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IntroductionIntroduction

 We investigated the level of integration We investigated the level of integration 
between the major stock indices in the between the major stock indices in the 
Caribbean in an attempt to clarify theCaribbean in an attempt to clarify the

– Potential benefits borne by diversification; and Potential benefits borne by diversification; and 

– Flow of shocks among the marketsFlow of shocks among the markets



Selected Literature ReviewSelected Literature Review

 Kim and Langrin (1996) Kim and Langrin (1996) 
 Bennet (1997)Bennet (1997)
 Leon, Nicholls and Sergeant (2000)Leon, Nicholls and Sergeant (2000)
 Leon and Nicholls (2001)Leon and Nicholls (2001)



Econometric TestsEconometric Tests

 ADF TestsADF Tests
– Order of Integration of SeriesOrder of Integration of Series

 Long RunLong Run
– Schwartz Bayesian Criteria: Optimal lag Schwartz Bayesian Criteria: Optimal lag 

length and Rank of Cointegrating length and Rank of Cointegrating 
VectorVector

– Vector Autoregressive (VAR)Vector Autoregressive (VAR)

 Short RunShort Run
– Impulse Response FunctionsImpulse Response Functions
– Variance DecompositionVariance Decomposition



Overview of Major Stock Overview of Major Stock 
Markets in the CaribbeanMarkets in the Caribbean
Table 1. Table 1. 
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Data: Stock Exchanges Under Data: Stock Exchanges Under 
ReviewReview

Trinidad & TobagoTrinidad & Tobago

TTSM CompositeTTSM Composite

JamaicaJamaica

JMSM CompositeJMSM Composite

BarbadosBarbados

Composite IndexComposite Index

The BahamasThe Bahamas

BISX All Share IndexBISX All Share Index



Market TrendsMarket Trends
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Graph 1: Jamaica Stock Exchange (1994-Sept. 05)
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Graph 2: Bahamas International  Securities  Exchange 
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Graph 3: T&T Stock Exchange 
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Graph 4: Barbados Stock Exchange 



ModelsModels
 Both Jamaican and Trinidad markets had Both Jamaican and Trinidad markets had 

liberalized capital account during period of liberalized capital account during period of 
analysisanalysis

 Models based on key periods of liberalization of Models based on key periods of liberalization of 
Barbados MarketBarbados Market
– September 1, 1998: first Trinidadian company listed September 1, 1998: first Trinidadian company listed 

on the BSE;on the BSE;
– July 1, 2003: Limit for transactions allowed by CB to July 1, 2003: Limit for transactions allowed by CB to 

be approved by BSE increased from $3million to $5 be approved by BSE increased from $3million to $5 
million; and million; and 

– January 15, 2004: BSE allowed to approve all equity January 15, 2004: BSE allowed to approve all equity 
transactions of cross-listed and cross-traded transactions of cross-listed and cross-traded 
securities without limitsecurities without limit



ModelsModels

VAR of BDOS Composite TTSM Composite and JMSM Composite VAR of BDOS Composite TTSM Composite and JMSM Composite 
for period  3/011996 to  1/16/2004 and  1/16/2004 to 9/16/2005for period  3/011996 to  1/16/2004 and  1/16/2004 to 9/16/2005

Models 7 & 8Models 7 & 8

VAR of BDOS Composite TTSM Composite and JMSM Composite VAR of BDOS Composite TTSM Composite and JMSM Composite 
for period  3/01/1996 to  7/01/2003 and  07/01/2003 to 9/16/2005for period  3/01/1996 to  7/01/2003 and  07/01/2003 to 9/16/2005

Models 5 & 6Models 5 & 6

VAR of BDOS Composite TTSM Composite and JMSM Composite VAR of BDOS Composite TTSM Composite and JMSM Composite 
for period  3/011996 to  8/28/1998 and  8/28/1998 to 9/16/2005for period  3/011996 to  8/28/1998 and  8/28/1998 to 9/16/2005

Models 3 & 4Models 3 & 4

VAR of BISX IndexVAR of BISX Index  BDOS Composite TTSM Composite and BDOS Composite TTSM Composite and 
JMSM Composite for period 3/11/22/2002 to 9/16/2005JMSM Composite for period 3/11/22/2002 to 9/16/2005

Model 2Model 2

VAR of BDOS Composite TTSM Composite and JMSM Composite VAR of BDOS Composite TTSM Composite and JMSM Composite 
for period 3/01/1996 to 9/16/2005for period 3/01/1996 to 9/16/2005

Model 1Model 1

Table 2Table 2



ResultsResults

-5.349*-5.349*1.5851.585BISX All Share BISX All Share 
IndexIndex  

-8.090*-8.090*-0.812-0.812BDOS Composite BDOS Composite 
IndexIndex

-7.180*-7.180*0.7040.704TTSM CompositeTTSM Composite

-7.513*-7.513*0.3780.378JMSM CompositeJMSM Composite

Test StatisticTest Statistic
(First Differences)(First Differences)

Test Test 
StatisticStatistic

(Levels)(Levels)

VariablesVariables

Table 3Table 3
ADF Tests for StationarityADF Tests for Stationarity##

# Results shown for test equation which includes an intercept, however 
similar results were obtained for  tests conducted using  test equations with 
both an intercept and trend and no intercept or trend 
*  Indicates significance at the 5% level 



Results Results 

36.2310436.2310436.21038*36.21038*
(r=1)(r=1)

36.3010136.3010136.4098236.4098236.3694336.36943Model 8Model 8

32.0630032.0630032.0461032.0461032.0461032.0461032.04326*32.04326*
(r=0)(r=0)

32.04326*32.04326*
(r=0)(r=0)

Model 7Model 7

36.1885336.1885336.1204936.1204936.1204936.1204936.09886*36.09886*
(r=0)(r=0)

36.09886*36.09886*
(r=0)(r=0)

Model 6Model 6

31.9741731.9741731.9429531.9429531.9429531.9429531.92651*31.92651*
(r=0)(r=0)

31.92651*31.92651*
(r=0)(r=0)

Model 5Model 5

34.3807734.3807734.3615234.3615234.3615234.3615234.32811*34.32811*
(r=0)(r=0)

34.32811*34.32811*
(r = 0)(r = 0)

Model 4Model 4

30.9322130.9322130.93078*30.93078*
(r = 0)(r = 0)

30.93078*30.93078*
(r=0)(r=0)

30.9360730.9360730.9360730.93607Model 3Model 3

43.2588643.2588643.1594443.1594443.1594443.1594443.14030*43.14030*
(r = 0)(r = 0)

43.14030*43.14030*
(r = 0)(r = 0)

Model 2Model 2

33.8370233.8370233.8046533.8046533.8046533.8046533.78682*33.78682*
(r = 0)(r = 0)

33.78682*33.78682*
(r = 0)(r = 0)

Model 1Model 1

InterceptIntercept
TrendTrend

InterceptIntercept
TrendTrend

InterceptIntercept
No TrendNo Trend

InterceptIntercept
No TrendNo Trend

No InterceptNo Intercept
No TrendNo Trend

ModelModel

QuadraticQuadraticLinearLinearLinearLinearNoneNoneNoneNoneData TrendData Trend

Schwarz Bayesian Criteria (SBC) by Rank  and Model (ColumnsSchwarz Bayesian Criteria (SBC) by Rank  and Model (Columns))

Table 3Table 3
Johansen Tests For Cointegration Among the Caribbean  MarketsJohansen Tests For Cointegration Among the Caribbean  Markets



Results IResults I
 Models 1 -7 failed to reject the Null Hypothesis Models 1 -7 failed to reject the Null Hypothesis 

of no cointegrationof no cointegration
– Therefore no long-run equilibrium relationship exists Therefore no long-run equilibrium relationship exists 

and VAR model estimated in first differences (Roca and VAR model estimated in first differences (Roca 
1999)1999)

 Model 8 indicated that there was one Model 8 indicated that there was one 
cointegrating vector in VARcointegrating vector in VAR
– Cointegration among Bdos, Tdad and Jam markets Cointegration among Bdos, Tdad and Jam markets 

from 2004 to 2005. Error correction model estimated. from 2004 to 2005. Error correction model estimated. 



Results IIResults II
 Impulse Response Impulse Response 

Functions Model 1 to 7Functions Model 1 to 7
– Responses to innovations are Responses to innovations are 

instantaneous instantaneous 

– Generally, each series only Generally, each series only 
affected slightly by affected slightly by 
innovations to other seriesinnovations to other series
 BISX virtually unaffected by shocks to BISX virtually unaffected by shocks to 

other markets and vice versa.other markets and vice versa.

– Series generally return to Series generally return to 
equilibrium after only a few equilibrium after only a few 
weeks.weeks.



Results IIIResults III
 Impulse Response Functions Model 8Impulse Response Functions Model 8

– Responses to  innovations generally Responses to  innovations generally 
increase over time then establish a increase over time then establish a 
new equilibrium;new equilibrium;

– Each series affected significantly by Each series affected significantly by 
innovations to other series;innovations to other series;

– Some series fail to establish new  Some series fail to establish new  
equilibrium after shocks to the equilibrium after shocks to the 
Barbados market after several weeksBarbados market after several weeks



Results IIIResults III
 Variance Decompositions show that Variance Decompositions show that 

for models 1 to 7, all of the series’ for models 1 to 7, all of the series’ 
forecast variance were due to their forecast variance were due to their 
own random shocks.  Avg. 95% of own random shocks.  Avg. 95% of 
forecast varianceforecast variance
– Bahamas approx 99%Bahamas approx 99%

 For model 8 forecast error variance For model 8 forecast error variance 
due own shock significantly reduced due own shock significantly reduced 
and decreases rapidly over timeand decreases rapidly over time
– Forecast variance decomposition for Forecast variance decomposition for 

T&T due to random shocks from itself.T&T due to random shocks from itself.



ConclusionConclusion
 Findings suggest that from Findings suggest that from 

1996 to 2004 Caribbean stock 1996 to 2004 Caribbean stock 
markets were not integrated markets were not integrated 
which indicated which indicated 

– portfolio diversification was portfolio diversification was 
attractiveattractive

– Relatively minor chance of Relatively minor chance of 
contagioncontagion



Conclusion (cont’d)Conclusion (cont’d)

 Since 2004 Barbados, Trinidad and Since 2004 Barbados, Trinidad and 
Jamaican  markets appear to have long Jamaican  markets appear to have long 
run relationship, hence:run relationship, hence:

– Benefits of portfolio diversification diminished;Benefits of portfolio diversification diminished;

– Threat of Contagion has increasedThreat of Contagion has increased



Conclusion (cont’d)Conclusion (cont’d)

 BISX market still seems to be relatively BISX market still seems to be relatively 
uncorrelated with other Caribbean markets uncorrelated with other Caribbean markets 
over period 2002 to 2005. over period 2002 to 2005. 

 Moves to liberalize capital markets further Moves to liberalize capital markets further 
may however increase degree of may however increase degree of 
integration in futureintegration in future



LimitationsLimitations

 Study does not take into account Study does not take into account 
– Statutory limitations;Statutory limitations;
– Transaction costs;Transaction costs;
– Investors’ risk tolerances which are generally Investors’ risk tolerances which are generally 

relatively low in the Caribbean ;relatively low in the Caribbean ;
– Sophistication of investors.Sophistication of investors.
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