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Abstract 
This paper seeks to explain whether the Jamaican Government debt financing activities had a significant impact on commercial banks’ lending and if in the process private investment was ‘crowded out’.  In addition, the paper attempts to clarify whether the crowding out of private investment had stymied economic growth.  The analysis compared Jamaica’s experience to that of Barbados. Using a finite distributed lag and VECM framework, the paper finds evidence that the high Treasury bill rates in Jamaica had an overall negative impact on the supply of loans to the productive sector. Further, the supply of credit by Jamaican commercial banks to the private sector was 6.9 percent lower than what the Barbadian commercial banks supplied their productive sector.  In regards to growth, the supply of credit to the private sector had a minor impact on Jamaica’s growth performance while the opposite was true for Barbados. The paper concludes that, ceteris paribus, the relative low supply of credit to the private sector in Jamaica weaken its growth potential over the period of analysis.
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1.0 Introduction
Consequent on two domestic debt exchange programs in Jamaica within a short time span, the Jamaica Debt Exchange in March 2012 and the National Debt Exchange in February 2013, there has been increased interest in the lending behavior of financial institutions. In particular, attention   has been placed on the magnitude of commercial banks’ investment in Government instruments. Against the background of the Government’s reputation of repaying its debt, Government securities have been seen, by financial institutions, as typical risk-free instruments. This reputation was validated by the Government’s consistent ability to repay its debt without default, which has been linked to constitutional rules.  In light of the country’s high persistent fiscal deficit and the Government needs for financing, commercial banks’ lending to Government amounted to as much as 59.2 percent of their total assets in 1992.  Against this context, the objective of the paper is two-fold. First, the paper seeks to identify whether Government financing activities had a significant impact on commercial banks’ lending and if private investment was ‘crowded out’.  Second, the research aims to clarify whether the crowding out of private investment affected economic growth over the period of analysis.  

Research have shown that high budget deficits could have negative impacts on the state of an economy due to, among other things, the divergence of resources from growth enhancing activities. Easterly and Rebelo (1993) concluded that there is a strong relationship between the development level of a country and its fiscal structure.  Over the review period, Jamaica on average has recorded fiscal deficits amounting to 5.1 percent of gross domestic product (GDP), peaking at 13.8 per cent of GDP in the June 2009 quarter.  Real economic growth for the said period averaged 0.3 percent, significantly below Jamaica’s counterparts in the Caribbean. 
According to Bobakova (2003), the main objective of a bank’s management team is to attain a profitable institution, which is the core prerequisite for doing business.  In that regard, banks are like any other businesses that seek to maximize their profits by minimizing costs. The main income generating activity of banks is the advancement of loans. In an attempt to reduce holdings of bad loans and hence minimize costs, banks evaluate the credit worthiness of potential borrowers. This is done by assessing borrowers’ assets and debt, as well as their credit history.	 In advancing loans, banks face several risks; among them are credit, liquidity and market risks. Credit risk emerges when borrowers default on their loans and is exacerbated when there is also concentration risk. The latter occurs when a significant portion of a bank loan portfolio is invested with a certain categories of borrowers.  Liquidity risk occurs when there is a sudden unforeseen withdrawal from depositors (banks’ main funding source) that cannot be met. Notably, short-term liquidity needs can be met through lending arrangements with either other banks or with the central bank, provided that the banks are healthy. Market risk emerges from holding of investment securities on bank balance sheets which becomes vulnerable when there is a sudden fall in their market value. Banks tend to hold a significant percentage of their assets in debt instruments that are viewed as ‘safe’ (largely government instruments).  In the event of a sudden fall in the market values of these instruments banks are forced, among other things, to reduce their lending portfolio as well as suffer a loss in shareholder equity from the investment losses.  Given the above, the failure of a bank to properly assess the risks that it faces can significantly affect its profitability and hence viability. 

Whyte (2010) analysed the response of commercial bank credit to macroeconomic uncertainty in Jamaica while Urquhart (2008) examined the importance of the bank lending channel to monetary policy in Jamaica. The findings from Whyte (2010) indicated that in the short-run volatility in the 180-day Treasury bill rate was the most important macroeconomic factor that influenced banks’ lending.  This paper attempts to add to the empirical research in this area in Jamaica by examining the effect of the Government’s high interest rate policy on commercial banks’ lending in Government instruments and ascertain the impact this has had on the country’s economic growth.  Against this background, the research employs a finite distributed lag (FDL) model to conduct the analysis within an ordinary and pooled ordinary least square (OLS) framework.[footnoteRef:2] The FDL model is advantageous as it is suitable for estimating dynamic relationships, that is, it allows for the distributed effect of an independent variable on a dependent variable, which decays to zero as time passes. Further, the small sample properties of the model are advantageous in this context. To complete the analysis, the paper uses also a vector error correction model (VECM).   [2:  This framework allows for the comparison of Jamaica’s finding with another Caribbean country, Barbados, where interest rates were low on government’s instruments, averaging 4.5 percent over the period.] 


In what follows, section 2 gives a brief discussion of the macroeconomic situation in Jamaica. Section 3 briefly describes a review of the literature which forms the basis for the variables used in the paper’s models. Section 4 describes methodological issues relating to FDL model while section 5 presents the empirical results. The conclusion is presented in the final section.


2.0 Jamaica’s Situation
Jamaica has an extremely high level of external and domestic debt, which has placed Jamaica among the most indebted countries in the world. Total debt as a percent of the country’s GDP (Debt/GDP) averaged approximately 108.5 percent between 1993 and 2012 (see Figure 1). Over that timeframe, Jamaica’s Debt/GDP ratio consistently remained above 100.0 percent with the 

Figure 1: Jamaica Fiscal Balance – Interest Rate Relationship (1993 – 2012)
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exception of the period 1995 to 2000. For the latter period, Jamaica’s Debt/GDP ratio averaged 82.0 percent. The country’s mounting debt emanated from and has been propelled by the Government’s persistent fiscal deficits position. During the first three years of the review period, the Jamaican Government ran fiscal surpluses averaging 2.6 percent of GDP. However, since 1996 the Government has operated consecutive fiscal deficits averaging 5.1 percent of GDP. Against this background, domestic interest rates have been significantly high due in part to the Government’s constant need for financing in the domestic market. Over the review period, Treasury bill rates averaged 18.7 percent, which was relatively high when compared to single digit rates within the region. Profoundly, in the early 1990’s Treasury bill rates in Jamaica averaged 40.3 percent, peaking at 49.8 percent in the March 1992 quarter. 

Over the same period, Barbados[footnoteRef:3] debt-to-GDP ratio averaged 51.8 percent, approximately 56.0 percent lower than Jamaica’s (See Appendix B).  Further, the average interest rate in Barbados was 4.5 percent, 14 percentage points lower than rates in Jamaica. Given these rates, commercial banks investment in loans to the Barbadian productive and government sectors was 51.3 percent and 16.4 percent, respectively, compared to 35.0 percent and 19.8 percent in Jamaica. Against this background, the Barbadian economy grew on average by 1.6 percent over the 20 year period while growth in the Jamaican economy was relatively flat at 0.2 percent. The paper attempts to clarify whether the greater investment by the Barbadian commercial banks in credit to the productive sector relative to Jamaica’s fuelled their economic growth and, whether the low investment in this area by Jamaican banks constrained growth in the Jamaican economy.   [3:  A Caribbean country that is similar in nature to Jamaica.] 


The impact of debt on economic growth has been researched widely in the growth literature.[footnoteRef:4] Some scholars have argued that although increased government spending could crowd out private investment, public spending on infrastructure development may encourage private investment and hence have a positive impact on growth. Others have shown empirically that debt has a “laffer effect” on growth i.e. after a critical point debt will deter growth.   [4:  See for example Pattillo et al (2004).] 


Besides causing upward movements in domestic interest rates, Jamaica’s high debt levels have had considerable negative effects on the economy. These negative effects include crowd out of private as well as public investment and the generation of additional macroeconomic uncertainties as it relates to risk. An example of public investment that has been crowded out is investment in social infrastructure. Further, the debt problem has adversely affected investment decisions, both private and public, which has distorted the allocation of investment towards less productive activities. Accordingly, critical public sector investment which is necessary for increasing the effectiveness of private investment is inadequate, while private sector investment has been concentrated in sectors that provide secure and quick returns in favour of the diversification and the development of higher value added industries that have greater risk and longer-term profits. 

As it relates to the banking industry, the ‘perceived’ risk-free nature of the Jamaican Government’s securities, provided commercial banks with an ideal investment option.[footnoteRef:5] In the late 1990’s and early 2000’s approximately 40.0 per cent of commercial banks assets were invested in government securities compared to 20.0 percent in loans to the productive sector. During this period economic growth averaged 0.9 percent, significantly below the expansion that occurred in Jamaica’s Caribbean counterparts. It is against this background that the research paper attempts to examine whether high priced Government securities have crowd out private investment and the impact this has had on economic growth in Jamaica.  [5:  Given the Government’s sustained high fiscal deficit positions and their limited sources of financing opportunities, high interest rates are often demanded by commercial banks. ] 




3.0 Literature Review
Various studies have examined whether government debt financing activities have crowded out or crowded in private investment. However, the literature is not clear of the exact relationship as in some cases, depending on the nature of government’s spending, private investment could be encouraged and/or discouraged. For example it is argued that fiscal deficits that emanates from public investment tends to crowd in private investments while the latter is crowded out by fiscal deficits that results from public consumption. Few studies have looked at the impact that this crowd out effect has had on economic growth.

Using quarterly data from March 1994 to December 2009, Biza et al (2013) examined whether budget deficits in South Africa had crowded-out or crowded-in private investment. The research was carried out with a vector auto-regressive analysis using budget deficits, interest rates, and private investment as well as GDP and consumer price index as variables of interest. From the study, the authors concluded that in the long run increases in the South African budget deficit and inflation had a negative and significant impact on private investments. Further, private investment was positively impacted by changes in real GDP. The authors opined that the monetary authorities could potentially reduce the negative impact of budget deficit on private investments by ‘utilising stringent monetary policies to promote private investment and acting on other fundamentals’. Further, the authors noted that a coordinated monetary and fiscal response would be more effective as spending pressures may increase due to rising interest rates. 

Whyte (2010) examined the role that macroeconomic uncertainty played in commercial banks’ lending behavior in Jamaica. The research employed a cointegration analysis using an autoregressive distributed lag approach as developed by Pesaran et al (2001). Monthly time series data from 1999:12 to 2010:09 was utilized.   Macroeconomic uncertainty was proxied by the standard deviation of the change in the exchange rate of the Jamaica Dollar to the US dollar and inflation along with the standard deviation of the 180-day Treasury bill rate. The other data used in the study were deposit-to-capital ratio, non-performing loan-to-total loans, and the Herfindal (H) index to capture market concentration. The results showed that although macroeconomic uncertainty affected banks’ lending behavior in the short-run, there was no effect in the long-run. Among the others, in the short-run, volatility in the 180-day Treasury bill rate proved to be the most important macroeconomic factor that influenced banks’ lending. 

Pattillo et al (2004) investigated whether debt affected economic growth either through factor accumulation or total factor productivity growth and tested for nonlinearities in these effects. Using panel data for 61 developing countries from 1969 – 1998, they found that at high and low levels of debt the effect on growth was different.  In particular, at low levels of debt the impact on growth was statistically insignificant, however, at high levels there was a statistically significant negative impact. The latter occurred through a strong physical capital accumulation impact as well as from total factor productivity changes. In that context, among high indebted countries, the authors found that economic growth would be reduced by 1.0 percentage point if debt were to double. However, the fall in per capita physical capital and total factor productivity growth would be by a lesser amount. The study revealed that on average two-thirds of the effect of high debt on growth arose from total factor productivity changes while the remaining one-third evolved from physical capital accumulation.  

Similar to other businesses, profit maximization is at the helm of commercial banks operations. Kimera (2011) examined the determinants of commercial banks profitability in Uganda. Using data from 1998 to 2005, he researched the extent to which investment in loans and treasury bills influenced the profitability of Uganda’s commercial banks. The author used return on assets and return on equity as proxies for measuring commercial banks profitability.  The other explanatory variables used in the study were lending rates, yield on treasury bills and volume of loans as well as volume of treasury bills. The findings from the paper revealed that among the explanatory variables only commercial banks’ investment volume in loans had a statistically significant impact (negative) on their profitability. Accordingly, the author recommended that commercial banks in Uganda should employ policies geared at improving credit creation and disbursement of credit which minimizes bad loans. 

4.0 Theory and Variable Selection
The research seeks to examine whether high priced Government securities have crowded out private investment in Jamaica and also to determine the impact that this has had on economic growth. In addition, a comparison is made with Barbados. The variables used to carry out this research are the same for both countries. The data employed are Government of Jamaica and Barbados Treasury bill rate, fiscal balance (deficit/surplus) measured as a percentage of GDP, commercial banks loans to the private sector (Government) measured as a percentage of total assets, GDP, consumer price index and the unemployment rate. Quarterly series are used, which span the period March 1993 to December 2012. All of the variables are taken from the Bank of Jamaica’s database. 

The Treasury bill rate is used as a proxy for the return on the governments’ debt instruments. It is expected that high Treasury bill rates could have a positive impact on commercial banks’ investment in Government’s instrument. Further, it is anticipated that the high Treasury bill rates could engineer upward pressure on commercial rates in the economy thereby leading to higher interest rates on loans and advances. In this regard, a positive impact is also expected on commercial banks’ investment in loans. The inclusion of the Government’s fiscal balance has merit in the fact that Government’s debt financing activities are driven primarily by the balance on its fiscal accounts. According to Biza et al (2013) budget deficits emanating from public investment can have an ambiguous effect on private investment. The effect, the authors noted, rests with the nature of the public investment. Public investment that adds to the private sector’s productivity could have a positive impact on private investment. However, it will discourage private investment if invested in inefficient state-owned firms, if it requires greater taxes from private sector to finance and if it competes with the private sector for domestic loanable funds. As it relates to economic growth, research has shown that there is a positive relationship between private investment and the rate of economic growth, for example Hernandez-Cata (2000). Other studies have shown that at high levels of debt (which can be thought of as high investment in public debt instrument) economic growth is impaired. In regard to the inflation and unemployment rates, their inclusion is intended to capture systematic risk arising from the current macroeconomic environment. Following Oshikoya (1994) a negative relationship between inflation and private investment is anticipated given that high and unpredictable inflation tends to distort the information content of relative prices. This distortion causes risk to increase and as such discourages investment in the medium-term. In addition, to account for the vulnerable nature of Jamaica and Barbados to natural disasters, the incidence of hurricanes and tropical storms are included. For Jamaica, this data is taken from the Office of Disaster Preparedness for Emergency Management while the data for Barbados is sourced from the internet on Wikipedia.com. 

5.0	Empirical Model and Methodological Issues
5.1	The paper utilizes a finite distributed lag model. This framework is appropriate for this research as it is believed that the effect of interest rates on investment decisions may persist for a period and eventually decay to zero with time.

There are, however, two disadvantages to the finite distributed lag model. First, if the explanatory variable is highly autocorrelated, the coefficient estimates from the model will be unreliable due to multicollinearity.  Second, the finite distributed lag model would be disadvantageous when the lag length is long, particularly when the sample size is small. In this context, the finite distributed lag model is most appropriate for estimating dynamic relationships provided that the lag weights decline to zero fairly quickly, the regressor is not highly autocorrelated, and the lag distribution is short when compared to the size of the sample.  

5.2	Given the above, equation 3 examines the impact of Treasury bill rates on commercial banks’ investment in loans to the productive sector for Jamaica. The paper also employs a pooled data framework to identify whether high Treasury bill rates in Jamaica had a significant impact on commercial banks’ lending relative to the Barbadian experience. This analysis is modelled using equation 4. The estimation framework is as follows:

      (3)

 (4)

where  lpl is logged commercial banks’ investment in loans as a percentage of total loans, tb is Treasury bill rate, lcpi is logged CPI, ler is logged exchange rate, unemp is unemployment rate, is a dummy variable that captures the country specific factors of Jamaica and Barbados.  equals one for Jamaica and zero otherwise. ∆ depicts the change in the variables and ‘i” captures data for Jamaica and Barbados.

In addition, the research utilizes a vector autoregressive framework (VAR) to determine the importance of commercial bank’s supply of loans to the private sector for stimulating economic growth. Using the following cholesky ordering, GDP, commercial banks loans to the private sector / total loans, CPI, debt/GDP and the incidence of hurricane, a vector error correction model (VECM) is estimated as indicated by the Johansen Cointegration test[footnoteRef:6].   [6:  The test indicated the existence of cointegration among the variables. ] 


8.0 Empirical Findings
A descriptive statistics of the data is contained in Tables 1A and 1B in Appendix A. The variables are logged, seasonally adjusted and differenced[footnoteRef:7] (where appropriate). The results from equation 3 is shown in Table 2 in Appendix A. The findings show that Treasury bill rates in the Jamaican economy have an overall negative and statistically significant impact on commercial bank’s loans advanced to the productive sector. The model satisfied all robust test. In addition, the joint significance of the lagged impact of the Treasury bill rates was passed by the Wald Test. Accordingly, a percentage point increase in the Treasury bill rate will result in a decline of 0.147 in the ratio of loans to the productive sector to total loans. Table 3 in Appendix A depicts the result from equation 4 which indicates that commercial bank’s supply of loans to the productive sector in Jamaica is approximately 6.9 percent lower than what obtains in Barbados. This may reflect the higher interest rates paid on government instruments in Jamaica.   [7:  The Augmented Dickey-Fuller and Phillips-Perron tests were used to test for the presence of unit roots (I(1)) in the data.] 


The impulse response results from the VECM are contained in Tables 4A & 4B in Appendix A. Based on the result for Jamaica, the supply of loans to the productive sector has a 1-quarter lagged impact on GDP, with a positive impact in the second and third quarter. However, the impact becomes negative by the fourth quarter and remains negative in the fifth and seventh quarter. The impact remains positive after the seventh quarter before petering out by the 16th quarter. A somewhat similar finding is obtained for Barbados. There is a lagged impact of 1-quarter, with a positive impact in the 2nd quarter, however, by the third quarter the impact 
becomes negative and remains negative for most of the period. The impact peters out by the 16th quarter.  The negative[footnoteRef:8] coefficient on loans in table 4C in the appendix for Jamaica and Barbados indicates that in the long run loans have a positive impact on growth, however, this was not statistically significant.   [8:  Negative coefficient translates to a positive impact. ] 

Table 5 in Appendix A shows the variance decomposition of GDP for Jamaica and Barbados. Both countries results show a high inertia in GDP. The variations in Jamaica’s GDP is driven predominantly by itself, followed by changes in the incidence of hurricanes, debt, inflation, and supply of credit to the private sector.  Intuitively, the reconstruction process that follows a hurricane often tends to drive economic activity. Based on the result, the variation in the country’s debt seems to play a relatively important role in the performance of Jamaica’s GDP while the supply of credit to the private sector plays a minor role.  The latter could be due to insufficient funding of the private sector.  For Barbados, the finding is different. Besides itself, variations in GDP is explained foremost by changes in loans to the productive sector, followed by incidence of hurricane, inflation, and lastly by debt.  Based on the above findings the paper concludes that the relative low supply of credit to the private sector in Jamaica may have weaken its growth potential over the period of analysis.  As is seen, ceteris paribus, growth in the Barbadian economy was, in part, propelled by the significant investment made to private sector by commercial banks.
9.0 Conclusion / Recommendations 
The study seek to explain whether the Jamaican Government debt financing activities had a significant impact on commercial banks’ lending and if in the process private investment was ‘crowded out’.  In addition, the paper attempted to clarify whether the crowding out of private investment had stymied economic growth over the period.  The analysis compared Jamaica’s experience to that of Barbados. 

Using a finite distributed lag and VECM framework, the paper found evidence that high Treasury bill rates in Jamaica had an overall negative impact on the supply of loans to the productive sector. Further, the supply of credit by Jamaican commercial banks to the private sector was 6.9 percent lower than what the Barbadian commercial banks supplied their productive sector.  In regards to growth, the supply of credit to the private sector had a minor impact on Jamaica’s growth performance while the opposite was true for Barbados. Given the above, the paper concludes that, ceteris paribus, the relative low supply of credit to the private sector in Jamaica weaken its growth potential over the period of analysis.

The results from this study imply that growth in the Jamaican economy could be enhanced by the promotion of greater investment in the productive sector and less support of the public sector by commercial banks. The latter has begun, however, under duress with the second domestic debt default by the Government in 2013. This act has solidified and erased the once perceived assumption that the Government’s debt is risk-free. 

In assessing whether private investment affected economic growth the paper could be improved by replacing loans to the productive sector with total investment in the economy.  Currently, this variable is only available at an annual level. 
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Table 1A: Descriptive Statistics: Jamaica

Inflation Exchange CB PS LoansTreasury RGDP Real Debt Unemp

Rate Rate / Total  Bill Rate Growth / RGDP Rate

 Mean 2.21 56.03 0.30 0.19 0.22 3.78 6.80

 Median 1.80 51.40 0.32 0.17 0.36 3.23 6.85

 Maximum 7.90 91.60 0.44 0.48 5.40 9.57 9.30

 Minimum -1.00 22.20 0.15 0.06 -12.21 0.55 4.40

 Std. Dev. 1.81 20.59 0.09 0.10 2.74 2.71 1.03

 Skewness 1.05 0.32 -0.34 1.72 -1.65 0.68 0.13

 Kurtosis 3.82 1.79 1.81 5.84 8.58 2.28 2.57

 Jarque-Bera 16.66 6.21 6.30 66.28 140.13 7.89 0.84

 Probability 0.00 0.04 0.04 0.00 0.00 0.02 0.66

 Sum 174.60 4482.40 23.60 14.96 17.28 302.74 544.10

 Sum Sq. Dev. 256.67 33478.27 0.58 0.84 591.67 581.61 84.11

 Observations 80 80 80 80 80 80 80
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Table 1B: Descriptive Statistics: Barbados

Inflation Exchange CB PS Loans Treasury RGDP Real Debt Unemp

Rate Rate / Total  Bill Rate Growth / RGDP Rate

 Mean 0.96 2.00 0.51 0.05 1.50 0.13 12.30

 Median 0.84 2.00 0.51 0.05 1.35 0.14 10.50

 Maximum 5.34 2.00 0.65 0.08 9.10 0.19 26.20

 Minimum -3.41 2.00 0.38 0.00 -5.50 0.08 6.70

 Std. Dev. 1.58 0.00 0.05 0.02 2.84 0.02 4.63

 Skewness 0.63  NA 0.31 -0.04 -0.11 0.33 1.47

 Kurtosis 4.00  NA 3.63 2.46 3.21 2.32 4.17

 Jarque-Bera 8.53  NA 2.62 1.00 0.30 3.02 33.44

 Probability 0.01  NA 0.27 0.61 0.86 0.22 0.00

 Sum 75.98 160.00 40.64 3.63 119.60 10.74 984.10

 Sum Sq. Dev. 193.64 0.00 0.21 0.03 638.87 0.05 1696.23

 Observations 80 80 80 80 80 80 80
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Table 2

Dependent Variable: DPLSA

Method: Least Squares

Sample (adjusted): 1995Q3 2012Q4

Included observations: 70 after adjustments

Convergence achieved after 12 iterations

White heteroskedasticity-consistent standard errors & covariance

Variable Coefficient Std. Errort-Statistic Prob.  

C 0.016 0.0064 2.559 0.013

TB(-1) -0.120 0.0458 -2.622 0.011

TB(-4) -0.082 0.0284 -2.878 0.006

TB(-8) 0.055 0.0266 2.084 0.041

DLCPISA(-1) 0.204 0.0710 2.873 0.006

DLERSA(-1) 0.094 0.0490 1.911 0.061

R-squared 0.449     Mean dependent var 0.001

Adjusted R-squared 0.397     S.D. dependent var 0.014

S.E. of regression 0.011     Akaike info criterion -6.072

Sum squared resid 0.008     Schwarz criterion -5.847

Log likelihood 219.526     Hannan-Quinn criter. -5.983

F-statistic 8.560     Durbin-Watson stat 1.883

Prob(F-statistic) 0.000

Breusch-Godfrey Serial CorrelationProb F(2,61) = 0.7182

      LM Test Prob Chi-Square(2) = 0.6854

Wald Test: Joint Significance of lags of TB

Prob = 0.0052
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Table 3

Dependent Variable: DPLSA?

Method: Pooled Least Squares

Sample (adjusted): 1995Q4 2012Q4

Included observations: 69 after adjustments

Cross-sections included: 2

Total pool (balanced) observations: 138

White cross-section standard errors & covariance (d.f. corrected)

Convergence achieved after 5 iterations

Variable CoefficientStd. Errort-Statistic Prob.  

C -0.013 0.007 -1.946 0.054

DTB? 0.197 0.078 2.525 0.013

DTB?(-4) -0.055 0.030 -1.835 0.069

DTB?(-8) 0.016 0.031 0.519 0.605

DLCPISA?(-3) 0.222 0.101 2.209 0.029

DUM? -0.069 0.029 -2.377 0.019

LER?(-1) 0.019 0.008 2.378 0.019

R-squared 0.170     Mean dependent var 0.002

Adjusted R-squared 0.125     S.D. dependent var 0.019

S.E. of regression 0.018     Akaike info criterion -5.118

Sum squared resid 0.043     Schwarz criterion -4.948

Log likelihood 361.128     Hannan-Quinn criter. -5.049

F-statistic 3.800     Durbin-Watson stat 2.058

Prob(F-statistic) 0.001
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Table 4A: Impulse Response of GDP: Jamaica
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Table 4B: Impulse Response of GDP: Barbados
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 Table 4C: Vector Error Correction Estimates - Long-run

 Sample (adjusted): 1994Q2 2012Q4

 Included observations: 75 after adjustments

 Standard errors in ( ) & t-statistics in [ ]

Cointegrating Eq:  CointEq1 Cointegrating Eq:  CointEq1

Jamaica Barbados

DLRGDPSA(-1) 1 DLRGDPSA(-1) 1

DPLSA(-1) -0.249944 DPLSA(-1) -0.137538

-0.22073 -0.09608

[-1.13233] [-1.43151]

DLCPISA(-1) -0.109332 DLCPISA(-1) 0.015785

-0.13907 -0.15016

[-0.78619] [ 0.10512]

DDEBT1(-1) -8.642159 DTDEBT(-1) 6.031397

-2.35894 -0.80708

[-3.66358] [ 7.47312]

HURR(-1) -0.052338 HURR(-1) -0.012828

-0.00903 -0.00584

[-5.79540] [-2.19646]

C 0.014357 C 0.003449


image9.emf
Table 5: Variance Decomposition 

 Period S.E. DLRGDPSADPLSA DLCPISA DDEBT HURR

1 0.0152 100.0000 0.0000 0.0000 0.0000 0.0000

2 0.0170 95.1292 0.0112 0.7359 1.7032 2.4205

5 0.0213 85.1992 1.0455 1.7143 5.1519 6.8891

10 0.0264 82.8333 1.1773 1.5623 5.9898 8.4373

15 0.0307 81.9842 0.9762 1.4498 6.3678 9.2221

20 0.0345 81.5025 0.8490 1.3930 6.5677 9.6879

25 0.0379 81.1861 0.7657 1.3555 6.7008 9.9918

1 0.0128 100.0000 0.0000 0.0000 0.0000 0.0000

2 0.0130 96.8564 2.8000 0.1866 0.1112 0.0458

5 0.0169 70.8139 14.0660 4.6714 2.1942 8.2545

10 0.0198 70.9623 12.6620 5.0894 2.6058 8.6806

15 0.0221 70.8890 11.9386 4.7433 2.9981 9.4310

20 0.0241 71.4200 11.0259 4.1576 3.2846 10.1119

25 0.0259 72.0817 10.2269 3.7069 3.4708 10.5137

 Cholesky Ordering: DLRGDPSA DPLSA DLCPISA DTDEBT HURR

Jamaica

Barbados
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