
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Stationarity of 
Consumption–Income Ratios: 
Evidence from South American 
Countries 

Este documento integra a produção acadêmica da comunidade Insper e está disponível na Coleção 

Working Papers, no Repositório Institucional: https://repositorio.insper.edu.br/home. Para mais 

informações contate repositório@insper.edu.br  

WPBE 021/2008 

Fábio Augusto Reis Gomes 
Douglas de Souza Franchini 

Business and Economics 

Working Papers 

https://repositorio.insper.edu.br/home


 1 

The Stationarity of Consumption–Income Ratios: 

Evidence from South American Countries#### 

 

 

 

Fábio Augusto Reis Gomes
♣♣♣♣ 

Ibmec São Paulo  

 

Douglas de Souza Franchini 

Ibmec São Paulo 

 

 

Abstract 

The aim of this paper is to analyze the order of integration of the consumption–

income ratio in 10 South American countries. To fulfill this purpose, the 

individual ADF test, its panel versions [Maddala and Wu (1999) and Choi (2001)] 

and the Minimum LM unit root test with structural break(s) [Lee and Strazicich 

(1999, 2003)] were employed. While the former tests found more favorable 

evidence to an integrated process, after controlling for structural breaks only 

Uruguay seems to be integrated. Thus, in general, the consumption-income ratio 

was diagnosed as a stationary process, as suggested by the relative income 

hypothesis, the habit persistence model, the permanent income hypothesis and the 

life cycle hypothesis.  
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1 Introduction 

The time series properties of the consumption-income ratio or the average propensity 

to consume – hereafter APC - are a controversial issue on theoretical grounds. While the 

Keynesian absolute income hypothesis, the Marxian underconsumption theory, and Deaton’s 

(1977) involuntary savings theory imply an integrated APC, the relative income hypothesis, 

the habit persistence model, the permanent income hypothesis and the life cycle hypothesis 

lead to a stationary APC. An integrated behavior means that policy shocks are likely to have a 

permanent effect on the APC. On the other hand, the stationary case comes along with the 

existence of a long-run equilibrium relationship between consumption and income, which 

means both APC has a mean reversion behavior and shocks have temporary effects. 

On empirical grounds, these conflicting predictions that have been evaluated by means 

of unit root tests and the results are also controversial. Molana (1991), Drobny and Hall 

(1989) and Hall and Patterson (1992) analyzed the UK case using the Augmented Dickey–

Fuller (ADF) unit root test and their findings indicate that APC is nonstationary. Horioka 

(1997) reached the same result for Japan, applying the ADF test. Applying the same test, King 

et al (1991) reached the opposite conclusion for the US economy. In addition, Ungern-

Stenberg’s (1986) findings pointed out that UK and Germany present a stationary APC.   

A feature of these earlier papers is the use of the ADF test to investigate the order of 

integration of APC. Nowadays, the ADF problem of low-power is well-known and to 

overcome it, the following literatures have used more powerful tests, like panel and 

asymmetric unit root tests. Sarantis and Stewart (1999) analyzed 20 OECD using panel unit 

root tests and still estimated nonstationary process for all these countries. Cook (2003) 

confirmed this result for the UK – a country studied by Sarantis and Stewart (1999) -, using 

powerful modifications of the ADF test: the weighted symmetric Dickey–Fuller test (Park and 

Fuller, 1995) and the recursive mean adjusted Dickey–Fuller test (Shin and So, 2001). 
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Applying recent advances in panel and asymmetric unit root tests, Tsionas and 

Christopoulos (2002), revised 14 European countries analyzed by Sarantis and Stewart 

(1999). Initially, the panel unit roots tests supported the hypothesis of a unit root in the APC. 

However, taking into account the presence of an asymmetric adjustment, it was found that 

stationarity prevails in at least one regime for each country. Thus, the asymmetric unit root 

test offers less evidence in favor of the unit root hypothesis. 

Cook (2005) examined the same sample of Sarantis and Stewart (1999), applying unit 

root tests with structural changes and reversed previous findings of non-stationarity, rejecting 

the unit root hypothesis for all 20 OECD economies. Both works share the same concern 

about ADF test: the lack of power could be the reason behind the non-rejection of the unit 

root null hypothesis. However, while Sarantis and Stewart (1999) attempted to solve the 

problem using powerful panel tests, Cook (2005) considered the omission of structural breaks 

as the source of the lower power. Indeed, Perron (1989, 1997) showed that the ADF tests can 

generate a mis-classification of the order of integration of economic series in the presence of 

structural changes. Finally, while Sarantis and Stewart (1999) did not reject the unit root 

hypothesis, Cook (2005) did. 

As the literature has focused on developed countries, there is a lack of information 

about underdeveloping ones. To fulfill this need, the aim of this paper is to investigate the 

APC properties of 10 South American economies, using the ADF test as a benchmark and its 

panel versions due to Madalla and Wu (1999) and Choi (2001). Furthermore, the possibility 

of structural breaks is taken into account by means of the Minimum LM unit root test with 

one and two structural break(s) due to Lee and Strazicich (1999) and Lee and Strazicich 

(2003), respectively.  

To preview the main findings of the paper, while the individual ADF test and its panel 

versions found evidence more favorable to an integrated APC, after controlling for structural 
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breaks the evidence was opposite. Indeed, modeling a broken trend only Uruguay seems to be 

integrated. Then, apart from this country, shocks to APC seem to be temporary, as suggested 

by the permanent income and the life cycle hypotheses. These hypotheses are especially 

important because they embedded an idea presented in virtually all economics model: 

consumers desire to smooth their consumption path.  

The paper is organized as following. The second section present the econometric 

methodology and the data set. The third section displays the results. Lastly, the conclusions 

are summarized. 

 

2 Econometric Methodology 

 

2.1 Unit Root Tests 

To examine the APC order of integration, the ADF test is used as a benchmark 

(Dickey and Fuller, 1979). The test equation for each country takes the following form, 

∑
=

−− +∆+++=∆
k

j

tjtjtt ycyty
1

1 εαβµ  

where ty  is the logarithm of the consumption income ratio. To set k, the lags of the dependent 

variable used to correct serial correlation, the Schwarz information criterion is employed. The 

maximum value allowed for k is 8.
1
 

In an attempt to increase the power of the ADF test, its panel versions according to 

Maddala and Wu (1999) and Choi (2001) were employed. Maddala and Wu (1999), used the 

Fisher’s (1932) results to derive a test that combine the p-values from individual ADF tests.  

Define iπ  as the p-value from any individual unit root test for cross-section i, Ni ,...,1= . 

                                                 
1
 The critical values for ADF tests come from MacKinnon (1996). 
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Then, under the null hypothesis of unit root for all N cross-sections, the following asymptotic 

result is valid  

( )∑
=

→−
N

i

Ni

1

2

2log2 χπ
 

In addition, Choi (2001) demonstrated that:  

( ) ( )∑
=

− →Φ
N

i

i N
N 1

1 1,0
1

π
 

where  
1−Φ is the inverse of the standard normal cumulative distribution function. Thus, based 

on individual ADF p-values, both panel tests can be conducted. It’s worth noting that  the null 

hypothesis of both tests is the presence of unit root for each country while the alternative 

hypothesis is stationary for some (not necessarily all) of them. Thus, if the null hypothesis is 

not rejected, it means that it is not possible to reject that all countries present an integrated 

APC. However, rejection of the null hypothesis does not imply that all countries are 

characterized by a stationary APC. 

Since Perron (1989), it is well known that ADF unit root test can fail to reject a false 

unit root due to misspecification of the deterministic trend function. Indeed, Perron (1989, 

1997), Zivot & Andrews (1992) and Lumsdaine & Papell’s (1997) extended the ADF test 

allowing exogenous/endogenous break(s), in an attempt to circumvent this drawback. 

However, these efforts were not absolutely successful, once the critical values of their unit 

root tests were derived assuming no break(s) under the null hypothesis, which leads to a 

spurious rejection of the null hypothesis when there is a unit root with breaks (Lee & 

Strazicich, 2001, 2003).   

Lee and Strazicich (1999, 2003) developed a one-break and two-break minimum LM 

unit root test, respectively, which properties are unaffected by break(s) under the null, 

avoiding both the spurious rejection  and the trend misspecification. Hence, to investigate the 

order of integration of the APC series the Lee and Strazicich’s (1999, 2003) tests are 
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employed. According to the LM (score) principle, a unit root test statistic can be obtained 

from the regression:
2
  

∑
=

−− +∆++∆=∆
k

i

titittt SSZdy
1

1

~~
' εγφ  (1) 

where tS
~

 is a de-trended series such that , 2,...,
t t x t

S y Z t Tψ δ= − − =� ��  and  

, 1,...,
t i

S i k−∆ =� , terms are included to correct serial correlation. To set k, the general-to-

specific approach is used. According to Ng & Perron (1995), k is chosen using the 10% value 

of the asymptotic normal distribution, 1.645, to evaluate the significance of the last lag. The 

upper bound k is 8. Considering 2 changes in level and trend (Model C), the components of  

tS
~

 are : i) [ ]′= ∗∗
ttttt DTDTDDtZ 2121 ,,,,,1  with 1=jtD for 1+≥ BjTt ,  j = 1,2, and zero 

otherwise; tDT jt =∗ for 1+≥ BjTt , j = 1, 2, and zero otherwise;  BjT stands for the time period 

of the breaks; ii) δψ
~~

11 Zyx −= , where 1y  and 1Z  are the first observations of ty and tZ , 

respectively; iii)δ
~

is a vector of coefficients in the regression of ty∆  on 

[ ]′=∆ ttttt DDBBZ 2121 ,,,,1 , where jtjt DB ∆=  and 2,1, =∆= ∗
jDTD jtjt .  

The unit root null hypothesis is described in equation (1) by 0=φ and the test statistic 

is defined by  = t-statistic for the null hypothesis 0τ φ =� . To endogenously determine the 

location of the break points, BjT , a grid search is used to minimize t-test statistic. There is a 

repeated procedure at each combination of the break points ( )2,1,/ == jTTBjjλ  over the time 

interval [.1T,.9T] where T is the sample size. Lastly, the critical values depend on the location 

of the breaks  and are provided by Lee & Strazicich (1999) and  Lee & Strazicich (2003) for 

one-break and two-break tests, respectively. 

                                                 
2
 Due to space limitation only the two-break test is explained. For the one break case see Lee & Strazicich 

(1999). The code used for both tests is available from http://www.cba.ua.edu/~jlee/. 
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Following Strazicich’s et al. (2004), the relevance of each break date is evaluated 

using the t-test statistic. If the level (Bjt) and the trend (Djt) dummies are not relevant for one 

of the break dates, the one-break test is used. If the remaining break is not relevant, the ADF 

test constitute an appropriated test, once no structural break was detected. 

It is worth noting that, a structural change in APC is compatible with the permanent 

income hypothesis and the life cycle hypothesis, for instance. An abrupt change in APC 

occurs when there is a change in income (consumption) that is not followed by a similar 

change in consumption (income). Indeed, these theories imply that changes in income cause 

changes in consumption only if permanent income is altered. Thus, if income changes, but 

permanent income does not vary, then consumption remains constant and, as a result, a 

structural break in APC might occur. Also, permanent income can change while the current 

income is stable and, as a consequence, the APC changes.  Therefore, as interpreted by Cook 

(2005), a stationary APC around a broken trend can be viewed as evidence in favor of the 

consumption theories mentioned. 

 

2.2 The Data Set 

The data set was extracted from Penn World Table 6.2 and refers to the annual income 

(RGDPL) and the annual ratio of consumption and income (KC), both ranging from 1951 to 

2003. The KC refers to the consumption share of RGDPL. Ten South American countries 

were examined: Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Paraguay, Peru, 

Uruguay and Venezuela. The others South American countries were discarded due to the lack 

of data over some periods. 

Figure 1 displays the APC, consumption and income evolution for each country. The 

right axis displays the APC scale while the left axis displays the consumption and income 

scale. Some countries present an apparent structural break. Most of the breaks appear to have 
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ocurred in the 70s when Argentina, Chile, Ecuador, Paraguay, Peru and Uruguay seems to 

present a negative break while Venezuela seems to have a positive one. In the 80’s Bolivia 

Brazil, Colombia and Venezuela also present a break at visual inspection. These patterns 

might be due to common external shocks. In this case, there are three main candidates: the 

two oils shocks and the debt crisis. In the biennium 1973-74, the Organization of the 

Petroleum Exporting Countries (OPEC) promoted the first oil embargo, causing a substantial 

increase in its price which culminates in a high inflation across both developing and 

developed world. In the biennium 1978-79 the second oil shock took place, with similar 

consequences. The debt crisis took place due to both the oil shocks and the US tightening 

monetary policy that started early 1980. These events caused a large current account deficits 

in developing countries and a great difficulty for the Latin American countries to pay their 

debts to international creditors loans that were finance their development in previous years. 

The debt crisis began when the international capital markets became aware that Latin 

American countries would not be able to pay back their loans, which ocurred in 1982 when 

Mexico declared default. 

[Insert Figure 1] 

In addition to this, internal shocks might also be important. However, contrary to 

external shocks, internal dynamics of each country are not expected to generate a common 

pattern among them. For instance, after a negative break around 1985 - which reached its 

lowest value in Sarney’s 1989 external debt moratorium -, Brazil’s APC seemed to recover it 

previous pattern just around 1994, when the successful Real Stabilization Plan was 

implemented. Another example is the death of Bolivian President René Barrientos Ortuño in 

1969 and the subsequent military coup d'etat in 1971, which suspended its political activities. 

It can be noted that Bolivia’s APC started to decrease around these years.  
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Ben-David and Papell (1998) and Ferreira et al (2007) analyzed the presence of 

structural breaks in income growth and total factor productivity, respectively. Both works 

included some Latin American countries and supported the relevance of the external shocks - 

oil shocks and the debt crisis -, as possible sources of the breaks. Following these works we 

have analyzed the temporal distribution of the breaks keeping in mind relevant historical 

events. However, this exercise can not be viewed as a causality test.     

Table 1 presents the descriptive statistics for each country. The mean APC ranges 

from 0.514 to 0.804, while Venezuela consumes approximately half of its income, Paraguay 

needs more than 80% of its income to consume. To comparative purpose, the mean APC 

during the same period for UK and US are 0.615 and 0.670, respectively. The maximum 

value is 0.931 from Paraguay in 1994. The minimum value is 0.460; corresponding to Brazil 

in 1953, one year before the president Getulio Vargas suicided. The countries with larger 

standard deviation and coefficient of variation are Peru and Venezuela; indeed they seem to 

present structural breaks that leverage the dispersion measures. Peru presented an upward 

trend until mid-1960, when it became flatter. Venezuela started a huge increase in the 70s, 

which stabilized in the early 80s.     

[Insert Table 1] 

 

 

3 Empirical Results 

The results from the ADF test are reported in Table 2. At 5% level, the unit root null 

hypothesis is rejected only for Argentina and Paraguay. Increasing the significance level to 
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10%, Chile and Peru also reject the unit root hypothesis.
3
 Thus, in general, there are evidences 

in favor of a nonstationarity APC.  

[Insert Table 2] 

The panel versions of ADF test is shown in Table 2. Considering a constant and a 

linear trend for all countries, Fisher and Choi tests did not reject the unit root null hypothesis 

for all countries, at 5% level. Considering only a constant as a deterministic term, the Choi 

test reached the same conclusion. Thus, the panel tests tend to suggest that APC is an 

integrated process. The exception was the Fisher test when the linear trend is not included, 

being the unit root null hypothesis rejected at 5% level of significance. If, on the one hand, the 

panel tests have better power properties, on the other hand, they also are not informative 

about which series are stationary when the null hypothesis is rejected. As discussed by Breuer 

et al. (2001) and Chang et al. (2005), these panel tests are incapable of determining the 

mixing of I(0) and I(1) series in a panel setting, which constitute their major disadvantage. 

 The overall picture suggests that APC is an integrated process, at least, for most 

countries. However, it is imperative to control for possible structural changes, once its 

omission leads to a bias in favor of unit root null hypothesis. This bias can be mainly 

important for the economies analyzed, given the instability of the South America countries. 

The results from the two-break LM test are reported in Table 2. First of all, notice that, based 

on t-statistic, all countries have at least one dummy relevant at 5%, in each break trend, except 

for Argentina and Uruguay. This result reflects the importance to control for structural 

changes for: Bolivia, Brazil, Chile, Colombia, Ecuador, Paraguay, Peru and Venezuela. These 

8 countries present a stationary APC, at 5% level. The significance of the stated LM test 

statistics is established via comparison with the critical values from Lee and Strazicich 

(2003). 

                                                 
3
 The significance of the ADF test statistics is established via comparison with the critical values of  MacKinnon 

(1996). 
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 Argentina and Uruguay cases were re-estimated by means of one-break LM test, as 

reported in Table 3. For Argentina, only the dummy variable D1 is relevant, at 5% level, and 

the LM statistic rejected the unit root null hypothesis, at 5% level.
4
 Uruguay presents an 

additional difficulty: the dummy variable D1 is significant only at 10% level. If the break is 

considered relevant – which seems the case based on Figure 2 -, the LM statistic did not reject 

unit root null hypothesis.
5
 If the break is considered irrelevant, the ADF test can be used and, 

as commented, this test did not reject the unit root null hypothesis. 

[Insert Table 3] 

Therefore, once structural change is incorporated in the analysis, the APC are found to 

be stationary for all of the economies considered, but Uruguay. Rejection of the unit root 

hypothesis is emphasized by the relatively short span of data, which might be expected to 

result in a reduction of tests power. 

A look at the countries in Figure 2 provides a visual illustration of the estimated 

broken trend. Figure 2 displays the break points identified by the one/two-break tests reported 

in Table 1 and Table 2 and plots the logarithm of the APC series and its trend function. The 

broken trends were estimated via ordinary least squares to connect the break points.  

[Insert Figure 2] 

To see the distribution of the break dates, the Figure 3 presents a kind of histogram of 

them. From 32 breaks, 5 occurred in the 1960s; 7 in the 1970s; 4 in the 1980s and 2 in the 

1990s. As mentioned, some of them could be attributed to external issues, like the oil shocks, 

that caused a hike in energy prices. Note that Chile and Ecuador present a break at the 

beginning of the 70s, while Argentina, Colombia, Paraguay, Peru and Uruguay presented a 

break in the end of the 70s. Another important external shock was the debt crisis onset in 

1982. Bolivia, Brazil, Ecuador and Venezuela presented a break close to this year. Thus, in 

                                                 
4
 The significance of the stated LM test statistics is established via comparison with the critical values of Lee and 

Strazicich (1999). 
5
 See footnote 4. 
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this sense, approximately 60% of the breaks can potentially be attributed to external shocks. 

However, it is worth mentioning that a causality test was not conducted. 

[Insert Figure 3] 

Internal shocks are also able to change the APC pattern. For each country we look for 

internal events close to the estimated break dates. These events along with the external shocks 

are listed in Table 4 for interested readers. 

[Insert Table 4] 

 

4 Conclusion 

To confront contending hypotheses about the APC behavior, this paper analyzed 

its order of integration for 10 South American countries. Whether the consumption–

income ratio is mean reverting or not will affect empirical modeling of consumption 

functions, our understanding of savings behavior and business cycles, and economic 

policy. The presence (lack) of mean reversion implies that policy shocks are likely to 

have transitory (permanent) effects on the APC in South American countries.  

First of all, the individual ADF test and their panel version were employed, 

finding evidence more favorable to the unit root case. However, the minimum LM unit 

root break test reverses the results in favor of stationary, except for Uruguay. Thus, 

after changes in trend function were properly controlled for, the evidence of mean 

reversion in nine countries emerged, which is in line with the permanent income and 

the life cycle hypotheses. Summing up, the evidence pointed out that policy shocks are 

likely to have temporary effects on the South American countries’ APC, but in 

Uruguay.  

 

References 



 13 

Breuer B, McNown R,Wallace S. Misleading inferences from panel unit-root tests with an 

illustration from purchasing power parity. Review of International Economics 2001; 9; 482–

493. 

Ben-David D, Papell D. Slowdowns and Meltdowns: Postwar Growth Evidence from 74 

Countries. The Review of Economics and Statistics 1998; 80; 561-571. 

Chang T, Lee K, Nieh C, Wei C. An empirical note on testing hysteresis in unemployment for 

ten European countries: panel SURADF approach. Applied Economics Letters 2005; 12; 881–

886. 

Choi I. Unit Root Tests for Panel Data. Journal of International Money and Finance 2001; 20; 

249-272.  

Cook S. The nonstationarity of the consumption-income ratio: Evidence from more powerful 

Dickey–Fuller tests. Applied Economics Letters 2003; 10; 393–395. 

Cook S. The stationarity of consumption–income ratios: Evidence from minimum LM unit 

root testing. Economics Letters 2005; 89; 55–60. 

Dickey D, Fuller W. Distribution of the Estimators for Autoregressive Time Series with a 

Unit Root. Journal of the American Statistical Association 1979; 74; 427-431.  

Drobny A, Hall S. An investigation of the long-run properties of aggregate nondurable 

consumers’ expenditure in the United Kingdom. Economic Journal 1989; 99; 454–460. 

Ferreira P, Pessôa S, Galvão, A. The Effects of External and Internal Strikes on Total Factor 

Productivity, EPGE working paper 2007; # 655.  

Fisher R. Statistical Methods for Research Workers, 4th Edition, Edinburgh: Oliver & Boyd, 

1932.  

Hall S, Patterson K, A systems approach to the relationship between consumption and wealth. 

Applied Economics 1992; 24; 1165–1171. 



 14 

Horioka C. A cointegration analysis of the impact of the age structure of the population on the 

household saving rate in Japan. Review of Economics and Statistics 1997; 79; 511–515. 

King R, Plosser C, Stock J, Watson M. Stochastic trends and economic fluctuations. 

American Economic Review 1991; 81; 819–840. 

Lee J, Strazicich M. Minimum LM unit root test. Faculty Research Paper 9932, Department 

of Economics, University of Central Florida, 1999. 

Lee J, Strazicich M. Break point estimation and spurious rejections with endogenous unit root 

tests. Oxford Bulletin of Economics and Statistics 2001; 63; 513-615. 

Lee J, Strazicich M. Minimum LM unit root test with two structural breaks. The Review of 

Economics and Statistics 2003; 85; 1082–1089. 

Lumsdaine R, Papell D. Multiple trend breaks and the unit-root hypothesis. Review of 

Economics and Statistics 1997; 79; 212-218. 

Maddala G, Wu S. A Comparative Study of Unit Root Tests with Panel Data and A New 

Simple Test. Oxford Bulletin of Economics and Statistics 1999; 61; 631-52.  

MacKinnon J. Numerical distribution functions for unit root and cointegration tests. Journal 

of Applied Econometrics 1996; 11; 601-618. 

Molana H.  The time series consumption function: error correction, random walkand the 

steady state. Economic Journal 1991; 101; 382–403. 

Ng S, Perron P. Unit root tests in ARMA models with data-dependent methods for the 

selection of the truncation lag. Journal of the American Statistical Association 1995; 90; 269-

281. 

Park H, Fuller W. Alternative estimators and unit root tests for the autoregressive process.  

Journal of Time Series Analysis 1995; 16; 415–29. 

Perron P. The great crash, the oil price shock, and the unit root hypothesis. Econometrica 

1989; 57; 1361–401. 



 15 

Perron P. Further evidence on breaking trend functions in macroeconomic variables. Journal 

of Econometrics 1997; 80; 355–385. 

Sarantis N, Stewart C. Is the consumption–income ratio stationary? Evidence from panel unit 

root tests. Economics Letters 1999; 64; 309–314. 

Shin D, So B. Recursive mean adjustment for unit root tests. Journal of Time Series Analysis 

2001; 22; 595–612. 

Strazicich M, Lee J, Day E. Are incomes converging among OECD countries? Time series 

evidence with two structural breaks. Journal of Macroeconomics 2001; 26; 131-145. 

Tsionas E, Christopoulos D. Non−Sationarity in the Consumption−Income Ratio: Further 

Evidence from Panel and Assymetric Unit Root Tests. Economics Bulletin 2002; 3; 1−5. 

Ungern-Sternberg T. Inflation and the consumption function. Weltwirtschaftliches Archiv 

1986; 122; 741–744. 

Zivot E, Andrews D. Further evidence on the great crash, the oil-price shock and the unit root 

hypothesis. Journal of Business and Economic Statistics 1992; 10; 251-270. 



 16 

Figure 1 – APC, Consumption and Income Evolution 
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Figure 1 – APC, Consumption and Income Evolution (cont.) 
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Figure 2 –  (ln) APC Evolution, Trend Function and Break Dates 
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Figure 2 – (ln) APC Evolution and Structural Breaks (cont.) 
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Figure 3 – Histogram of Break Dates 
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Table 1 – APC: Descriptive Statistics 

Country Mean Maximum Minimum 
Standard 

Deviation 

Coefficient 

of Variation 

Argentina 0.664 0.690 0.603 0.019 0.028 

Bolivia 0.775 0.864 0.700 0.035 0.045 

Brazil 0.550 0.657 0.460 0.055 0.101 

Chile 0.566 0.690 0.465 0.050 0.089 

Colombia 0.732 0.787 0.621 0.043 0.059 

Ecuador 0.643 0.741 0.565 0.055 0.086 

Paraguay 0.804 0.931 0.706 0.052 0.065 

Peru 0.657 0.762 0.468 0.082 0.125 

Uruguay 0.693 0.759 0.608 0.043 0.062 

Venezuela 0.514 0.655 0.365 0.098 0.190 
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Table 2 – ADF and Minimum LM Two Breaks Unit Root Tests 

Individual Unit Root Tests 

ADF LM Two Breaks 

First Break Second Break Country Test 

Statistic 

Test 

Statistic Year B1 D1 Year B2 D2 

Argentina -3.377* -4.981 1979 -0.002 0.004 1995 0.014 -0.004 

    (-0.099) (0.704)  (0.734) (-0.545) 

Bolivia -2.587 -8.518* 1969 0.067
a
 -0.028

a
 1984 -0.032 0.119

a
 

    (3.173) (-3.676)  (-1.654) (8.521) 

Brazil -2.901 -6.630* 1983 0.110
a
 -0.083

a
 1998 -0.058 0.086

a
 

    (3.138) (-5.415)  (-1.490) (3.466) 

Chile -2.832** -7.058* 1964 -0.156
a
 0.201

a
 1974 0.014 -0.157

a
 

    (-2.863) (5.645)  (0.295) (-5.414) 

Colombia -1.301 -6.530* 1978 -0.029
a
 0.010

a
 1997 0.022 -0.033

a
 

    (-2.162) (2.025)  (1.439) (-3.902) 

Ecuador 0.062 -7.624* 1971 0.004 -0.078
a
 1985 -0.088 0.122

a
 

    (0.139) (-6.154)  (-3.367) (7.431) 

Paraguay -3.788* -7.237* 1965 -0.007 -0.027
a
 1978 -0.208

a
 -2.047

a
 

    (-0.246) (-2.047)  (-7.001) (6.342) 

Peru -1.635** -8.318* 1966 -0.142
a
 0.103

a
 1978 0.038

b
 -0.056

a
 

    (-4.969) (6.095)  (1.960) (-5.588) 

Uruguay -0.065 -5.641** 1970 -0.027 0.011 1978 -0.054
a
 0.013 

    (-1.100) (1.003)  (-2.528) (1.383) 

Venezuela -1.126 -6.443* 1968 0.118
a
 -0.122

a
 1981 0.024 0.068

a
 

    (2.842) (-4.098)  (0.650) (3.377) 

Panel Unit Root Tests 

Determinist Terms ADF - Fischer ADF - Choi    

Constant and Trend 26.583 -0.892    

Constant 31.994* -1.569**       

Note: The ADF test includes a constant and a linear trend when they are relevant at 5% level. The two 

breaks LM test corresponds to Model C (level and trend changes). The individual and panel ADF tests 

choose k using the Schwars criterion while the LM test chooses k following Ng and Perron (1995) with a 

critical value of 1.645 (standard normal distribution with 5% significance). The symbols * and ** denote 

statistical significance of unit root tests at the 5% and 10% levels, respectively.  The symbols 
a
 and 

b
 

denote statistical significance of dummies coefficients at 5% and 10% levels, respectively. 
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Table 3 - Minimum LM One Break Unit Root Test 

Break 

Country Test Statistic  Year B1 D1 

Argentina -4.597* 1979 -0.009 0.015
a
 

   (-0.455) -2.561 

Uruguay -3.82 1977 -0.017 -0.018
b
 

      (-0.673) (-1.846) 

Note: The two breaks LM test correspond to Model C (level and trend changes) and its 

null hypothesis is unit root. The symbols * and ** denote statistical significance of unit 

root test at the 5% and 10% levels, respectively. The LM test chooses k following Ng 

and Perron (1995) with a critical value of 1.645 (standard normal distribution with 5% 

significance). The symbols 
a
 and 

b
 denote statistical significance of dummies 

coefficients at 5% and 10% levels, respectively. 
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Table 4 - Internal and External Shocks 

Countries Break Dates Internal Shocks (Date) External Shocks 

Argentina 1979 Military Coup (1976) 2nd Oil Embargo 

1969 
Death of President René Barrientos 

Ortuño (1969) and military coup (1971) 
1st Oil Embargo 

Bolivia 

1984 
Presidential election of Hernán Siles 

Zuazo (1982) 
Debt Crisis 

1983 End of militar regime (1985)  Debt Crisis 
Brazil 

1998 Flexibilization of the Brazilian currency   

1964 

Presidential election of Christian 

Montalva initiated a period of political 

reform (1964) 

 
Chile 

1974 
Military dictatorship led by General 

Pinochet (1973) 
1st Oil Embargo 

1978 Election Year 2nd Oil Embargo 

Colombia 
1997 

Ernersto Samper emphasized social 

welfare policies. (1994-1997) 
  

1971 
Revolucionary and Nacionalist Military 

Dictatorship (1972-1979) 
1st Oil Embargo 

Ecuador 

1985 

Febres-Cordero elected at 1984 

introduced free-market economic 

policies 

Debt Crisis 

1965     
Paraguay 

1978   2nd Oil Embargo 

1966 
Radical Reforms were established to 

foster development (1968)  
 

Peru 

1978 

Francisco Morales paralyzed reforms and 

oversaw the reestablishment of 

democracy (1975) 

2nd Oil Embargo 

Uruguay 1977   1st Oil Embargo 

1968     
Venezuela 

1981   Debt Crisis 

 


