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PURCHASING POWER PARITY AND ECONOMIC INTEGRATIONAMONG CARIBBEAN COUNTRIES: EVIDENCE FROM THE 1980s AND 1990s

Abstract

This study documents that Purchasing Power Parity seems to hold for the 1980s and the 1990s among the currencies of the Caribbean. In addition, this study presents evidence of some economic integration and of currency blocs in the region as it documents co-integration among real exchange rates in the Caribbean for the 1990s (after the economic reforms of the late 1980s and early 1990s).  These findings mean that currency risks of foreign investments in the Caribbean region can be hedged using common instruments. These findings also have other important implications for policy makers, managers, investors, and scholars interested in the Caribbean region. 

1. Introduction

There is much interest in the nature of exchange rates and their inflation adjusted real values. Such rates are an important influence on cross-border trade and investment.  In view of attempts to promote regional trade and investment, there is also much public policy and managerial interest in currency blocs and if exchange rates in a region reflect differential inflation rates.  The Caribbean is an important economic region especially for the United States yet it is an under-studied area.  For example, most studies of regional exchange rate relationships examine developed country currencies and there are few studies of the nature of Caribbean exchange rates.  This paper is the first to examine for the recent period of the last two-decades, if purchasing power parity holds for the Caribbean currencies and if there is any evidence of a currency bloc.


This paper documents that purchasing power parity seems to hold among the Caribbean exchange rates for the last two decades of the twentieth century.  In addition, after the late 1980s and early 1990s move towards economic integration in the region, there seems to be some evidence of cointegration among the Caribbean currencies. Because of the importance of real exchange rate changes for cross-border trade and investment, these findings regarding purchasing power parity and economic integration in the Caribbean have important public policy and managerial implications. 

2. International Finance in the Caribbean and PPP

Trade and Finance in the Caribbean:  There is now considerable evidence of the trade promoting effects of a exchange rate stability and of a common currency (Rose, 2000). Such increased trade has also been found to lead to higher rates of economic growth (Frankel and Rose, 2000). The countries in the Caribbean region have been in the process of deepening and widening the level of regional integration in trade and in monetary and fiscal affairs (Nicholls et al, 2000).

A regional trade and economic organization known as the Caribbean Community and Common Market (CARICOM) was established in 1973. Today, this fifteen member community (Antigua and Barbuda, Belize, Bahamas, Dominica, Grenada, Haiti, Montserrat, St. Lucia, St. Vincent, St. Kitts and Nevis, and Surinam) has three areas of activity: economic integration (which provides for the establishment of a common external tariff and common protective policy and the progressive coordination of external trade policies), cooperation in non-economic areas and the operation of certain common services, and cooperation of foreign policies of independent member states. Some of the principal issues currently on the regional agenda include restructuring and strengthening of relations with the wider Caribbean through the establishment of trade and economic agreements and deepening the integration process in the Community through the formation of a Single Market and Economy. Plans are currently under way to establish a common development bank and a common stock exchange (James, 2002).

Most economies in the Caribbean are relatively small island economies whose economic fortunes are largely dependent on external trade and investment flows that are heavily influenced by the behavior of exchange rates (Gafar, 1999; Nicholls et al, 2000). Exchange rate movements most likely even help hedge volatility of domestic consumption in such open economies (Lane, 2001). A widely held view seems to be that exchange rate stability promotes increased trade and investment and, such developing countries can benefit from a broadening, deepening, and international integration of their financial markets, resulting in faster economic growth (Rose, 2000; Worrell, 2000).

A study of Caribbean exchange rates is also important because the region is an important part of the Western Hemisphere. In addition to the location of many tax havens in the Caribbean there is much trade and capital flows between North America and the Caribbean (Craigwell and Samaroo, 1997). However, the dynamics of exchange rate properties of small emerging economies in the Caribbean region has not been given serious consideration in the empirical literature. Collins (1996) examines the move from fixed to flexible exchange rates in Latin America and three Caribbean countries in the mid-1980s and finds that exchange rate distortions (due to the political fear of devaluations) in the fixed regime declined somewhat in the flexible regime. 

Purchasing Power Parity in Exchange Rates: The concept of purchasing power parity is an important and theoretically elegant concept in international finance that contends that prices of similar goods aught to be the same in different currencies or that exchange rate changes should offset international differences in price movements or inflation rates. In a world of no transactions, information, or transportation costs, simple arbitrage would make purchasing power parity true. However, there is considerable controversy regarding the empirical support for PPP (Rogoff, 1996).

Empirical research on PPP can be divided into three categories depending on the period covered, i.e., the Floating rate period of the 1920’s, the early part of the recent float from the mid-1970’s to the mid-1980’s, and the period from the mid-1980s to the present. Empirical studies of the first period, the pre- World War I floating period, generally have been supportive of the validity of PPP (Frankel, 1976).  When exchange rates started to float worldwide again starting in 1973, it was widely believed that PPP would provide an accurate description of movements in exchange rates. But, this second period (early 1970s to the mid 1980s) was characterized by high exchange rate volatility and empirical studies of this period have not been supportive of PPP (Dornbush, 1980; Frankel, 1984; Mark, 1990; Rogoff, 1996). However, studies are beginning to find some evidence in favor of PPP in the third period, mid-1980s to the present (MacDonald and Marsh, 1994). There is now also considerable support for the notion that PPP holds over long periods (Lothian and Taylor, 1996) and some studies show that PPP holds even in the short run within some blocks of nations (Koedijk, Schotman and Van Dijk, 1998).  

No study seems to have examined purchasing power parity in the exchange rates of the Caribbean region. Indeed, most of the research on purchasing power parity has focused on the currencies of major industrial nations and the dynamic economies of the Asian countries (Aggarwal et al, 2000).
  There are very few studies of purchasing power parity among developing country exchange rates and none for the Caribbean region. 

This study of purchasing power parity among Caribbean exchange rates provides insights on how these countries have managed their exchange rates within the framework of their membership in CARICOM. Further, the findings of this study not only provide insights useful for assessing the economic performance of each country but also for assessing the success of a possible monetary union within CARICOM.

3.  Research Design, Statistical Procedures, and Data

The real bilateral exchange rate can be defined as follows: Y=e P*/P, where e is the nominal exchange rate (Domestic currency/Yen), P* is an index of foreign prices (the Japanese index) and P denotes an index of domestic prices. Natural logarithms are also frequently taken in the previous equation (e.g., y as the natural logarithm of Y). Thus, if we can show the stationarity of the variable y, then we can conclude that the shocks, which influence the long-run behavior of this variable, are transitory in nature. Consequently, we could infer that the PPP hypothesis holds.

In order to determine the appropriate statistical procedures for assessing PPP among real exchange rates in the Caribbean, this paper first examines the time series properties of the real exchange rates in the Caribbean.  In addition to assessing distributional properties and non-linearities (using Box-Pierce Q-statistics for squared returns) in the time series, this paper examines the selected exchange rate series for unit roots.  Consider the following AR(1) process for the nominal exchange rate:

                     (Xt - æ) = þ(Xt-1 - æ) + ît                    (1)

where Xt is the natural logarithm of the nominal exchange rate at time t, æ is a constant term, and ît is the error term with no serial correlation, zero mean, and constant variance.    In the model given in equation (1), the long run behavior of exchange rates hinges crucially on þ.  The exchange rate will be stationary if 0 <þ< 1 so that, in the absence of future shocks, the deviation (Xt - æ) would narrow in succeeding periods.  On the other hand, if there is a unit root so that þ= 1, the exchange rate is non-stationary and is a random walk as there will be no tendency for (Xt - æ) to dampen.  Thus, the problem for the empirical researcher is that of making correct statistical inferences about the true value of þ since the presence or absence of a unit root is crucial to exchange rate determination models.  The classical test of Dickey-Fuller and Phillips and Perron (1988) are available to examine whether a time series data set such as an exchange rate contains a unit root. In both the Dickey-Fuller and the Phillips-Perron tests, the null hypothesis being tested is þ = 1, i.e., the series is tested for a unit root.    The unit root test proposed by Phillips and Perron (1988) is used because it allows for a wide variety of heterogeneously distributed and weakly dependent innovations.

In order to examine the presence of economic integration and currency blocs in the region, the real exchange rate series are also examined for cointegration. Using the multivariate likelihood ratio test developed in Johansen (1988) and Johansen and Juselius (1990), this paper examines whether the three systems (Guyana, Jamaica and Trinidad) and pairs of systems (Guyana-Jamaica, Jamaica-Trinidad, and Guyana-Trinidad) of real exchange rates are cointegrated.  These cointegration tests are tests of the null hypotheses that each of the three systems of real exchange rates contains a certain number of stochastic trends. For example, a finding that a system of three exchange rates possesses two unit roots would be consistent with the notion that only one cointegrating vector exists within such a system of three exchange rates (e.g., Dickey et al, 1991) suggesting that such a set of three exchange rates are tied together in a long-run relationship that prevents any one rate from getting too far out of line.
Data: In addition to allowing their currencies to float, Jamaica, Guyana and Trinidad and Tobago are the largest countries in the Community and the only ones with substantial natural resource exports (Jamaica and Guyana have large reserves of bauxite and Trinidad and Tobago has oil).  The economic reforms carried out by these countries are also considered the most successful in the region (Hilaire, 2001).  Thus, the three exchange rates selected for study are the exchange rates for the Guyanese Dollar (GD), Jamaican Dollar (JD), and the Trinidad and Tobago Dollar (TD).

The data used in this study consist of end-of-month exchange rates for three Caribbean currencies. The exchange rates for the Guyanese Dollar (GD), Jamaican Dollar (JD), and the Trinidad and Tobago Dollar (TD) against the US dollar for the twenty-year period January 1980 to April 2000 were obtained from the Eastern Caribbean Central Bank database.
  It is the most extensive time series data presently available for the Caribbean countries.   

Figures 1 show the evolution of the real exchange rates for all three countries over the 20-year period. None of the real exchanges rates appear to follow a random walk. The rates in all three countries depreciated over time with the most pronounced changes taking place in the early 1990s when all three currencies were devalued.  Compared to the 1980s, these exchange rates became quite variable in the 1990s. All analysis of the behavior of Caribbean exchange rates in this study is done for three periods, the two sub-periods, 1980-1990 and 1991-2000, and the overall period, 1980-2000.

(Please insert Figures 1 about here)

4. Results

Summary statistics regarding the unconditional distribution of the monthly real exchange rates (Panel A) and changes in real exchange rates (Panel B) including the mean, standard deviation, skewness, and kurtosis are presented in Table 1. Table 1 also shows the Box-Pierce Q-statistics for linear dependence (for autocorrelation up to 25 lags) and the results of the Bera-Jacque test for the normality of a series. If a time series is purely random that is, it exhibits “white noise” the sample autocorrelation coefficients are approximately normally distributed. While there are some differences among the sub-periods and between the three currencies, the overall conclusions are very similar.  In each case, the test results show significant evidence of deviations from normality and significant serial correlation in the real exchange rates and in their monthly changes in each of the three periods for all three Caribbean countries.
  These findings of significant deviations from efficient market behavior among these three Caribbean real exchange rates are consistent with such findings for most other real exchange rate series and are preliminary evidence of the mean reverting behavior of real exchange rates and of PPP.

(Please insert Table 1 about here)

Stationarity Tests for PPP

The results of the two unit root tests, the Phillips-Perron and the Dicky-Fuller, for each of the three periods (with and without trends) for the three currencies and their first differences are presented in Table 2. The null hypothesis is rejected for all currencies for all periods for the first differences. For the tests on real exchange rate levels the unit root test cannot reject the null hypothesis when no trend is allowed. When a trend is allowed, the null can be rejected for the 1980s for Trinidad at the 5% and for Jamaica at the 10% level; and for the 1990s the null can be rejected for Guyana and Jamaica at the 1% level and for Trinidad at the 5% level; and for the overall 1980-200 period the null can be rejected Guyana, Jamaica, and Trinidad at the 10%, 5%, and 1% levels respectively. Thus, there is considerable evidence of the rejection of unit roots in the real exchange rate series and thus of PPP in the Caribbean. 

The three real exchange rate series are generally nonstationary in levels but stationary in first differences. These findings about the Caribbean exchange rates are consistent with similar findings for exchange rates in other regions of the world and they mean that cointegration tests can be used to examine the relationships among these Caribbean currencies.   

(Please insert Table 2 about here)

Cointegration Tests for Currency Blocs

Using the Johansen Cointegration test we examine these three real exchange rates to determine if they are cointegrated, i.e., if the three Caribbean countries form an exchange rate bloc. The result of the cointegration tests, shown in table 3, allows a constant term and a time trend. We performed the cointegration tests for all three real exchange rates (Guyana, Jamaica, and Trinidad) and for pairs of real exchange rates, Guyana and Jamaica, Jamaica and Trinidad, and Guyana and Trinidad. In view of the close economic ties among the Caribbean countries, it can be expected that these real exchange rates would be cointegrated.

Results of the cointegration tests are presented in Table 3.  The cointegration results for the system of three real exchange rates in the Caribbean reject the hypothesis that the three real exchange rates are not cointegrated only for the 1990s (the evidence indicates that the three real exchange rates have either one or two cointegrating vectors and the test statistics firmly reject the hypothesis of no cointegrating vectors). Similarly, there seems to be evidence of cointegration only for the 1990s for the real exchange rate pairs of Guyana and Jamaica and Guyana and Trinidad (but not for Jamaica and Trinidad). There is no evidence of cointegration in the 1980s and for the overall period 1980-2000 for any set of countries.
 This is clear evidence that Guyana seemed to be in two separate two-currency blocs with Jamaica and with Trinidad only after the economic reforms of the late 1980s and early 1990s in the Caribbean. 

(Please insert Table 3 around here) 

5. Conclusions

There is much interest in purchasing power parity and the nature of exchange rate changes. Such changes are an important influence on cross-border trade and investment.  In view of attempts to promote regional trade and investment, there is also much public policy and managerial interest in currency blocs and the co-movement of exchange rates in a region. The Caribbean is an important economic region especially for the United States yet it is an under-studied area.  For example, most studies of regional exchange rate relationships examine developed country currencies and there are few studies of the nature of Caribbean exchange rates.  This paper is the first to examine the stochastic nature and co-movements of real exchange rates in the Caribbean for the recent two-decade period for evidence of purchasing power parity and currency blocs.


This paper clearly documents that purchasing power parity holds in the Caribbean region even for the mostly fixed rate period of the 1980s; and it certainly holds for the 1990s. In addition, there seems to be clear evidence of co-movement among the three real exchange rates in the Caribbean in the 1990s after the economic reforms of the late 1980s and the early 1990s. Further, it seems that Guyana is in two separate two-currency blocs with Jamaica and Trinidad in this period. Because of the importance of exchange rate changes for cross-border trade and investment, these findings have important public policy and managerial implications. 
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Table 1: Summary Statistics For Selected Caribbean Real Exchange Rates







Panel A: Real Exchange Rates
             Guyana     Jamaica     Trinidad
Guyana     Jamaica      Trinidad

Guyana     Jamaica   Trinidad
         (Period 1980-1990)

             (Period 1991-2000)


(Period 1980-2000)

______________________________________________________________________________________________________________________________

Mean

13.054     28.395 
   4.823

140.93
  33.31
      5.770

71.468
    30.64
     5.256

Median

6.910
  31.495
   5.015

140.01
  33.40
      5.940

37.590
    31.94
     5.170



Maximum
53.090
  40.160
   5.680

160.12
  50.02
      6.500

160.12
    50.02
     6.500



Minimum
5.660
  17.620
   3.730

48.270
  25.30
      4.850

5.660
    17.62      3.730



Std. Dev

13.085
  6.811       0.546

13.113
  6.395
      0.438

65.156
    7.052
     0.687



Skewness           
1.971      -0.282
   -0.743
              -3.516      0.543   
     -1.037

0.158
   -0.004
    -0.499



Kurtosis

5.406
  1.596
   2.266
              25.264
  2.445
      2.488

1.112
    2.603
     2.484



Q-Statistics
922.31
  1478.0
   941.76

186.69     1165.8
     706.93

4918.1
    2815.5    3342.7



Jarque-Bera
117.40
  12.590
   15.131

2521.2
  6.892        21.110

37.077
    1.589      12.779


(sig.)

(0.000)
  (0.001)    (0.000)
(0.000)
  (0.031)     (0.000)

(0.000)
   (0.451)    (0.001)








Panel B: Changes in Real Exchange Rates
             Guyana     Jamaica     Trinidad
Guyana    Jamaica   Trinidad

Guyana   Jamaica   Trinidad
         (Period 1980-1990)

             (Period 1991-2000)


(Period 1980-2000)

Mean

2.268
3.314
1.566     

4.942
3.488
1.749


3.489
3.394
1.650   

Median

1.932
3.449
1.612
  
4.941
3.508
1.781
      

3.626
3.463
1.642



Maximum
3.971
3.692
1.736
  
5.075
3.912
1.871
      

5.075
3.463
1.871



Minimum
1.733
2.869
1.316

3.876
3.230
1.578


1.733
2.869
1.316



Std. Dev

0.677
0.257
0.119

0.125
0.187
0.079


1.427
0.243
0.137



Skewness           
1.498
-0.43
-0.86
              -5.93
0.268
-1.08


-0.07
-0.49
-0.76


Kurtosis

3.782
1.520
1.402
              49.59
1.930
2.538


1.143
2.425
2.915



Q-Statistics
1197
1518
957.2

78.58
1318
720.5


5160
3014
3221



Jarque-Bera
52.773
16.25
18.47

10691
6.631
22.71


35.14
13.12
23.85


(sig.)

(0.000)
 (0.001)   (0.000)

(0.000)
 (0.036)  (0.000)


(0.000)
(0.001)    (0.000)



____________________________________________________________________________________________________________

The period 1/1980 to 12/1990 has 132 observations, the period 1/1991 to 4/2000 has 112 observations, and the period 1/1980 to 4/2000 has 244 observations. The Q-statistics are for autocorrelation up to 25 lags. The null hypothesis of no serial correlation is rejected for all Q stats at the 1 percent significant level. All Bera Jarque stats (except Jamaica in the period 1980 to 2000) reject the null hypothesis of normal distribution.
               
Table 2: Unit Root Tests for Selected Caribbean Monthly Real Exchange Rates

Panel A: (1980-1990)

_____________________________________________________________________________




Phillip-Perron




Dickey Fuller



(In Levels)
(1st Difference)


(In Levels)     (1st Difference)


  Trend   No-Trend       Trend    No-Trend
   
    Trend   No-Trend          Trend   No-Trend
______________________________________________________________________________

Guyana

-0.1448
  2.4937
       -10.415    -9.9527

-0.1560
   1.9816
          -5.6149
-4.7556
Jamaica

-1.7546    0.2598          9.9607   -10.011

-1.7419     0.2701          -4.3389
-4.2948
Trinidad

-1.9874
 -0.218
       -6.7113   -6.7683

-2.0565
   -0.3019         -4.4164
-4.3983
_____________________________________________________________________________________________

Panel B: (1991-2000)

_____________________________________________________________________________




Phillip-Perron




Dickey Fuller



(In Levels)
(1st Difference)


(In Levels)     (1st Difference)


  Trend   No-Trend       Trend    No-Trend
   
    Trend   No-Trend          Trend   No-Trend
______________________________________________________________________________

Guyana

-6.1696
  0.6666
       -5.9536    -5.6516

-6.4794
   0.5847
          -4.9503
-4.4192
Jamaica

-3.0279   -0.4667        -6.5183    -6.5789

-3.2039    -0.4446          -3.5758
-3.5783
Trinidad

-2.3195
  0.7308
       -11.728    -11.622

-1.9677
   0.6059          -5.5226
-5.4671


______________________________________________________________________________


Panel C: (1980-2000)

_____________________________________________________________________________




Phillip-Perron




Dickey Fuller



(In Levels)
(1st Difference)


(In Levels)     (1st Difference)


  Trend   No-Trend       Trend    No-Trend
   
    Trend   No-Trend          Trend   No-Trend
______________________________________________________________________________

Guyana

-1.778
  1.0418
       -9.3382    -9.2887

-1.8086
   0.9371
          -6.7271
-6.4589
Jamaica

-1.9338   -0.2091        -11.776   -11.806

-2.0054    -0.1864          -5.8912
-5.8463
Trinidad

-2.8585
  0.2275
       -12.832   -12.869

-3.0577
   0.1462          -7.2089
-7.1983
_____________________________________________________________________________________________

The sample period January 1980 to December 1990 has a total 132 observations, the period 1991 to April 2000 has a total of 112 observations, and the period from January 1980 to April 2000 has a total of 244 observations. The critical values for the Phillip-Perron and Dickey-Fuller test (at 1% , 5% and 10% significance) are –2.58, -1.94, and –1.61 (in levels); -4.03, -3.44, and –3.14 (in first differences) respectively. Significant statistics are indicated in bold.

Table 3. Johansen Tests for Cointegration Between Caribbean Real Exchange Rates

____________________________________________________________________________________________________
           Guyana, Jamaica and Trinidad

(1980-1990)



(1991-2000)



(1980-2000)


Hod         No-Trend   Eigenvalue   Trend   Eigenvalue
   No-Trend   Eigenvalue   Trend   Eigenvalue     No-Trend   Eigenvalue   Trend   Eigenvalue

R = 0
17.509
    0.0789         24.969    0.0852
   49.4148**  0.3008         65.089
0.3183
       18.5826      0.0492
    23.3677    0.0550

R ( 1
6.9002       0.0452          13.468    0.0579
     9.6925      0.0712         22.549
0.1401            6.4558      0.0254            9.7827    0.0293

R ( 2
0.9296       0.0071          7.7734    0.0437
     1.4863      0.0133
5.790
0.0508            0.2638      0.0010            2.6305    0.0109

                  Guyana and Jamaica 

(1980-1990)



(1991-2000)



(1980-2000)


Hod         No-Trend   Eigenvalue   Trend   Eigenvalue
   No-Trend   Eigenvalue   Trend   Eigenvalue     No-Trend   Eigenvalue   Trend   Eigenvalue

R = 0
3.1377
    0.0152          9.2969    0.0552
   41.17**      0.2998          56.41**  0.3118
         4.1682     0.1682            7.6411     0.0222

R ( 1
1.1554       0.0089          1.9592    0.0150
     1.6119      0.0144
14.95
   0.1258
         0.2588     0.0010            2.2310     0.0092

                 Jamaica and Trinidad

(1980-1990)



(1991-2000)



(1980-2000)


Hod         No-Trend   Eigenvalue   Trend   Eigenvalue
   No-Trend   Eigenvalue   Trend   Eigenvalue     No-Trend   Eigenvalue   Trend   Eigenvalue

R = 0
12.7225
    0.0646         17.7371    0.0842
    8.2197     0.0596            15.6765    0.0877
        11.3845     0.0264          18.6605    0.0524

R ( 1
 4.09*        0.0312           6.3793    0.0482
     1.397      0.0125
 5.4836
   0.0482
          4.95*       0.0204           5.7253     0.0235

                Guyana and Trinidad

(1980-1990)



(1991-2000)



(1980-2000)


Hod         No-Trend   Eigenvalue   Trend   Eigenvalue
   No-Trend   Eigenvalue   Trend   Eigenvalue     No-Trend   Eigenvalue   Trend   Eigenvalue

R = 0
5.7875
    0.0417         5.7875    0.0417
   44.35**       0.2974        46.55**    0.3047
        8.4442       0.0342          13.6534    0.0426

R ( 1
0.2917       0.0022          0.2917   0.0022
     5.16           0.0454
 6.212
  0.0544
        0.0877       0.0003            5.7253    0.0131

________________________________________________________________________________________________________________________

The periods 1/1980-12/1990, 1/1991-4/2000, and 1/1980-4/2000 have 132, 112, and 244 observations respectively.   *, **, and + indicate significance 

at the 5 percent and 1 percent significance levels. The critical values (with no-trend) for all three countries are 35.65, 20.4 and 6.6 (at 1% significance); 

29.68, 15.41 and 3.76 (at 5% significance). The critical values (with trend) for all three countries at are 48.45, 30.45, and 16.26 (at 1% significance); 

42.44, 25.32, and 12.25 (at 5% significance). The critical values (with no-trend) for the combinations of two countries are 20.04 and 6.65 (at 1% 

significance level); 15.41 and 3.75 (at 5% significance). The critical values (with trend) for the combinations of two countries are 30.45 and 16.26 

(at 1% significance); 25.32 and 12.25 (at 5% significance). R is the number of cointegrating relationships.

Figure 1: Real Exchange Rates Over 20 Year Period
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TRINIDAD


� Research on developing country exchange rates is relatively sparse. For some examples see, Rana (1981), Glick and Hutchison (1994), Chinn and Frankel (1994), and Holmes (2000).  These studies focus on short-run dynamics and do not examine PPP for a currency bloc such as the Caribbean.


� For additional details on the Phillips-Perron test, see Phillips and Perron (1988).  Also see Bollerslev et al (1992) and Pagan (1996) for excellent reviews of these and related procedures.


� The exchange rate data used here pertain to the official market.  For some currencies significant foreign exchange may be traded in parallel or black markets that coexist with the official market.


� Other summary statistics not presented here also support these results.  For example, the sample auto-correlations of the exchange rate time series (up to 25 lags) was done for all three countries. One striking feature of the sample correlogram (in levels) is that they start off at very high value (0.99 at lag 1) and barely tapers off. Even at lag 25 (that is correlation between exchanges 25 months apart) the autocorrelation coefficient is still a sizable amount (0.725 in the case of Trinidad). This type of pattern indicates that the series is nonstationary. However, when the 1st and 2nd difference are examined the correlation is much smaller (in the case of JD it starts out at 0.131 and 25 lags later it falls to 0.031).


� The results presented here seem fairly robust to alternative specifications.  While it has been suggested that these findings should be interpreted with caution as they are derived from non-normal data, as Diebold et al (1994) note, it has been found that the Johansen procedures are remarkably robust to these and other deviations from classical assumptions.
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