productivity, defined as real GDP per person employed; Ipt is the log of the price of the
tradables (i.e. sugar, other agriculture, tourfsm and manufacturing); and ur is the unemployment

rate.

These results confiemed that the five variables constitole a co-integrated set and, using
instrumental variables t allow for the simoltaneity in wages and productivity, an error
correction equation was estimated for the period 1950-1984:
dp = -0.008 + 0.68dw - 0.52dprod + 0.25dpt + 6.21dpm
0.33 @.81) (535 .64} (3.05)
+ 0.004dur + 0.1%dp-1) - 0.83ec(-1)
(1.74) {2.51) (5.61}

R* = 0.91 SER = (.22 DW = .30 RMSE = 0.018
RESET [F{3,21j} = 1,01 CHOW [F{, 15}] = 0.17
INVR [X%(7)] = 7.00 NRM {X(3)] = 0.23 PC [X¥2)] = 0.33
SC (XX = 2.0 SCNL [XH1)] = 0,46

where '@ represents the first difference of the pravicusly defined variables: dpm is the fira
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difference of the log of import prices; and ec is the residual from the long-run estimated

Louation.

Consistent with Downes, Holder & Leon {19872} the results indicate that wages, productivity,
unemployment, the price of tadables and import prices are significant explanatory variables of

the inflationary process in Barbados,

More recently, Downes, Scantlebury-Maynard & Woreell (1992) used co-integration
techriques on annual data to condect an econometric analysis gf the inflationary experience in
Barhados, Jamaica and Trinidad & Tobago over the 1970-1991 period. They put forward an
“encompassing modet” of inflation for the three countties which incorporates most of the
variables from previous specifications for Barbados and Jamaica, respectively, This model is
as follows:
P = P (ER, USP, M’, R, WR, PROD, 5)
+ + 4+ + + - %l

where P is the rate of domestie inflation, E?i is the domestic currency per US exchange rate;
U:S‘»P is US dellar prices: hi‘ is the acal money sm;;ply;. R is the cost of holding momey;
“;R is the change in the domestic wage rate; PR(“}B is the change in the rate of output per
worker of index of productivity: and 5 is 2 veetor of facwors that cause domestic inflation to
deviate from purchasing power parity.  The change in the price of imporis can be sken as

the product of ER and USP.



Using the MICROFIT regression package, OLS was used o estimate the static *longrun’ orco- - |

integrating price equations for Barbados, while the "short-run’ dyramic inflation equation was.
estimated using the generalized instrunental variable estimator (GIVE). The Dickay Fuller {DF)
and Augmented Dickey Fuller (ADF) 125t statistics indicated that narrow money sapply (M13,.
the exchange rate {ER}, the USA price level (USP3, the nominal wage rate index {WRS, labour
productivity (PROD), acd the retail price fndex (I, are co-integrated and fhe error term was

stationary at the 5% level of significence. The estimated “short-ron’ equation was:

dip = -4.04 + 2.84dixr -+ 0.75dlnsp + 0.76dlr - 0.50diprod + i);?.&dip(v«i) - 0.84ec(-1})
117 3.5 {1.81) (341 (L8 2.0 {-3.40)
R = 0.88 F(6, 13) = 23.81 SER = 0,02 DW = L1§
SCXH = 1.85 FFEP = 0.66 NORMX® = 0.9

HET(X = 0,39 SARXKA = 3,29 RMSE = 0.02

‘This equation was faveured in 2 model selection exercise over one which included clmnges in
money supply and the lagged error term from a co-integrating equation with M1, ?XRz
TUSP, IWR and IPROD; for Barbados, but not for Jamaica or Trinidad & Tobago, the MY
variable could be dropped from the equation without the result changing significantty. They
concluded that there is a "negligible or nom-existest® monetary policy effect in Barbados,
consistent with the result of Downes et al (1987). Generally, the results szzppo;'ted those of
previous studies, whichk have indicated that inflation in Bwrbados §5 largely a cost-push

phencmenon with sigpificant import influences.
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Coppin (1993} used quarterly data (something previcus studies were unable to do due to
incomplete data sets) 1o axamine the determinants of inflation in the "tourisro-dependent
economy” of Barbados dmmg the 1980s - a perind when imponted inflation did not seem to be
the proximate cause of inflatdon in Barbados. He sugpgested that the economic contraction
sxperienced in 1950 {when the vital foreign exchange camning tourism sector contracied by

9.8%) may have contributed to the Tow Inflation observed that year.

Coppin argued interalia that demand-side Tactors, such as the level of resl touristy activity,
should be included in the inflation deferminstion equation for the Barbados economy. Al%huugh
real quarterly GDP statistics do not exist, ke arpued that to the extent that the tourism secror
drives the domestic economy, the avallable quarterly towsdsm data may serve as a useful proxy
for ontput in 2 twams;cmr Scandinavian Model of inflation (see Section 2 for a description of
this model). Increased levels of ecopomic activity resulting from increased tourism output exert
upward pressies on pmcs. particeierly in the non-traded goods seetor,  Based on this, he tested
several variants of the model due to Downes (1985), avgmented by proxied real ouiput as 4

regressor variable:

p=fny p, a1
o+ o4+

where p i the pecentage (gquarterly) change in the consvmer price index, y s the Jog of
output {proxied: by the log of real tourism activity), g’ is the percentage {guanterly) change in
the index of imp:)ri ptéses, u is the ;aw of umemployment, 1 is the interest rate (proxied by
the average lending rate), and t zs the change in tax rate {proxied by the consumption tax

rate). By including u in'some specifications, he aliowed the data to determine the superiority



between output and unemployment (alternative variables in the short-run Phillips Curve model),
All models tested incladed quarterly dummy variables 10 capture seasonality in the rate of price

formation, where €}, Is « (-1 dummy varfable for quarter L

Of the five variants tested, one model cutperformed the others:

-11.6% + §.04Ilny + 0.09p" + 0.24r + 3.60, + 240, + 1.4Q,

-4.30). 4.13 233 (228 8.7 48 283

B = 0.60 DW =2.22 F = 8.58

According o this model, inflation It Barbados is determined by both demand-side and
supply-side factors, with seasonal patterns, suggesting that domestic prices may have been
impacted by institutional processes associated with the government’s anoual budgel.
Consistent with the results of Downes (1985), the tax rate was found to be statistically

insignificant when added.

In sumumary, despite the varied methodologies and combinations of explanatory variables in
the previous studies of inflation conducted in the region, there is some commba ground,
These stadies all point to the significant contribution of rising import prices to inflation in
Barbados, with the econometric technigues utilized in the later studies serving to underling
the impostance of this variable. Although the earlior studies seem 10 rule oul wages, those
seadies that followed suggest thar the nga rate could be a significant explanatory varisble of

the inflation process in Barbados. Prodectivity and real output were also credited with same
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significance, However, the results with respect to interest rates are varied and tax sates have

been ruled out in all the quantitative studies where considered,

THEORETICAL BACKGROUND:

There is no general iheory of inflation which sccurately describes the inflationary process in all
countrics and fully satisfies the meeds of policy-makers. The varied cholces of explanatory !
variables and approaches in the previous sub-section bear tesdmony 1o the existence of several
different schools of thought {including the demand-pull, cost-push and struciuralist schools - see

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

interest in theory which addresses the SOE specifically.

The "Theory of Imported Inflation™ (a variant of the structuraliss explanation) is perhaps the
that 2 high degree of externa! reliance, either in the form of technology andfor imports, results
in external pressures on prices which are reflected in the domestic price level.  "The
Scandinavian Model’ (see Frisch, 1977; Lindbeck, 1979 is structured so that inflation is
mainly imported. International price increases are transmitted via rising import and export
prices in the tradable sector, and then spread to the now-tradable or shelered side of the
economy. The line of causation is 2 foilows: mars rapidly rising prices for tradable goods

sesult in higher profits in the tradable secte  This Jeads to faster rising rominal wage rates in

this sector zad, through 2 demonsyration effent, in the son-tradable suctor as well. Finally,



rising marginal and average labour costs for the production of non-tradables result in more

rapidly risisg prices for non-iradables,

The Scandinavian Model presents a very desirable point of departure for the purpuse at hand.
Having been developed specificaily to sddress SOEs, it recognizes the special charseteristics
of such economies, including their high levels of foreign trade, their "price-taking” behaviour
in the world market, and fheir endogenous money stocks. The model captures many of the
important features of the Barbadian economy apd, uniike other approaches, it specifically

addresses the phenomenon of imported inflation which scems 50 characteristic of Barbados.

The Scandinavian Model

The Scandinavian Model recognizes that prics zmputscs from abroad may affect sectors very
differently, depending on their Hinks with the intermational market. Comnsequently the Model
starts with a division of the cconemy into two sectors. Industries in the tradable (exposed)
sector produce commodities thar compete on the world marke: - “radables’  whilst
industries in the non-tradable {sheltered) sector produce comunodities that are not fraded

interpationslly - "non-tradables”.

Output prices of the tradable sector are lmgaly determined on fhe 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 theifefpre be entirely absorbed through reduced profits and sometimes even reduced
prodoction.  On the other hand, industries in the non-tradable sector do not face the risk of
losing (heir market share to forcign competitors, and therefore they tend to compensate for

increased costs by raising cutpnt prices.

Ingiustries in the two sectors also differ in terms of thelr technological attributes, Productivity
(i.e. ourput per worker) tends 10 incrense mors rapidly in the tradable sector, where industries
are typicaily capital-imtensive and mass-producing, than within the pon-radable sector, where

service industries weigh heavily.

-

For a fixed exchange réxe economy, the model links the twadable sector with the world economy
by assuming that the rate of inflation in this sector (py) is equal to the {exogenously) giver

rate of world hﬁ}aﬁqn (p;,), a0 that;
Pr =Py iy
Constant factor mcomfz shares are assumed to prevail in the tradabie sector. Increases

in the tradable sector money wage are given by the sum of this secter’s inflation rate (py} and

its rate of labour productivity (Ay), §o that:

W = Py o+ Ay @



There is either 4 homogenous labour market or a 'solidaristic” wage policy by unions between
the sectors, so that wapes increase at the same rate in both sectors:

-

Wy Wy = W &)

The model also assumes a higher rate of growth of productivity (A) in the tradsble sector than

in the non-tradable sector {with both being exogenousiy given):

Ve @
The pricing behaviour of firms in the non-tradable sector differs from that of firms in the
tradable sector. They are not price-takers; instead they engage in "muk-up’ pricing to achieve
a constant profit mark-up over unit labour costs, Prices in the non-tradable sector Increase at

the same rate 5 unit labour costs, that is, at a rufe equal to {he difference between wage

increases and increases in labour prodoctivity:

i;x = Wy - Ay (5a)

and substimting (3) and then {2} into this equation we get:

By ™ P + Ap- Ay sh}

The general level of prices in the economy would be a weighted average of the prices in both

sectors. In this model, the price index is assumed 1o have constant weights that express sector

shares for output so that the domestic rate of inflation is given as:
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P = apr + (1- ipy (6a)

Substituting for By as in (4) we obtain:

_ P = apr + (L- )Wy~ A9
and throuph a seriey of further substitutions we get:

P =Pyt (1-d0p- A ()

This figal equation expresses the main message of the Scandipavian Model Le. under fixed
exchange rates and in the long s, the domestic rate of inflation in a SOE is Gily determined
by piice trends in the world market (through direct and indirect Fokages to international seade)
and productivity trends in the tradable and non-tradable sectors. This may be summarized as:
p = f (Bus Aps 22 6
+ + -
It is important to note that in this model, demand bas linde direct influence on commodity prices,
These ars determined by the world market or costs {through mark-up pricing), although demand
plays an important rofe in the lsbour marker and, by affecting wages, influences prices

inedirectly.

The results of previous stdies for Barbados are consistent with the Scamdinavian Model.

However, ecuation 3a is an extreme simplification.  Prices are not only determined by Gunit)



labowr cost; other supply conditions along with demand conditions slse figure into the
determination of prices in the pon-tradable sector.  Holder & Worrell(1985) arpue that most
activitics in the non-traded sector are deminated by a few large finms exercising market
leadership and "...the markel may best be seen through the eyes of decision-tskers in the
domimant firms® (p.415). This confrasts with the Scapdimavian Model's asswmption of
competitive firms in both the tradable and non-wadable sectors. The expected demand for their
product {gy*) as perceived by nom-tradable supplers, is based on real national ivome (v), e
relative prices of the tradable sector and non-tradable sector goods (P /). 2nd the cost of

consumer credit (r). From this we may derive the following demand function for auwr purposes:
Gt = o oY + o (Pr- )+ oF o

Supply is then determined by producers. They plan a level of ouiput {q) which raises the
previous year’s production by a proportion of the differsnee beiween the cuvrent expected

demand {g,*) and the previous year's output (gy,). This iy be expressed as follows:
Oy = Gy + V(B - G0 ®

The price of this output (py) is deterniined by the producers, who set it on the basis of the cost

of producing an ameunt equal to g 5o that:

Pu = 8o + Biln + B, (W - M) + BF + Bipr ©2)
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This equation iz 2 more realistic version of equation Sb; it includes interest costs, a capacity

variable {qy), in addition to the wnit Jabour cost and the inflation rate i the tradable sestor,

Combining the demand and sepply of non-tradebles {using 7, 8 and B, as deniled in the

appendix) gives:

D == 2 + Qs + B + APy + aF + a5 (W - A} . (ob)
Where 8, = (B, + o 5% 1 {L + oy BvY: 4y = By (4 - %1 [ {1+ oy Bivhi 8 = o Ay 1 (L + o, Byvh:

a5 = g B+ B 100+ B ne =Cexy Bir + B £ (L + ey Byl 35 = Bun / (L + sy Bivhe

Finally, substitating for py as in {(9b) inio (6a) and substiting for py as in (1) we get:

P =Pt (- + o + 2y +ap v ax +av-N1 (10
‘This gives us our preferred fest equation and/for Mmlel 1:

= £y G %2 6 W2
P=flhp agr W R
‘The model may be carried one step further to incorporate the nfluenee of import dutics and

other indirect taxes into equation ¥ such that:

PrEpy byt L O<y<d (i)

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

‘m - L] , » I-x *
e t(p‘i’q"%‘?ﬁ?w-i- ’%



This study uses ansual figures for the period 1961-1993 obtained from the Central Bank™s data
base, most of which appears In the Bank’s Anpual Statistieal, Digest. The change in (first
difference of) the log {as denoted by CL) was used as representative of the rate of change for
each variable in the two equations, except the cost of consumer credit variable, which enters

both equations af its level. The following datz specifications bave been used.

The general level of prices (p) s proxied by the anmually averaged retail price index {RPT) based
on 1980 prices. The serics used was a product of splicing since in October 1979 the Central
PBank replaced its old index with a base of October 1965 by 3 new index with & base of March
1980, Data pricr to ihe time of clange were obiained by multiplying all items of old index by
ihe xatio:

October 1979 {(New Index)
October 1979 (01d Index)

The world price level {py) is proxied by the CIF import price Isdex for Barbados (BPM).

Cutput in the non-tradable sector in (he previous time period (g} is the value of the non-

tradables proportion of real gross domestic product (GDF) st factor cost and 1974 prives at

that time (denoted by QNI).

Real national income () is proxied by ihe annual estimstes of real GIIP ot factor cost and 1974
prices {and is denoted by RY). This is consistent with convention and, though limited, is the

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

The anmual average of quarterly data reparding the commercial bank prime rate on Joans

(denoted by R} is used to represent the gost of consumer credit (r).

The wage level {w) is the wages index with base year 1980, whilst the level of productivity (&)
has been calonlnted by dividing real GDF at factor cost znd constant 1974 prices {f.e. RY), by
the Jevel of employment. These were then used o determine the unit lsbour cost (as denpied
by ULC).



The method of Ordinary Least Squares (OLS) has been used to estimate all equations in this
study and the "general 1o specific” modelling approach (associated with Hendry 1980 et al) was
adopted. 'This approach assunmes that the unkmown data-generating process can be approxinatett
using a finite-dimensional ervor correction model {(ECM), under hypotheses of Timenrdry,
eopditional normality and dme homogeneity,

First, the stationarity properties of the series of interest were tested using the Dickey-Faller (DE)
and Auvgmented Dickey-Fuller {ADF) Tests {see Tabde 1 in the appendix). The results indicate
that all the serics may be described a5 ntegrated of order 1, i.e. K1), except for CLTAX, which
appears to be X0),

The next step taken was to test Model 1 for co-integration (see Table 2 in the appendix for the
tesults). There was no eeed to test Model 2 for co-integration since, hased on the results from
the tests of integration, it dees not satisfy one of the necessary conditions for eo-integration; "if
there is more than one explanatory variable; the order of integration of the dependent variable
cannot be higher than that of any of the explanatory varisbles” {(see Charemza et o1, 1992, p.
149:2). The results from the ADF test (at'th:a 5% level of significance) indicate that Model 1
containg & set of variables that are co-integrated and therefore form a long-run equilibricm
relatiopship. Thus, despite the fact that none of the tespective serles in this model is stationary,

there exist fundamental economic forces which result in the varisblesmeving stochastically over
time. P
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Pinally, an unrestricted ECM {consistent with the genersl model proposed by Engle & Granger,
1987} was derived from Model 1 and cstimiated. The model was then re-parameterized by
dropping insignificant variables and, in addition to the starlard diagnostic tests, its within-
sample forecasting performance was tested by ignoring the Iast two observation years (see Table
3 for the resuits, Chart 2 for € fit of the model, and Chart 3 for the foreeast fit, in the

appendix).

In terms of the a prord ecopomic expectations the only discrepangy is the fact that the coefficient
on CLON1 appears to be zero. This may be a result of the high collinearity between that
variable and CLRY. AH other varlables are significant and the signs are as expected. The
arjusted goodness of fit measre (se¢ Table 3) is guite good considering that the model is in
differesice from. The various diagnostic tests indicate no significant serial correlation, non-
pormality, heteroscedasticlty, or non-finearity. Ia terms of the within-sample analysis of the
model, constancy of parameters is indicated and the forecast fit for the model is picking vp the

movements of the actual deta falrly well,

The restricted ECM {derived from Model 1) has 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 infiation 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, Scantlebury-

Mayrard & Worrell {1992), which showed previous inflation rates to be significant {p. 93, Unit



Tebour costs, the consumer credit rate and rea] national income would prove useful in explaining

inflation in Barbados.

This study Bas utilized recently developed ccopometric methodologiss {co-integration and
ECM) to investigate the process of inflation in Barbados. The main objective was o identify
a relishle model of this phepomenon as measured by goodness of fit, predictive stability etc.
The muxlel was also required to satisfy the basic diagnostie requirements (.e. mo serial
correlation, linearity, normality and no heteroscedaticity).

The results suggest that such a model has been identified in Model 1. As expected, import

prices have the greatest impact. There are also sirong influsnces from one year o the next,
oy e

Further, there is some indication that movemenis in unil labour cogts, the consumer oredit
s e o

rate and real national income play a significant role in the determination of inflation in
Tt A,

Barbados.

The anthor would Iike o thank Dr. Delisle Worrell for his stimulating commments,
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APPENDIX
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Derivation:

The derivation of the eocefifcients of Equation (9h) s as follows:

Dy = By + Byl + B (% - AD + Bt + B (92)
Substitoting for ¢.* a5 In {7} into (8) we get

Qn = Qua + Voo + ¥ + Dy « Pu} + o5F = Gl

£ ?}‘CIN,! + ?[ag.+ ‘9‘15' + “z({"-r' l;n} + egr} 8b} .
Substituting for gy 23 in (8D) into (Ja) we get:

Pu = By + B(l - Vg + oy + oy + oy - P + axl} + W - A + Bor + By

(9b)
Groupiog like terms we get:
O+ oMby = @ + af¥) + Aill - Viin.s + VY + (@B + BIps
+ (oaBY + BIF + F0% - A
and assuming that:
Wk =pw-R), x> 1
then
Dy = 20 + Qg + DY + By + AT + B (F - X (91)

where ay = By + e B I (1 + o B¥hiag w f (L= 91 4l + o B¥h my = o By 1 (Lt o5 B9

g =l By + B2 /0 el ne =(on By + 827 0 4 o Bk i = B T UL+ o0 B9)



CHART 2

1533

1988

Plot of actual and Fitted Unlues
s
Fitted

r T
1964
CZLAFL

~ . B8P3
-, 34960

12537
+BO8TaL

TANI

0861 861 @wwmﬁ m,m@ﬁ 0461 mwmﬂ om.mﬂ
F R WO IR FOEN SN WAL SV SRS SV N, RUEE S 0L SRS N S IO NS SV N SRS SRS SO JUUNE RS SO ST SV SENE S ST R S S

285

g



CHART 3

L231016

~ CRHIYY
- 55106 ,
1968 12380
CZLERML Forepast oo

Piot of fctual and Bymamic Forecastis)

N\

286

Table 1: Testing for Unit Roots

Note: € ...

Variables DF Statistics ADF Siatistics
CLRPT -2.6121 (-3.5562) -2.8503 (3.5615}
C2LRPL -5.4249 (3.5615) -6.0536 (-3.5671)
CLBPM -3.9530 (-3.5562) -2.9660 (-3.5615)

C2LBPM -71.6068 (-3.5615) -1.9818 (-3.5671)
CLULC -5.9554 (-3.5562) -3.4455 {-3.5615)

CZLULC -12.764R {-3.5615) -6.1574 {-3.5671)

R -3.9326 (-3.5562) +3.5857 {-3.5615)
CR -6.6811 (-3.5615) -4.1942 (-3.5671)
CLQN1 -5.6371 (-3.5615) -2.3921 {(-3.5671)

C2ZLON1 -12.8538 (-3.5671) -4.3525 (-3.5731)
CLRY -4.5261 (-3.5615) -2.8018 (-3.3671)
CALRY -9.0700 (-3.5671) -4.7657 (-3,5731)
CLTAX -8.7814 (-3.5615) -5.1225 (-3.5671)

95% critical values in brackets

‘The respective variabie s been differenced once.

.. The respective variable has been differenced twice




Table 2: Cointegrating Results
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Table 3: ECM Results

Unresricted BOM - 19€4.3993
CILREL = 9,002 + 8.339C2LBPM + 0286CILULC + 0.009CR - 0.127C2QN
024y 1972 {14913 {1555 {0437
+ DLOICILRY + D.OISCILEPM(-]) - 0.040CILULCHY) + 0 ooom:{
fa 0.134) {5.256)
- D214CTLONI(-T) +0.45ZC2LRY(-T} + 0,379CZLRPI(-1) - D 202C2LRPI2)
0,935 ) eom €1.350)
~0TASERR(-5)
2497
B - 0.688 DW = 1.1 IMSCIA(M)] = 1.456

RESETEAIL)] = 0.493  NOBMIXYN] = L7544 ARCHELAL] = 0.835

- 19641993
CILRF — 0.002 + 0.345CILBPM + G.277C2LULC + 0.008CR + 0.338CZLRY(-1}
@319 5.199 (3.17% M A3

+ QAIGCILEPH-1Y - 0. 205CTLRPI-2) - 0.7S5ERR(-1)
(3.689) (-1.7473 {4 £XN5)

2 =151 DW = 1,733 LMSCRA] = 1139
RESETRAL)] = 0.507  NORMIY'E) = 2182 ARCHI’(): = L.062

CHOWECR)) ~ 0.0%0  S.E. = (030 RMSE = (006

Restricted FCM - 1964-1991
‘C2LRF = 0.002 + 0I349C2LBPM + Q.ZF8C2LULC + DOUSCR + B.337CRLRYC)

{255 #4.963) {30343 43,905} 2.197)
+ §.420C2LRPH- 1) - 0.204¢2LRPI(-2) - 0. 769ERR(-1}
[<E ] {4,569} {3078
¥ =075 DW =1.691 LMSChLA)] = 1.176

RESETRIN = 0,527  NORMY(ZH = 1599  ARCHLALY = 0876

o 1R R bar weared smssie
2. DW  Dussin Watton test statisde for seria) conelation
"3, EMSCLA D] ¢ Lagange Maltiplior test 6f residual serial sosrzlation
£ RUSETLAN) © Ramsey™s RESET wse of general specihication evror
5. NORMPPEI] = Yergus Been teat watistie for ponmalliy
6. ARCH([y'(1}] = Avey Coditional H: Aasticity sst
7, CROWDAZ - Chow’s prediciive failure tast
f. 5.E ; Standard Brtur of the aegeession
9, RMSE : Root Mean Sgusred Error




