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Consumption and Budget Deficits in Transitional Economies: Does the Ricardian Equivalence Hold? Evidence from Panel Data

1. Introduction

Barro (1974) demonstrated that budget deficits (caused by a reduction in taxes today in exchange for future tax increases of equal present value) are expected to cause no changes in private consumption. Barro’s arguments are based on the theory of Ricardian Equivalence, that the effect of government spending is independent of how it is financed. In other words, private agents recognize that the reduction in taxes today are expected to increase future tax liabilities and thus they will save the entire tax cut, leaving private consumption unchanged.  The most important assumption for the Ricardian equivalence to be satisfied is that consumers are not liquidity (or credit) constrained.

However, for the hypothesis to hold certain assumptions must also be absent, i.e. the presence of borrowing constraints, the presence of distortionary taxes, and that households should not be very altruistic.  On the other hand, the Keynesian proposition supports that fiscal policy can affect the national output and that an increase in the budget deficit leads to an increase in the real domestic product and in private consumption.

Certain empirical measures of the validity of the Ricardian Equivalence hypothesis have concluded that consumption does not respond to budget deficit changes [Kormendi (1983), Seater and Mariano (1985), Kormendi and Meguire (1995)]. By contrast, studies by Feldstein (1982), Modigliani and Sterling (1990), Graham (1995), Evans (1993), Cardia (1997), Ooms (1997), Elmendorf and Liebman (2000) and by Gale and Potter (2002) have found evidence against the hypothesis. Cardia (1997) argues that the conflicting empirical evidence on the hypothesis is probably due to the presence of certain weaknesses in the statistical methodology followed. Finally, Haque (1988) and Gupta (1992) have found empirical support for the Ricardian Equivalence behavior for the case of developing countries.

The purpose of this study is to test empirically the validity of the Ricardian Equivalence Hypothesis, for the transitional economies and to examine any causality effects between consumption and budget deficits. The results of this test will be a significant guide for the governments in the transition economies to help them determine their optimal policy for the growth of their countries. 

The major contribution of this study to the relevant literature is that for the first time the existence and most importantly the direction of a relationship between consumption and budget deficits in transitional economies is investigated by applying the novel methodology of panel cointegration and causality. There are strong reasons for believing that there is significant heterogeneity in cross-country consumption-budget deficits relationship and that no panel data estimations will lead us to misleading inferences due to the neglect of such heterogeneity. Applying developed panel cointegration techniques will allow us to take into consideration the presence of heterogeneity in the estimated parameters and dynamics across countries. This will enable us to generate more credible results since panel data estimation enables a researcher to capture certain interesting time-series relations that only cross-sectional analysis cannot do it. This approach uses multi-country panel data in order to exploit both time-series and cross-sectional information. Panel unit root and cointegration tests allow for both parameter and dynamic heterogeneity across groups, which have been shown to generate more powerful results (Harris and Tzavalis, 1999).
For the empirical purposes of our paper and due to the lack of more reliable data a version of the simple model proposed by Summers and Carroll (1987) and Smith (1990) is adopted. According to their model, consumption seems to be affected by budget deficits, disposable income, the index that describes the age distribution of the population, expected inflation, and the real interest rate. However, due to certain difficulties in having reliable data for all the above variables, our analysis steps down to include only three variables, i.e. consumption, budget deficits, and income.

In order to achieve our objective, the paper is structured as follows: The next presents a brief section review of literature regarding tests of Ricardian equivalence. The third section contains a description of the data, the model and the methodology. The fourth section presents and analyses the results. The final section contains a summary and concluding remarks. 

2. Ricardian Equivalence and Empirical Findings

Since our study examines a sample of the transitional economies we focus our literature review on the effects of budget deficits on private consumption for developing and transitional economies.  We have mentioned briefly in the introduction some major studies regarding the validity or not of the Ricardian equivalence for developed economies.  Full Ricardian equivalence entails that an increase in budget deficits should have no impact on output and private consumption.  Modified or extreme Ricardian equivalence entails that an increase in budget deficits should have a negative impact on interest rates, output and private consumption [Wheeler (1999)]. 

The absence of perfect capital markets in developing countries is the most quoted reason for the Ricardian equivalence not to hold.  [Haque and Montiel (1989)].  However, imperfections in the capital markets are not restricted to developing countries only.  Furthermore, since the basic assumption of Ricardian equivalence is that consumers are not liquidity or credit constrained, this might not hold for developing and transitional economies.  Hence, it could be expected for the Ricardian equivalence to be invalid in these countries.  

Theoretically, Kimball and Mankiw (1989) analyzed the effects of government debt and income taxes on consumption and saving behavior of individuals for an infinite time horizon instead of the usual two-period example. The results indicated that the timing of labor income taxes affects the consumption negatively or positively. Becker (1995) showed that as budget deficits change, private consumption also changed depending on how risk averse the individuals were.  His results supported the Ricardian equivalence for some specific utility functions, while they supported the Keynesian proposition for some other utility functions.  

Regarding small open economies, Rock, Craigwell and Sealy (1989) examined empirically the validity of the Ricardian equivalence proposition as a description of consumer behavior for two similar small open economies, the case of Trinidad and Tobago and of Barbados,. The results indicated that for the case of Trinidad and Tobago the data did not support the Ricardian equivalence null hypothesis, while for the case of Barbados, the data supported the joint null hypothesis of Ricardian equivalence and rational expectations.  The authors concluded that the validity determination of the Ricardian equivalence is an empirical issue and that the irrelevance of the government’s debt-tax choice  should be reconsidered and not ignored.  Regarding another small open economy, Greece, Drakos (2001) explored the long-run relationship between government borrowing and private savings.  His results indicated that as the budget deficit increased, households perceived the government bonds as net wealth, hence they increased their consumption, without considering the uncertainty of the future tax level.  Vamvoukas (2001) and (2002) also tested the Ricardian equivalence and the Keynesian proposition for Greece using first cointegration analysis and then  SURE analysis.  In both cases he found support for the latter.

Regarding developing economies, Haque (1988) and Gupta (1992) have found empirical support for the Ricardian Equivalence behavior for the case of developing countries.  Ghatak and Ghatak (1996) examined the validity of the Ricardian equivalence for India and found no support for this proposition.  On the other hand, Khalid (1996) found support for the Ricardian equivalence for 12 out of the 17 developing countries in his sample.  Dalamagas (1992a) and (1992b) found no support for this proposition for a sample of both developed and developing economies.  However, when he split his sample into two groups according to the size of their government debt, his results for the group with the high indebtness gave support to the validity of the Ricardian Equivalence.  This group was consisted of the developing countries in his sample.  However, we cannot generalize based on these results.
In contrast, we should mention here that for Japan, a well developed economy, during the past decade 1990-2000, there was observed the highest budget deficit of any industrial country.  Walker (2000) found that with respect to taxes, there was strong support for the Ricardian proposition since, the changes in taxes had zero or a negligible effect on output. On the other hand, increases in government spending and budget deficits affect positively both output and private consumption.  The implications for Japan are that a tax cut would provide a low stimulus or none on output.  On the spending side, an increase in government debt will cause a positive impact on output and consumption, but at a diminishing rate.  
Ostry (1997) applied a consumption smoothing model to five countries from Asia and Middle East. His results indicated that the widening of external imbalances was not influenced by excessive private consumption for most of the selected countries, with the exception of Indonesia and Malaysia, to a small degree. The variables influencing large external deficits were found to be the level and composition of external liabilities, the flexibility of macroeconomic policies and the health of the country’s banking system.  Issler and Lima (2000) examined the effects of public debt on consumption behavior in Brazil.  Their results indicated that the behavior of a “rational” consumer in Brazil may be consistent with Ricardian equivalence.  The budget deficits are financed and balanced entirely through changes in taxes.  On the other hand, Domenech, Taguas and Varela (2000) tested the Ricardian equivalence for a panel of OECD countries and their results invalidated it, since private savings compensated only a small portion of the budget deficit.  

More recently, Giorgioni and Holden (2003) assessed whether the Ricardian equivalence held for ten developing economies (Burundi, El Salvador, Ethiopia, Honduras, India, Morocco, Nigeria, Pakistan, Sri Lanka and Zimbabwe). Their results indicated that for these countries the Ricardian equivalence was valid, since there was observed a negative relationship between consumption and budget deficits, although not always significant.  

The empirical evidence is ambiguous for both developed and developing economies, making the results of this study very significant by enriching the relevant literature, as well as by presenting insights for the policy makers of the examined economies.

3. The Data

The time period under examination is from 1980 to 1999 for the following countries: Albania, Bulgaria, Croatia, Estonia, Hungary, Czech Republic, Latvia, Poland, Romania, Russia, Slovenia, and Ukraine. Annual data on the following variables were obtained: private consumption is proxied by consumer expenses on goods and services, while real income is proxied by the value of per capita GDP (GDP divided by total population). The variable of consumption was also set in real terms (c) by dividing it by the consumer price index (CPI). Finally, data on public deficits (or surpluses, BD) were also used. They were measured as a percentage of GDP. The real variables are calculated according to 1995 prices and exchange rates, and the unit is expressed in millions of US dollars. All data come from the World Bank. Throughout the paper, small letters indicate variables in logs. All the estimates were done using RATS software.

4.
Empirical Analysis

A. Panel Integration Analysis 

The null hypothesis of non-stationarity versus the alternative that the variable is stationary is tested using the group mean panel unit root test (or 't-bar' test) of Im, et al. (1995, 1997). This test is based on the Augmented Dickey-Fuller (ADF) statistic for each country (Dickey and Fuller, 1981) and allows each member of the cross section to have a different autoregressive root and different autocorrelation structures under the alternative hypothesis. The results are reported without and with a trend and are presented in Table 1. The hypothesis that variables c, y, and BD (in levels) contain a unit root cannot be rejected at the 1% significant level. When first differences are used, unit root nonstationarity is rejected at the 1% significant level, suggesting that the variables under study are I(1) variables. These results open the possibility of cointegration among certain variables. 

B. Dynamic Heterogeneity

An issue that it is of major concern is the heterogeneity of the countries included in this data set. In particular, through time and across countries, the effects on the consumption–income-budget deficits relationship of the different macroeconomic policies implemented, as well as the effects of the institutional frameworks established in each country should be expected to be diverse. Although there has been a paucity of relevant studies for the transitional economies certain explanations could be offered justifying the presence of consumption heterogeneity in transitional economies. 

 Heterogeneity could be generated by the fact that countries, especially transitional countries, are characterized by heterogeneous sensitivity of consumption to budget deficits. This latter differentiation of sensitivity is probably attributed to the fact that government debt levels should be either low or high [Dalamagas (1993)]. Table 2 presents data (available from International Financial Statistics of IMF) on the percentage (with respect to GDP) of borrowing from capital markets. These data show the above mentioned type of heterogeneity among the transitional economies under study.  This type of heterogeneity is due to the differentiation of debt leverage levels. The presence of different levels of government debt tends to contribute to the departures from the predictions of the Ricardian equivalence hypothesis, albeit on a differentiated manner. In other words, consumption is expected to be responding differently in a country that borrows heavily from capital markets compared to a country that borrows less from capital markets. Because of this, the coefficients in the estimated relationship will be biased due to a heterogeneity bias.

 Another potential explanation could be the different degree of imperfections in the transitional economies’ capital markets [Bacchetta and Gerlach (1997), Hahm (1998)]. In other words, cross-country differences could reflect the degree of liquidity constraints, e.g. indicating differentiation of the degree of availability of consumer credit, sector credit, interest rates charged on consumer groups and so on. In addition, following the change in the political regime in the countries under study from early 90s, it is highly likely that the effects of liquidity constraints might have changed over time. Finally, a potential explanation for the heterogeneous nature of consumption is the differentiated degree of liquidity-constrained consumers vis-à-vis the rule-of-thumb consumers. The former save when their current income is high even though they are constrained from borrowing when current income is low, while the latter consume just their current income without borrowing or saving to smooth consumption [Seater (1997)].

In the statistical framework of this study, these issues can be resolved by first testing for heterogeneity and then by controlling for it through appropriate techniques. The dynamic heterogeneity, i.e. variation of the intercept over countries and time, across a cross-section of the relevant variables can be investigated as follows. In the first step, an ADF(n) equation for each relationship in the panel is estimated; then, the hypothesis of whether regression parameters are equal across these equations is tested. Next, a similar test of parameter equality is performed by estimating a n-order autoregressive model for each of the relationships under investigation. Standard Chow-type F tests under the null of parameter equality across all relationships are also performed. Heterogeneity in cross-sectional parameters is indicated if the results reject the null hypothesis. Finally, homogeneity error variance across groups is also examined as another measure of dynamic heterogeneity. White's tests for group-wise heteroscedasticity are employed to serve this objective. 

The results of this procedure are reported in Table 3 for the relationship between consumption, income and budget deficits. The empirical findings indicate that the relationship under investigation is characterized by heterogeneity of dynamics and error variance across groups, supporting the employment of panel analysis. 

C. Panel Cointegration Analysis
Once the order of stationarity has been established, one can move to a panel cointegration approach, developed by Pedroni (1997, 1999). The panel cointegration technique makes use of a residual-based ADF test. The specific cointegrating relationships estimated are:

Consumption, income, and budget deficits relationship

cit = (0i + (1i yit + (2i BDit + (it  






(1)  

where i = 1 … N countries and t = 1 … T  year observations. The term (it is the deviations from the modelled long-run relationship. If the series are cointegrated, this term will be a stationary variable. Thus, stationarity can be achieved by establishing whether (i in:

    (it = (i (i(t-1) + (it  






 

(2)

is unity. The null hypothesis, associated with Pedroni's test procedure is that (i = 1. This implies that the null hypothesis associated with Pedroni's test procedure is equivalent to testing the null of nonstationarity (no cointegration) for all i. Pedroni (1997, 1999) developed four panel cointegration statistics and three group mean panel cointegration statistics. 

The Pedroni cointegration results are reported in Table 4. The results reject the null hypothesis of no cointegration, confirming that in both testable relationships the panel is stationary. Thus, the results indicate that the variables share a long-run cointegrating relationship. Conclusively, these findings provide support to a strong long-run relationship between consumption and budget deficits and income and budget deficits.  A similar result was found by Ho (2001) using also cointegration analysis on panel data for 24 OECD countries.  An increase in government spending caused a decrease in private consumption and income. 

Given cointegration, we estimate the long-run relationship through the Dynamic OLS (DOLS) approach provided by Stock and Watson (1993). This approach regresses a I(1) variable on other I(1) variables plus lags and leads of the first-differences of the I(1) variables. The inclusion of the first-differenced variables eliminates any possible bias resulting from correlation between the error term and the I(1) variables. We also calculate corresponding robust standard errors through an adjustment suggested by Newey and West (1987), with Bartlett weights and a truncation lag of 3. The DOLS regression is employed, by adding one lag and one lead of the first difference of the right-hand side variable to the equation.

cit = 0.057 + 0.364 yit – 0.478 BDit 

       (3.76)*  (4.58)*     (3.82)*

R2 = 0.648

F(2c =77.09[0.00]

where the F-test indicates that the coefficients are jointly significant across countries. Figures in brackets indicate p-values, while an asterisk denotes significance at 1%. The empirical findings show that both the income coefficient and the budget deficit coefficient are statistically significant at the 1% level. Moreover, the budget deficit coefficient is negative, indicating that consumption responds negatively to budget deficits, which in itself is supportive of Ricardian Equivalence behavior. In other words, the empirical findings provide support for the expected positive correlation between consumption and income as well as for the negative correlation between consumption and budget deficits for the entire sample. In terms of the latter, budget deficits exert lower consumption expenditures for the transition economies. Finally, the fact that the coefficient of budget deficits is negative implies that the impact of debt-ridden countries prevails. In other words, the consumers in those countries fully realize the unfavorable prospects of their future standards of living and they set downward their consuming behavior in order to avoid drastic cuts in their future spending.

D. Panel Causality

As cointegration is confirmed, we proceed to estimate causality using the Pooled Mean Group (PMG) estimator of Pesaran, Shin and Smith (1999) to account for the panel data causal relationships. This estimator is suitable when variables are cointegrated. This provides justification for examining the direction of the causal links among the variables under consideration through an error correction VAR (ECVAR) model. The PMG estimator was obtained through the methodological software analysis proposed by Pesaran, Shin and Smith (1999). 

Having established that consumption is cointegrated with income as well as budget deficits, it is also appropriate to examine the associated multivariate causality relationship. Considering that the cointegrating equation is:

cit = (0i + (1i yit + (2i BDit + uit





(3)

and the associated autoregressive distributed lag ARDL equations are described by a (1,1,1) model:

cit = (i + (10i yit + (11i yi,t-1 + (20i BDit + (21i BDi,t-1 + (i ci,t-1 + (1it


(4)

and

BDit = (i + (10i cit + (11i ci,t-1 + (20i yit + (21i yi,t-1 + (i BDpi,t-1 + (2it


(5)

the error correction equations yield:

(cit = ( (ci,t-1 – (0i – (1i yit - (2i BDit) – (11i (yit – (21i (BDit + (3it      


(6)

and

(BDit = ( (BDi,t-1 – (0i – (1i cit - (2i yit) – (11i (cit – (21i (yit + (4it      


(7)

BD(c     ( coefficient = - 0.065, asymptotic t-statistic: -4.95

c(BD     ( coefficient = - 0.019, asymptotic t-statistic: -0.46

The error-correction coefficients ((s) are negative but statistically significant only in the case where consumption is the dependent variable, indicating, that budget deficits do have causal effects on consumption but not the other way around. There are not any feedback effects between consumption and budget deficits. The results imply that consumption seems to respond to budget deficit changes, thus, providing evidence against the Ricardian Equivalence hypothesis. [Wheeler (1999)].

5. Conclusions and Policy Implications

This paper investigates the existence and direction of a relationship between consumption and budget deficits since it is a topic with major political and economic implications. Using a panel from twelve different transitional countries, from 1980 to 1999, it applies panel cointegration and causality methodology. The study finds statistical evidence for a long-run relationship between consumption and budget deficits. In terms of causality, the empirical findings seem to invalidate the Ricardian Equivalence hypothesis. Moreover, our results firmly reject the hypothesis that consumption causes budget deficits. The empirical findings suggest that the invalidation of the Ricardian Equivalence hypothesis offsets a portion of the effectiveness of fiscal policy, rendering it not so powerful to encourage aggregate demand. In other words, these new transitional economies should learn from the experience of the developed economies and should attempt to enlarge their arsenal of affecting the course of the real sector, e.g. unemployment, and not just giving fiscal policy too much credit to do the job.
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APPENDIX

This appendix provides a brief description of the mechanics of the Pedroni (1995, 1997) test. We first estimate the appropriate levels regression, say (1), to obtain an estimated residual series (it. Next, we difference the levels equation once and obtain the residuals (it. Next, we obtain an estimate of the long-run variance of (it, say, ((i2, using a kernel estimator (choosing sample covariance weights appropriately). Then we run ADF like regressions:


((it = (i (i,t-1 + (pi (iL ((i,t-L + uit

and we compute the variance of the residual series, say, (ui2. Next, we compute the panel ADF test statistic as:

Z* = ((2 (N (T ((i2 (i,t-12)-1/2 (N (T ((i2(i,t-12 ((it




(A1)

where (2 = N-1 (i (ui2. Then we compute the group mean test statistic as:


N-1/2 Z* = N-1/2 ((N((T (ui2 (i,t-12)-1/2) (T (i,t-12 ((it



(A2)

We can obtain the panel cointegration test statistics by applying the mean adjustment, (, and variance adjustment, (, reported by Pedroni (1997) to the test statistics from (A1) or (A2). If (NT is the standardized statistic from (A1) or (A2), then the panel cointegration test statistic:



[(NT - ( (N] / ((
has a standard normal distribution, N(0, 1).

Table 1. Panel Unit Root Tests

_____________________________________________________________________

Variables

Without Trend



With Trend

_____________________________________________________________________

Im et al. tests

c


    -1.43(3)



  -1.54(3)

(c 

    -4.71(2)*



  -5.22(1)*

y


    -1.28(3)



  -1.51(2)

(y


    -4.19(2)*



  -4.69(1)*

BD

    -1.36(2)



  -1.68(3)

(BD

    -4.97(1)*



  -5.47(2)*

_____________________________________________________________________

Notes: Figures in brackets denote the number of lags in the augmented term that ensures white-noise residuals. The optimal lag length was determined through the Akaike information Criterion (AIC) and the Schwarz-Bayes Information Criterion (SBIC). 

* Significant at 1%. 

Table 2. Borrowing Percentages from the Capital Markets

_____________________________________________________________________

Country

1993
1995
1996
1997
1998
1999
2000
2001

_____________________________________________________________________

Albania

   0
   0          0
    0
  0.20   0.15     0.17     0.26

Bulgaria

   0          0
   0
    0
23.50  22.40  24.70   24.88

Croatia


   0          0
   0
    0
  1.50    1.80    1.76     2.32

Estonia


   0 
   0
0.08       0.60     0.60     0.40   0.63     0.61

Hungary

   0
   0
    0
  0.12     0.12     0.11    0.15    0.19

Czech Republic
0.01     0.15     0.12       0.11     0.10     0.10    0.12    0.13

Latvia                              0      0.68     1.40       0.12     0.03     5.40    6.55    7.93

Poland  

    0
2.83     2.03       1.80     1.57     1.57    1.94    2.47

Romania

    0
0.001   0.001     0.001   0.001   0.002   0.002  0.002

Russia                          0.20     0.001   0.002     0.03     0.02     0.01    0.02     0.04

Slovenia

     0
0.002    0.04       0.04     0.04     0.04    0.06     0.07

Ukraine

     0
       0
       0
        0
   0.36     0.29    0.37     0.92

_____________________________________________________________________

Notes: A zero value indicates that data (either on borrowing levels or on GDP) are not available. Borrowing levels are in millions of US dollars, while GDP values have been converted in billions of dollars with the 1995 exchange rate.

Source: IFS 

Table 3. Tests of Dynamic Heterogeneity Across Groups

_____________________________________________________________________





ADF(3)

AR(3)
          WHITE'S TEST

_____________________________________________________________________

Consumption-Budget


Deficits


9.07*


18.72*

       44.63*

Notes: The ADF(3) column reports the parameter equality test (F test) across all relationships in the panel. The AR(3) column reports the F test of parameter equality conducted in a fourth-order autoregressive model of the relationships under study. Finally, the White's test reports White's test of equality of variances across the investigated relationships in the panel. The White's test was computed by regressing the squared residual of the ADF(3) regression on the original regressor(s) and its(their) square(s). The test statistic is (NT) x R2, which is x2 distributed with the number of regressors in the second regression as the degrees of freedom.

* Significant at 1%.

Table 4. Panel Cointegration Tests (Pedroni’s Tests)

_____________________________________________________________________
Panel v-stat

 
  -3.00708*

Panel rho-stat


  -3.56792*

Panel pp-stat


  -2.67843*

Panel adf-stat


  -2.42080*

Group rho-stat


  -3.33918*

Group pp-stat


  -3.52008*

Group adf-stat


  -2.74150*

_____________________________________________________________________

Notes: * Rejection of the null hypothesis of no cointegration at 1%.
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