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Abstract 

The traditional current account intertemporal model assumes that all individuals follow the 
permanent income theory. The innovation proposed in this work is to incorporate the idea that 
some consumers have rule of thumb behavior with the classic current account dynamics model 
and also to include habit formation in the utility function. Two stage least squares and 
generalized method of moments econometric techniques are applied to estimate the parameters: 
the share of aggregate income that follows the rule of thumb behavior and the habit formation 
coefficient. Based on the current account data on the Brazilian economy, the results confirm 
some stylized facts presented in the literature as well as some testable basic propositions of the 
intertemporal current account model. The rule of thumb behavior is significant and ranges from 
0.48 to 0.54, indicating that the rule of thumb hypothesis is important in the model. Moreover, 
the habit formation coefficient also has some significance in the estimated model. 
 

Keywords: Rule of Thumb; Consumption; Current Account; Intertemporal Model; Habit 
Formation. 
JEL Code: C22, E21, F32.  

 
Resumo 

 O modelo intertemporal da conta corrente assume que todos los indivíduos seguem a teoria da 
renda permanente. A inovação proposta neste trabalho é incorporar a idéia de que uma parte dos 
consumidores apresenta comportamento do tipo rule of thumb, consumindo toda a sua renda 
corrente, e que considera que a função utilidade desses consumidores apresenta hábitos de 
consumo. Empregam-se as técnicas econométricas de mínimos quadrados em dois estágios e de 
método generalizado dos momentos para estimação dos parâmetros: a parcela da renda agregada 
que segue o comportamento rule of thumb e o coeficiente de formação de hábitos. Usando os 
dados de conta corrente para a economia brasileira, os resultados confirmam alguns fatos 
estilizados apresentados na literatura e mostrar foram confirmadas algumas proposições básicas 
testáveis do modelo intertemporal da conta corrente. O comportamento rule of thumb é 
significativo no período avaliado com valores entre 0,48 e 0,54 e que a formação de hábitos 
também é significante no modelo estimado.  
 
Palavras Chave: rule of thumb; Consumo; Conta Corrente; Modelo Intertemporal; Formação de 
Habitos. 
JEL Code: C22, E21, F32.  
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1. Introduction 

Analysis of current account dynamics has been addressed in several studies since the initial 

model proposed by Sachs (1981) and subsequently disseminated by Obstfeld and Rogoff (1996). 

The ideas that support the permanent income theory, developed by Friedman (1957) and later 

disseminated by Hall (1978) and Flavin (1981), has been widely applied in intertemporal current 

account models. An example of the close link between these theories can be seen in the work of 

Campbell (1987), who developed a new econometric approach to test the permanent income 

hypothesis. Campbell argued that if consumers actually smooth consumption, saving for bad 

times, when current income is less than permanent income, so declines in wages should be 

adequately predicted by saving because people rationally expect a decline in future income.  

Several studies in the international literature dealing with the intertemporal approach to the 

current account followed the paper of Campbell (1987): Sheffrin and Woo (1990), Otto (1992), 

Gosh (1995) and Ghosh and Ostry (1995). Then the model was extended in several directions, 

particularly emphasizing the role of the variability of interest rates and exchange rates, as in 

Bergin and Sheffrin (2000); incorporating consumption habits, as in Gruber (2004); adding an 

exogenous shock in the international interest rate, as per Nason and Rogers (2006); or 

constructing a current account model with rule of thumb individuals, as in Pereira (2011).. 

The inclusion of rule of thumb behavior was originally introduced by Campbell and Mankiw 

(1989), who proposed that the permanent income hypothesis is part of a more general model in 

which only a fraction of disposable income in the economy belongs to consumers who behave 

according to the permanent income hypothesis. The other fraction belongs to individuals who 

simply spend all their current income, behavior called rule of thumb. Campbell and Mankiw 

demonstrated, using data from the U.S. economy, that about 50% of disposable income in the 

country belonged to rule of thumb consumers. Since then, extensive discussion of the importance 

of rule of thumb behavior in savings has been conducted. Some studies suggest that rule of thumb 

consumers account for a large portion of disposable income. Cushing (1992) and Weber (2002) 

investigated whether current income consumption is still important when the concept of 

nonseparability in time is introduced into the utility function.  

Among the works that have studied the behavior of intertemporal current account models 

supporting the theory of consumption in the Brazilian economy, we can highlight the papers of 

Senna and Issler (2000), Silva and Andrade (2006, 2007) and Holanda and Carrasco-Gutierrez 

(2013). However, no one has introduced rule of thumb in the current account models. In this 

paper we follow the procedure of Pereira (2011) who introduced in the current account model a 

fraction of consumers who do not behave according to the permanent income hypothesis. Pereira 

incorporated rule of thumb behavior to the intertemporal current account model, maintaining the 

usual assumptions for a small open economy such as exogenously set interest rate, infinitely lived 
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consumers and a single type of risk-free foreign asset. Since rule of thumb consumers do not lend 

or borrow money, the amount of foreign assets in the economy corresponds to the amount of 

foreign assets held by permanent income consumers and the current account standard identity can 

be employed as a restriction to the maximization problem of the representative permanent income 

consumer. Pereira analyzed data from five countries: South Africa, Australia, Italy, Spain and 

Turkey. The results pointed to high estimates of the rule of thumb fraction in all economies, 

ranging from 70% to 80%, with high significance.  

The main contribution of this paper is to test the current account model with rule of thumb 

consumers using Brazilian economic data. Another important aspect of the theory of 

consumption is habit formation. It is also included in the estimated current account equation. The 

idea that rational behavior can be influenced by consumption habits cultivated over time was 

positively applied to a wide range of issues in economics and was employed by Obstfeld (1992). 

In this approach, he considers the behavior of consumption with habit formation with the aim of 

clarifying the interplay of wealth, consumption experience and past and current consumption, and 

evaluated the processes of external adjustment of an open economy. Here, we also contribute by 

assessing whether the habit formation estimated from the current account equation is significant 

for the Brazilian case. 

The main results of this paper are twofold. First, the estimation of the parameter associated with 

rule of thumb consumers suggests there is a significant portion of these consumers in Brazil. 

Indeed, about 50% of consumers follow the rule of thumb type of consumption. Second, 

regarding social habit formation, our results corroborate those of Cushing (1992), i.e., that 

consumption of current income is still relevant when the concept of nonseparability in time is 

introduced into the utility function. 

This paper is divided into four sections besides this introduction. Section 2 presets the formal 

theory underlying the tests dealing with the current account model with rule of thumb consumers. 

The description of the econometric method for empirical implementation, estimations and results 

are described in section 3. The conclusions are shown in section 4. 

 

2. Rule of thumb behavior in the current account intertemporal model 

The traditional intertemporal current account model is based on a partial equilibrium structure of 

a small open economy in which individual decisions do not affect global interest rates and 

consumption and production decisions can be taken independently of one another.  

The basic model postulates that a representative household solves an intertemporal maximization 

problem, choosing a consumption and debt path that maximizes the expected discounted lifetime 

utility: 
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U = Et [∑ βi𝑢∞
i=0 (𝐶𝑡+𝑖)]                         

The consumer is discounting the value of future utility (0 < β < 1) and the marginal utility of 

private consumption 𝑢′(𝐶) > 0,  but decreasing  𝑢′′(𝐶) < 0. The next step involves specifying 

the resource constraint for the economy. At the end of period t the economy produces domestic 

output 𝑌𝑡 and receives income on existing net foreign assets 𝐵𝑡 with an interest rate 𝑟𝑡 between 

periods 𝑡 − 1 and 𝑡. The received income is spent on private sector consumption 𝐶𝑡, government 

consumption 𝐺𝑡, net investment 𝐼𝑡  and potentially acquisition of more foreign assets. Recalling 

that the current account is defined as the change in net foreign assets, one can write: 

 𝐶𝐴𝑡 ≝ 𝐵𝑡+1 − 𝐵𝑡 ≝ 𝑌𝑡 + 𝑟. 𝐵𝑡 − 𝐶𝑡 − 𝐺𝑡 − 𝐼𝑡                                       (1) 

Where CAt is defined as the current account at data t. When 𝐵𝑡> 0, the country is a creditor in 

relation to the rest of the world, and when Bt <0, the country is a debtor. The current account 

measures the extent of net indebtedness of an economy, borrower or lender, to the rest of the 

world in a given period, and results from saving and spending decisions. Statistical models that 

describe the current account simply as a function of exports and imports are not sufficiently clear 

regarding intertemporal considerations inherent to the saving and spending behavior. Thus, the 

model treats the current account from another perspective, modeling it as a result of the 

intertemporal prediction behavior of agents and intertemporal choices reflecting the interaction of 

intertemporal budget constraints and desires.  

2.1. Rule of thumb behavior and habit formation  

The dynamic current account model used in this work incorporates the ideas of rule of thumb 

consumption and habit formation, according to the method proposed by Pereira (2011). It is also 

assumed that consumers have infinite life and only a riskless asset is traded in the international 

market. Some consumers in this economy behave according to the permanent income theory, 

adjusting current consumption when a change in permanent income is perceived. Others, 

however, completely spend their current income. Habit formation in the literature is typically 

modeled by some type of instant non-time-separable utility function, which means that the value 

derived in present time depends not only on the current consumption, but also on the 

consumption of past periods3. Habits are represented by the average rather than the past 

individual consumption, so that consumers believe they are small enough so that their 

consumption decisions do not affect the average consumption of the economy. 

                                                           
3
 Time separable utility: utility in each period in time depends only on consumption in that period. 
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The theoretical model thus focuses on the problem of maximizing the utility of permanent 

income consumers, since the intertemporal budget constraint of those consumers can be 

expressed using the current account identity and considering the premise that rule of thumb 

consumers always spend all their current income and, consequently, are always in a net position 

of zero indebtedness in international terms. 

i) Government 

The government in this small economy taxes income at the constant rate τ, obtaining  obtaining  

in taxes and spending 𝐺𝑡 on goods and services for citizens. It is assumed that the government 

has a balanced budget over time, i.e.,  𝜏𝑌𝑡 =  𝐺𝑡  , ∀𝑡. It is also assumed that government 

expenditures are perceived as a waste by individuals, not bringing benefits in terms of utility 

gains. 

ii) Consumption 

This study considers an economy populated by two types of consumers with infinite lifetimes. 

Consumers of the first type behave according to the permanent income hypothesis, smoothing 

consumption over their lives. The second type is rule of thumb consumers, who spend all their 

current income at each point in time. Let Yr,t  and Yp,t  be the income of the rule of thumb group 

and the permanent income group, respectively. If λ is the fraction of domestic income that goes to 

rule of thumb consumers, then  Yr,t =  λYt, and  Yp,t =  (1 − λ)Yt  , where Yt is the total domestic 

income. Also let 𝐶𝑟,𝑡 and 𝐶𝑝,𝑡  be the consumption of rule of thumb and of permanent income 

consumers, respectively. Thus, total consumption is given by: 

𝐶𝑡 = 𝐶𝑟,𝑡 + 𝐶𝑝,𝑡 = (1 − 𝜏)𝜆𝑌𝑡 + 𝐶𝑝,𝑡                                            (2) 

It is assumed there is only one asset that can be traded internationally and that the international 

interest rate is r. Following Weber (2002), it is assumed there is habit formation for permanent 

income consumers so that the current utility depends not only on the current individual 

consumption, but also on the average past consumption of all consumers. Thus, the permanent 

income consumer maximizes his expected utility by: 

𝑈 = 𝐸𝑡 ∑ 𝛽𝑖𝑢∞
𝑖=0 (𝐶𝑝,𝑡+𝑖 − 𝜑𝐶𝑡+𝑖−1),  𝑐𝑜𝑚 𝐶−1 𝑑𝑎𝑑𝑜                           (3) 

The term 𝜑  represents the intensity of the habit in the utility function and β is the intertemporal 

discount factor. The utility maximization of the representative agent has the following budget 

constraint: 

http://www.google.com/url?sa=t&rct=j&q=hypothesis%20of%20permanent%20income&source=web&cd=2&ved=0CC8QFjAB&url=http%3A%2F%2Fwww.nber.org%2Fchapters%2Fc4405.pdf&ei=HlqZT9mXFIm09QSH-OjfBQ&usg=AFQjCNHwmwBch0ctX37HX4Y_oujsq6P5aA
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−𝐷𝑡+𝑖+1 + 𝐷𝑡+𝑖 = (1 − 𝜏)𝑌𝑝,𝑡+𝑖 − 𝑟𝐷𝑡+𝑖 − 𝐶𝑝,𝑡+𝑖 − 𝐼𝑝,𝑡+𝑖                        (4) 

Where, Dt represents the indebtedness in terms of the international asset and Ip,t is the amount of 

resources invested in the productive sector. The utility function is represented by a linear-

quadratic functional form given by: 

𝑢(𝐶𝑝,𝑡+𝑖 − 𝜑𝐶𝑡+𝑖−1) = (𝐶𝑝,𝑡+𝑖 − 𝜑𝐶𝑡+𝑖−1) − ℎ2 (𝐶𝑝,𝑡+𝑖 − 𝜑𝐶𝑡+𝑖−1)2  , 𝑐𝑜𝑚 ℎ > 0          (5) 

Linear-quadratic utility function specifications have been used in studies in the relevant current 

account literature, as in the article by Rogoff and Glick (1995), for example. . Assuming   𝛽(1 +𝑟) = 1, so there is no trend in the consumption trajectory over time, we obtain the following first 

order condition: 

𝐸𝑡𝐶𝑝,𝑡+1 −  𝐶𝑝,𝑡 =  𝜑(𝐶𝑡 −  𝐶𝑡−1)                                        (6) 

The expression (6) states that the change in average consumption would help to predict the 

consumption of the representative agent. In this model, the result of Hall’s (1978) random walk 

applies only when habit formation does not exist, i.e., when 𝜑 = 0. Let  𝜂𝑡+1 = 𝐶𝑝,𝑡+1 −𝐸𝑡𝐶𝑝,𝑡+1 so as to denote the forecast error in permanent income consumption; Then expression 

(6) can be rewritten as: 

∆𝐶𝑝,𝑡+1 =  𝜑∆𝐶𝑡 +  𝜂𝑡+1                                                    (7) 

The condition of transversability to which equation (7) is subject to remove the possibility of 

indefinite indebtedness, known as Ponzi game, is given by expression (8): 

lim𝑇→∞ ( 11 + 𝑟)𝑇 𝐷𝑡+𝑇+1 = 0                                                             (8) 

where 𝐷𝑡 is the foreign currency debt. Since rule of thumb individuals do not save, all 

investments in the economy are made by permanent income consumers, implying that  𝐼𝑝,𝑡+1 = 𝐼𝑡+1. Considering the premise that the government has a balanced budget, the left side of 

expression (4) represents the current account: 

𝐶𝐴𝑡+𝑖 =  −𝐷𝑡+𝑖+1 + 𝐷𝑡+𝑖 =  𝑌𝑡+𝑖 − 𝑟𝐷𝑡+𝑖 −  𝐶𝑡+𝑖 −  𝐼𝑡+𝑖 −  𝐺𝑡+𝑖                     (9) 

Replacing the definition of total consumption given by (2) and rearranging the terms, we get: 

𝐶𝐴𝑡+𝑖 =  (1 − 𝜆) (𝑌𝑡+𝑖 − 𝐺𝑡+𝑖) − 𝑟𝐷𝑡+𝑖 −  𝐶𝑝,𝑡+𝑖 − 𝐼𝑡+𝑖                      (10) 



 

7 

 

Taking the first differences with i = 0 and substituting equation (7) in the result, we obtain the 

following expression for the current account: 𝐶𝐴𝑡+1 = (1 + 𝑟)𝐶𝐴𝑡 + (1 − 𝜆)(∆𝑌𝑡+1 − ∆𝐺𝑡+1) − 𝜑∆𝐶𝑡 − ∆𝐼𝑡+1 + 𝜀𝑡+1             (11) 

where 𝜀𝑡 = −𝜂𝑡 . 
Equation (11) relates the current account to its lagged value and to the first differences of 

aggregate output, government expenditures, aggregate consumption and aggregate investment. If 

all these variables are stationary in first differences and the current account is stationary in level, 

then the equation can be estimated by employing econometric techniques that provide consistent 

estimates of the rule of thumb consumers, λ, and for the habit formation degree, 𝜑. 

3. Estimations and Results 

3.1 Strategy 

The method employed in this work is to estimate the parameters of equation (11) of the current 

account. The estimation of this equation involves two different aspects. The first, which is related 

to the literature on consumption, is estimation of the parameter λ related to consumers’ rule of 

thumb behavior. It is intended to evaluate the empirical evidence related to the share of 

consumption by rule of thumb agents using a current account for a small open economy. The 

second aspect is related to the current account literature. Estimating equation (11) enables 

evaluating the quality of the model in terms of replicating the behavior of current account 

dynamics. In line with the work of Sheffrin and Woo (1990), Gosh (1995) and Ghosh and Ostry 

(1995) in the case of international economies, and Senna and Issler (2000) for the Brazilian 

economy, it is possible to compare the actual current account series with the series predicted by 

the model. The similarity between the behaviors of these two series can provide an idea of the 

level of model fit. In order to perform the econometric tests in this paper, we used a rearranged 

form of equation (11): 

𝐶𝐴𝑡+1 − (1 + 𝑟)𝐶𝐴𝑡 + ∆𝐼𝑡+1 = (1 − 𝜆)(∆𝑌𝑡+1 − ∆𝐺𝑡+1) − 𝜑∆𝐶𝑡 + 𝜀𝑡+1                    (12) 

Since the estimation of the interest rate r as a coefficient can be particularly problematic, this 

work follows the usual practice to arbitrate its values, which leads us to a time series on the left 

side of equation (12). An important aspect of the estimation of (12) is that the error εt, which is 

related to the permanent income consumption forecast error,  𝜂𝑡+1 = 𝐶𝑝,𝑡+1 − 𝐸𝑡𝐶𝑝,𝑡+1, cannot 

be orthogonal to the income variation. Supposing an unexpected increase in current income from 

t to t +1, the greater the increase in current income, the greater the impact on permanent income, 

the greater the increase in consumption at t +1 and the greater the permanent income 
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consumption forecast error in t. Consequently, the error term in (12) will be correlated with the 

regressors, and estimation via ordinary least squares (OLS) would not produce consistent 

estimates of the parameters. The estimation of equation (12) is performed employing 

instrumental variables (2-SLS) and generalized method of moments (GMM). The chosen 

instruments are combinations of lagged values of the explanatory variables. From this procedure, 

the estimated values of λ and  are obtained. In relation to income taxation, the estimation of  

is based on government's balanced budget, so it is possible to obtain a consistent estimator of  

via OLS estimation of: 

Δ𝐺𝑡 = 𝜏Δ𝑌𝑡 + 𝜐𝑡                                                                     (13) 

where υt is an i.i.d process. 

3.2. Data 

This paper uses annual data for the Brazilian economy for the period 1947 to 2010. The data on 

aggregate consumption, government expenditures, aggregate investment and aggregate output 

were obtained from the Ipeadata database and the data source is the Instituto Brasileiro de 

Geografia e Estatistica - IBGE (the Brazilian Institute of Geography and Statistics). All values 

were converted to constant prices through the implicit GDP deflator, using the year of 2010 as 

base and then transformed to per capita values. We used the following series: household 

consumption, final government consumption, gross fixed capital formation, gross domestic 

product and property income sent to and received from the rest of the world. All these series are 

available in R$ million. All values were converted to constant prices of a reference period 

through the implicit GDP deflator, taking the year 2010 as base. For this purpose, we used the 

gross domestic product (GDP) series - implicit deflator: annual variation. Finally, the series were 

converted to per capita values employing the resident population series - total. Since the 

population series is only available every 10 years (national census), an interpolation was carried 

out to obtain population data with an annual basis. The actual current account series was 

calculated using the equation: 

𝐶𝐴𝑡 ≝ 𝑦𝑡 + 𝑟. 𝑏𝑡 − 𝑐𝑡 − 𝑔𝑡 − 𝑖𝑡                                                  (14) 

where r is the interest rate which is deemed fixed, so that r.bt is the net pay of factors, which 

consists of interest and dividends earned on net foreign assets, y is the gross domestic product 

(GDP), i is the aggregate investment and g is the level of government expenditures, assuming that 

the government budget is always balanced.  
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3.3. Unit root test 

Observing the expression (11), which relates the current account value to its lagged value and 

with first differences of aggregate output, government expenditures, aggregate consumption and 

aggregate investment, it can be seen that to obtain consistent estimators for 𝜆 and 𝜑, respectively, 

the share of rule of thumb consumers and the degree of habit formation, it is necessary that both 

the current account and the explanatory variables that appear on the right side of that expression 

be stationary. Moreover, if a unit root is present in any of the variables in expression (11), the use 

of the instrumental variables method to estimate the model could lead to spurious results. So, as 

usual, initial tests were performed to check for the presence of unit roots in the series employed 

in the model. Table 1 presents the results for augmented Dickey-Fuller (ADF), augmented 

Dickey-Fuller with GLS (ADFGLS), Phillips-Perron (PP) and Kwiatkowski-Phillips-Schmidt-Shin 

(KPSS) tests for level variables and in first difference. The test results indicate that the null 

hypothesis of existence of unit root can be accepted for the series at the level of aggregate 

consumption ct, government expenditures gt, aggregate investment it and aggregate output yt. The 

tests also show that one cannot accept the null hypothesis in case of the series in the current 

account cat level, which is in agreement with what is predicted by the theory about the 

stationarity of the series. For the data series in first differences, the results suggest that the null 

hypothesis of the presence of unit root cannot be accepted at a significance level of 5% in all 

cases. Thus, based on the results presented in Table 1, we assume that the current account is 

stationary and that consumption, government expenditures, investment and product have a unit 

root or, alternatively, are order-one integrated. 

Table 1 – Unit Root Test of the Series
(1)

 

Variable ADF Test
(2)

 

t-Statistic 

ADF 
GLS

 Test
(3) 

t-Statistic 

PP Test
(4)

    

t-Statistic 

KPSS
(5)

 

t-Statistic 

cat -2.9795*** -2.9449***  -2.9795*** 0.2635*** 

ct -0.5710*** +0.4898*** -0.6269*** 0.9484*** 

Δct -3.0217*** -1.9986*** -6.4247*** 0.0888*** 

gt 1.3884*** +2.0261*** 1.4963*** 0.9756*** 

Δgt -7.0293*** -7.0850*** -7.0341*** 0.3866*** 

it -1.0627*** -0.0381*** -0.9717*** 0.8363*** 

Δit -6.7824*** -6.7928*** -6.6869*** 0.1018*** 

yt -0.2562*** +0.9503*** -0.1929*** 0.9877*** 

Δyt -3.7348*** -3.7441*** -5.6806*** 0.0858*** 

 (1) Applied to test equations with intercept. Significance of 1%, 5% and 10% are represented by ***, ** and *, 

respectively. 

(2) and (3) We used the modified Akaike information criterion with automatic selection to obtain the optimal lag. 

(3) Critical values: -2.6022 (1%), -1.9461 (5%) -1.6134 (10%). 

(4) We used the estimation method of Newey-West with Bartlett kernel for bandwidth. 

(5) The KPSS test has the null hypothesis of stationarity of the series. Critical values: 0.7390 (1%), 0.4630 (5%) and 0.3470 

(10%). 
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3.4. Estimation of the current account equation 

For current account estimation, two-stage least squares and generalized method of moments are 

used. The use of lagged values of the macroeconomic variables as instruments is a procedure 

commonly adopted in the literature. The instruments employed in this work were the lagged 

values of the first differences of aggregate output Y, aggregate investment I, aggregate 

consumption C and government expenditures G. Table 2 in Appendix 1 presents the 23 groups of 

instruments used in the estimates. The definition of groups of instruments was preceded by 

regression of the series ∆Yt − ∆Gt,  correlated with the error, using ordinary least squares (OLS) 

and using as regressors a single and up to two lags of the explanatory variables. The estimation 

results are shown in Table 3, in order to evaluate the potential instruments. It can be observed 

that the first differences of the product Y and the investment I, lagged one period, appear to be 

important instruments, since they are significant at a level of 1% in the two estimates. For this 

reason, at least one of these two variables is present in the groups of instruments. It can also be 

seen that the F statistic in regressions with one or two lags is significant at a level of 1% and 5%, 

respectively, which confirms the existence of relevant explanatory variables in the regressions. 

Table 3 - ∆𝒀𝒕 − ∆𝑮𝒕 series estimation via OLS for instruments selection 

Regressors coefficient 1 lag p-value 1 to 2 lags p-value ∆𝑌𝑡−1 𝛼1 0.515337 0.0045 0.547640 0.0044 ∆𝑌𝑡−2 𝛼5 -- -- 0.214046 1.3238 ∆𝐺𝑡−1 𝛼2 -0.322506 0.4047 -0.491214 0.3362 ∆𝐺𝑡−2 𝛼6 -- -- -0.659767 0.1168 ∆𝐼𝑡−1 𝛼3 -0.880971 0.0017 -1.128858 0.0003 ∆𝐼𝑡−2 𝛼7 -- -- 0.017034 0.9681 ∆𝐶𝑡−2 𝛼4 0.265831 0.0787 0.116625 0.6681 ∆𝐶𝑡−3 𝛼8 -- -- 0.164753 0.3037 

R2 -- 0.220839 -- 0.290654 -- 

R2 adjusted -- 0.165185 -- 0.179383 -- 

F statistics -- 3.968044 0.006636 2.612145 0.017782 

Notes: 1 lag:  ∆𝑌𝑡 − ∆𝐺𝑡 =  𝛼1∆𝑌𝑡−1 + 𝛼2∆𝐺𝑡−1 + 𝛼3∆𝐼𝑡−1 + 𝛼4∆𝐶𝑡−2  

up to 2 lags:   ∆𝑌𝑡 − ∆𝐺𝑡 =  𝛼1∆𝑌𝑡−1 + 𝛼2∆𝐺𝑡−1 + 𝛼3∆𝐼𝑡−1 + 𝛼4∆𝐶𝑡−2 + 𝛼5∆𝑌𝑡−2 + 𝛼6∆𝐺𝑡−2 +               𝛼7∆𝐼𝑡−2 + 𝛼8∆𝐶𝑡−3 
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Regarding the interest rate r used in the model, the estimates were made considering annual 

values of 2%, 4% and 8%4, rates that are of the same magnitude as commonly adopted in studies 

that seek to verify empirical evidence of the intertemporal current account model using data from 

the Brazilian economy, such as Senna and Issler (2000)5 and Silva and Andrade (2006). Figure 1 

shows the evolution of some international interest rates in recent decades, which seems to 

confirm that a range 2-8% covers most of the period studied, except the years of crisis in the late 

1970s and beginning of the 80s. 

 

Figure 1 - International interest rates 

 
Notes: 

(1) Source: Ipeadata. 

(2) LIBOR/US dollar is the average rate at which a representative group of banks in London give each other loans 

denominated in US dollars. Data available from 1971 to 2009. 

(3) Treasury Bills are U.S. Government securities with maturities ranging from several days to 52 weeks. Data available 

from 1948 to 2010. 

(4) Treasury Notes are U.S. Government securities issued with maturities of 2, 3, 5, 7 and 10 years. Data available from 

1953 to 2010. 

 

The results for estimating the parameters (1 − 𝜆) and 𝜑 from equation (12) are shown in Table 4. 

The full results of estimations with 2SLS and GMM are presented in Appendix 1. For estimation 

via GMM, we employed three methods for selecting bandwidth: Newey-West fixed, Newey-

West variable and Andrews. The parameter (1-λ) represents the fraction of the economy in 

which consumers behave according to the theory of permanent income. To generate the statistics 

in Table 4, we used the groups of instruments which resulted in a significant estimation (10% 

level) both in relation to the J-statistic, which is an indicator of the level of endogeneity of the 

instruments, and in relation to parameters (1 − 𝜆) and 𝜑. Regarding the J-statistic, only the 

model corresponding to group 15 of instruments was rejected (ΔYt, ΔGt), with Newey-West fixed 

                                                           
4
 According to Otto (1992), the use of an interest rate in the range between 2% and 8% does not significantly affect the test results. 

5
 Senna and Issler (2000) report they used interest rate values between 0% and 6% and found that the change of the magnitude of 

the results was irrelevant. 
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and 2SLS for the three interest rates assessed. Using these criteria for the calculation of average 

values and for the selection of minimum and maximum values, the average values for the 

estimated parameter (1-λ) varied between 0.4501 and 0.5110 in the estimate with 2SLS, and 

between 0.4638 and 0.5239 in the estimate via GMM. Thus, these results indicate that a 

proportion of about 50% of consumers have rule of thumb consumption when the dynamics of 

the Brazilian economy is evaluated from the perspective of the current account. 

 

Table 4 - Estimation of the parameter (1-λ) of equation (12) – Summary 

 𝐶𝐴𝑡+1 −  (1 + 𝑟)𝐶𝐴𝑡 + ∆𝐼𝑡+1 = (1 − 𝜆)(∆𝑌𝑡+1 − ∆𝐺𝑡+1) − 𝜑∆𝐶𝑡 + 𝜀𝑡+1    
Interest rates 2% 4% 8% 

  average min Max average min max average min max 

Parameter (1-λ)          

GMM
(1)

                   

Newey-West Fixed 0.4638 0.3187 0.9014 0.4800 0.3387 0.9123 0.4996 0.2960 0.9335 

Newey-West Variable 0.4876 0.2525 1.0107 0.4985 0.2701 1.0157 0.5239 0.3091 1.0260 

Andrews 0.4724 0.3292 0.9574 0.4891 0.3499 0.9663 0.5195 0.3919 0.9829 

2SLS 0.4501 0.3131 0.7578 0.4669 0.3292 0.7703 0.5110 0.3615 0.7952 

Parameter  φ (2)
          

GMM 
(3)

          

Newey-West Fixed (3) 0.4287 1.0062 (3) 0.4334 1.0031 (3) 0.4400 0.9961 

Newey-West Variable (4) 0.7350 1.0971 (4) 0.7376 1.0873 (4) 0.7374 1.0698 

Andrews (2) 0.9649 1.0647 (2) 0.9685 1.0595 (2) 0.9739 1.0476 

2SLS (0) -- -- (0) -- -- (0) -- -- 
 

Notes: 

(1) Lowest and highest average values estimated by GMM and 2SLS are highlighted. 

(2) The numbers in parentheses represent the number of valid instruments in the case of the parameter estimates φ. 
(3) Lowest and highest values estimated by GMM are highlighted. 

 

Another important aspect is the fact that the results show that the model has little sensitivity to 

interest rates. Comparing the results obtained with the rate of 2% and 8%, there is only a slight 

increase in the estimated average parameter, which was 14% with 2SLS; 8% with GMM - 

Newey-West fixed; 7% with GMM - Newey-West variable and 10% with GMM - Andrews. 

Table 5 summarizes the previous results that rule of thumb behavior is relevant when assessing 

the consumption decisions of the representative Brazilian household. In this work, considering 

the current account intertemporal setup we also evidenced that the rule of thumb behavior is 

significant. The range of values obtained in this work run from 0.40 to 0.54, which are close to 

the estimates of Gesteira and Carrasco-Gutierrez (2015) but below those of other authors, except 

for the results from the work of Cavalcanti (1993). 
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Table 5 - Results in the literature for the estimation of rule of thumb in the Brazilian economy 

Authors Period  studied  

Theory of consumption 

  Parameter   

Cavalcanti (1993) 1980 to 1989       0.32 

Reis et al. (1998) 1947 to 1994       0.80 

Issler & Rocha (2000) 1947 to 1994       0.74 

Gomes (2004) 1947 to 1999        0.85 

Gomes & Paz (2004) 1951 to 2000        0.61 

Gomes & Paz (2010) 

Gestera & Carrasco-Gutierrez (2015) 

1950 to 2003 

1950 to 2010  

Current account model 

with rule of thumb          

 [0.83 , 0.91] { IPA} 
[0.73 , 1.06] { IGP-DI} 

 

 [0.72 , 0.85]  
 
 
 

Present work  1947 to 2010 [0.48 , 0.54]1 

 

 (1) The range of values estimated in this work considered the average values obtained via GMM estimation. 

 

With respect to the parameter 𝜑, which represents the degree of social habit formation, the 

estimated values ranged between 0.428 and 1.097, with little sensitivity to changes in interest 

rates. For the sake of comparison to the values obtained in this work, Gruber (2004) added 

consumption habits to the standard intertemporal current account and obtained a value close to 

0.80. Table 6 shows the values of the parameter 𝜑 with a significance level of 10%. The results 

were the same for the different interest employed. It appears that only the instrument groups 16 

and 22 had significant estimates for the three GMM configurations: Newey-West fixed, Newey-

West variable and Andrews. Furthermore, we found no valid instrument group when the 2SLS 

technique was used. 

Table 6 - Estimates of  at 10% significance by group of instruments
(1)

 

Group Instruments GMM - Newey-

West Fixed 

GMM - Newey-

West Variable 

GMM – 

Andrews 

TSLS 

15 ΔYt, ΔGt  x   

16 ΔIt, ΔGt x x x  

21 ΔYt, ΔGt, ΔCt-1  x   

22 ΔIt, ΔGt, ΔCt-1 x x x  

23 ΔYt, ΔIt, ΔGt, ΔCt-1 x    

 

 (1) Groups of instruments that do not result in any significant estimation with at least 10% are omitted from the table. 
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3.5. Estimation of the taxation parameter τ  

Figure 2 shows the changes in government expenditures ΔGt due to the variation in product Δ𝑌𝑡. 

In the first quadrant there are 39 occurrences, representing 62% of the sample. Thus, it can be 

seen that as a rule, the increase in output is associated with an increase in expenditure due to the 

higher density of occurrences in the first quadrant, where the variations of the two series are 

positive. 

Figure 2 - Government expenditure variation versus product variation 

 
 
For estimation of the parameter τ, which gives information about the tax burden in the economy, 

we performed OLS regression of equation (13). The results are shown in Table 7. It can be noted 

that a value on the order of 0.10 was found and it is significant at a level of 1%. The R2 value is 

0.12. The low value is noteworthy, indicating a weak linear correlation between the variation in 

expenditure and the variation in product. 

 

Table 7 - Tax equation estimation via OLS Δ𝐺𝑡 = 𝜏Δ𝑌𝑡 + 𝜐𝑡        
 

 parameter estimation t statistic p-value R
2
= [Corr(𝚫𝑮𝒕, 𝚫𝒀𝒕)]

2
  𝜏 0.1017 2.8778 0.0055   

 
 

To verify if the model is well adjusted, we carried out autocorrelation and heteroscedasticity tests 

of the regression residuals. The Breusch-Godfrey LM test was employed to assess the presence of 

autocorrelation. We obtained an F statistic of 0.4961 and a p-value of 0.6114, thus the null 

hypothesis of no serial correlation was accepted. With regard to heteroscedasticity, we performed 

the Breusch-Pagan-Godfrey test, resulting in an F statistic of 3.4344 and a p-value of 0.0687, 
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which therefore allows accepting the null hypothesis of no heteroscedasticity, but only at a 

significance of 10%. 

3.6. Evaluation of the estimated series for the current account 

One way to assess how the theoretical model employed in this work describes the dynamics of 

the current account is to compare the estimated current account curve with the actual current 

account curve. To this end, we compared the values estimated from equation (12) for the term 𝐶𝐴𝑡+1 −  (1 + 𝑟)𝐶𝐴𝑡 +  ∆𝐼𝑡+1. Figure 3 shows the estimated values for this dependent variable, 

using an interest rate of 2%, considering the estimate for (1 − 𝜆) and 𝜑 that employed 

instrumental variables with GMM and instruments 1. It can be observed that the dependent 

variables actual series and estimated series are relatively close. 

Figure 3 - Dependent variables estimated via GMM, 2% interest and instruments group 1  𝐶𝐴𝑡+1 −  (1 + 𝑟)𝐶𝐴𝑡 +  ∆𝐼𝑡+1 = (1 − 𝜆)(∆𝑌𝑡+1 − ∆𝐺𝑡+1) − 𝜑∆𝐶𝑡 + 𝜀𝑡+1 

 
 

Note: The Newey-West fixed bandwidth selection method was used in the GMM estimation. 

 
 
Another important evaluation can be performed using the estimated current account series from 

equation (11), with values of (1 − 𝜆) and 𝜑, obtained in the estimation of the current account 

equation with instrumental variables and GMM with interest rate of 2%. For this purpose, since 

the left side of equation (11), which describes the estimated current account at time t+1, depends 

on the value of the current account in the previous period t, it is necessary to establish an initial 

value for the variable and then to perform successive iterations of the values obtained in the 

immediately preceding step. For the initial value of the estimated current account, 𝐶𝐴𝑡𝑒 and t = 

1947, we employed the current account real value in that year, obtained from expression (15), 
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where 𝑏𝑡+1 denotes the value of foreign assets of the economy at the end of period t and where 

the current account is defined as (Obstfeld and Rogoff, 1996): 𝐶𝐴𝑡 ≝ 𝑏𝑡+1 − 𝑏𝑡 ≝ 𝑦𝑡 + 𝑟. 𝑏𝑡 − 𝑐𝑡 − 𝑔𝑡 − 𝑖𝑡                             (15) 

where r is the interest rate and is assumed fixed, so that net pay of factors is r.bt, which consists 

of interest and dividends earned on net foreign assets, yt is gross domestic product (GDP), it is the 

level of investment at end of period t and gt is the level of government expenditures, assuming 

that the government budget is always balanced.  

 

The result for the estimated series via iteration is shown in Figure 4, including the actual current 

account curve obtained from equation (14) and the optimal estimated current account from the 

econometric technique developed by Campbell and Shiller (1987), whose method consists of 

estimating a vector autoregressive (VAR) model to predict the optimal behavior of current 

account and then using the VAR coefficients to construct the optimal current account series. 

It can be noted that the estimated series from expression (11), which incorporates the concepts of 

the rule of thumb consumption and habit formation, is reasonably close to the real series for the 

indicted period. Evaluation of the three curves shows that the estimated values via our 

methodology deviate from the real and optimal series in the early 1970s and for much of the 

1990s. It can be noted that in a few years of the 1980s and 1990s, the estimated series presents a 

range of variation wider than the other two series. Hence, the model presented greater sensitivity 

for these periods. 

Figure 4 - Actual current account, estimated current account considering rule of thumb 

consumption and optimal current account 
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Notes: 

(1) Actual current account: obtained from equation (14): 𝐶𝐴𝑡 ≝ 𝑦𝑡 + 𝑟. 𝑏𝑡 − 𝑐𝑡 − 𝑔𝑡 − 𝑖𝑡  
(2) Estimated current account: obtained from equation (11): 𝐶𝐴𝑡+1 = (1 + 𝑟)𝐶𝐴𝑡 + (1 − 𝜆)(∆𝑌𝑡+1 − ∆𝐺𝑡+1) − 𝜃∆𝐶𝑡 − ∆𝐼𝑡+1 + 𝜀𝑡+1 

(3) Optimal current account: obtained from the econometric technique developed by Campbell and Shiller (1987). 

 
Table 8 presents the standard deviations of the three current account series. With respect to the 

series’ volatility, the data suggest that the estimated current account in this study, 𝐶𝐴𝑡𝑒 , which 

considers consumers with rule of thumb behavior, is more volatile than the actual current account 𝐶𝐴𝑡 and the optimal current account series 𝐶𝐴𝑡∗, which consider that all consumers fully smooth 

their consumption. Regarding the correlation between the estimated series and the actual series, 

presented in Table 9, the value of 0.25 is below the correlation obtained with the optimal series, 

not improving the model’s performance in this specific case. 

Table 8 - Standard deviations of the estimated current account series 𝐶𝐴𝑡𝑒 , the optimal series 𝐶𝐴𝑡∗ 

and the actual current account series 𝐶𝐴𝑡 

SD (𝑪𝑨𝒕𝒆) SD (𝑪𝑨𝒕) SD (𝑪𝑨𝒕∗) SD(𝑪𝑨𝒕𝒆)/SD(𝑪𝑨𝒕) SD(𝑪𝑨𝒕∗)/SD(𝑪𝑨𝒕) 

0.000332 0.000285 0.000127 1.17 0.44 

 

Table 9 - Correlation between the estimated current account series  𝐶𝐴𝑡𝑒 , the optimal series 𝐶𝐴𝑡∗ 

and the actual current account series 𝐶𝐴𝑡 

Corr(𝑪𝑨𝒕𝒆  , 𝑪𝑨𝒕) Corr(𝑪𝑨𝒕∗ , 𝑪𝑨𝒕) 

0.253601 0.644419 

 

The results indicate that the rule of thumb behavior is significant and ranges from 0.48 to 0.54 

while the habit formation coefficient ranges from 0.43 to 1.10. 

 

4. Conclusion 

 

This paper applies an econometric technique to test the intertemporal current account model for 

the period 1947 to 2010. The innovation proposed in this model is to incorporate the idea that 

consumers have rule of thumb behavior to the classic current account dynamics model and also to 

include habit formation in the utility function. The estimation of the current account model 

employed the two stage least squares (2SLS) and generalized method of moments (GMM) 

econometric techniques. The results confirm some stylized facts in the literature and some basic 

testable propositions of the intertemporal current account model. Rule of thumb behavior is 

significant and ranges from 0.48 to 0.54. These estimates are close to the range of values 

obtained in the literature on consumption decisions of the representative Brazilian household. It 

should be noted that this type of consumer behavior can still be associated with difficulties in 
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accessing the banking sector, which could prevent consumers from smoothing their consumption 

through saving or credit. Regarding the social habit formation, the study confirmed the result 

obtained by Cushing (1992) that consumption of current income is still relevant when the concept 

of nonseparability in time is introduced in the utility function. The estimated value for the degree 

of habit formation ranges from 0.43 to 1.10.  

Another important result was the finding that the estimates of both the parameter and the degree 

of habit formation showed little sensitivity to interest rate changes, as already shown in other 

works in the literature on current account dynamics. In estimating the degree of taxation of the 

economy, we found a value of around 10%, although a significant linear correlation between the 

change in government expenditure and output variation was not identified. The series which was 

estimated from the expression incorporating the rule of thumb consumption and habit formation 

concepts was compared to the actual series and the optimal current account series. The latter was 

obtained from the strategy used by Campbell and Shiller (1987) to estimate the optimal behavior 

of the current account. The comparison indicated that the curve estimated with the inclusion of 

rule of thumb consumer is consistent with the other two, though there is departure of the 

estimated curve from the other two in some years of the 1970s and 1990s. The curve presented an 

estimated standard deviation larger than that of the actual curve, suggesting higher volatility. 

Furthermore, the correlation between the estimated curve and actual curve was lower than the 

value obtained when the optimal and actual series were taken into consideration. 

For future work, we suggest observation of the behavior of the model when different values for 

the degree of habit formation are set. It would also be interesting to assess the performance of the 

model as a predictor of current account at other interest rates and with other groups of 

instruments. 
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Appendix I - Groups of instruments 

Table 2 – Groups of instruments 

Group Instruments Group Instruments Group Instruments 

1 ΔYt, ΔIt 9 ΔIt, ΔIt-1 17 ΔYt, ΔIt, ΔGt 

2 ΔYt, ΔIt, ΔYt-1, ΔIt-1 10 ΔIt, ΔIt-1, ΔIt-2 18 ΔYt, ΔCt-1 

3 ΔYt, ΔYt-1 11 ΔYt, ΔIt, ΔIt-1 19 ΔIt, ΔCt-1 

4 ΔYt, ΔYt-1, ΔYt-2 12 ΔYt, ΔIt, ΔIt-1, ΔIt-2 20 ΔYt, ΔIt, ΔCt-1 

5 ΔYt, ΔYt-1, ΔIt 13 ΔYt-1, ΔIt 21 ΔYt, ΔGt, ΔCt-1 

6 ΔYt, ΔYt-1, ΔYt-2, 

ΔI  

14 ΔYt-1, ΔYt-2, ΔIt 22 ΔIt, ΔGt, ΔCt-1 

7 ΔYt, ΔIt-1 15 ΔYt, ΔGt 23 ΔYt, ΔIt, ΔGt, ΔCt-1 

8 ΔYt, ΔIt-1 16 ΔIt, ΔGt   
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Appendix II - Results of Estimation of the parameters (𝟏 − 𝝀) 𝒂𝒏𝒅  𝝋 

Table 9 - Estimation of equation (12) at 2% interest rate 𝑪𝑨𝒕+𝟏 − (𝟏 + 𝒓)𝑪𝑨𝒕 +  ∆𝑰𝒕+𝟏 = (𝟏 − 𝝀)(∆𝒀𝒕+𝟏 − ∆𝑮𝒕+𝟏) − 𝝋∆𝑪𝒕 + 𝜺𝒕+𝟏  (𝟏𝟐) 

Group GMM- Newey-West Fixed GMM- Newey-West Variable GMM- Andrews 2SLS Nº obs. 

  (1-λ) φ J Stat. (1-λ) φ J Stat. (1-λ) Φ J Stat. (1-λ) φ J Stat.   

1 0.3586** 
(0.1605) 

-0.0723 
(0.1875) 0.0057 

0.3391** 
(0.1557) 

-0.0311 
(0.1662) 0.0085 

0.3587* 
(0.1911) 

-0.0668 
(0.2054) 0.0042 

0.3552** 
(0.1621) 

-0.0570 
(0.1883) 0.6363 62 

2 0.3542** 
(0.1545) 

-0.0451 
(0.1771) 0.0312 

0.4004*** 
(0.1476) 

-0.0536 
(0.1754) 0.0360 

0.3658** 
(0.1823) 

-0.0611 
(0.1988) 0.0301 

0.3837** 
(0.1852) 

-0.0655 
(0.1990) 1.9655 61 

3 0.2948 
(0.2046) 

-0.0709 
(0.1890) 0.0001 

0.2867* 
(0.1516) 

-0.0636 
(0.1900) 0.0003 

0.2910 
(0.2385) 

-0.0693 
(0.2079) 0.0001 

0.2859 
(0.2303) 

-0.0675 
(0.1951) 0.0095 61 

4 0.2456 
(0.1727) 

-0.0249 
(0.1341) 0.0023 

0.2525* 
(0.1477) 

-0.0094 
(0.1151) 0.0034 

0.2510 
(0.2208) 

-0.0378 
(0.1852) 0.0021 

0.2558 
(0.1909) 

-0.0517 
(0.1644) 0.1254 60 

5 0.3657** 
(0.1567) 

-0.0751 
(0.1865) 0.0058 

0.3471** 
(0.1539) 

-0.0325 
(0.1657) 0.0087 

0.3602* 
(0.1840) 

-0.0650 
(0.2003) 0.0044 

0.3467* 
(0.1786) 

-0.0505 
(0.1916) 0.6369 61 

6 0.3187** 
(0.1439) 

0.0049 
(0.1260) 0.0138 

0.3268** 
(0.1493) 

-0.0022 
(0.1336) 0.0120 

0.3292* 
(0.1781) 

-0.0127 
(0.1693) 0.0097 

0.3131* 
(0.1576) 

-0.0244 
(0.1547) 0.9094 60 

7 0.3378* 
(0.1928) 

-0.0406 
(0.1778) 0.0224 

0.3946** 
(0.1753) 

-0.0504 
(0.1758) 0.0314 

0.3392 
(0.2303) 

-0.0424 
(0.1999) 0.0222 

0.2622 
(0.2165) 

-0.0405 
(0.1868) 0.9863 61 

8 0.4409*** 
(0.1225) 

-0.1197 
(0.1489) 0.0313 

0.3568*** 
(0.0810) 

-0.1008 
(0.1079) 0.0334 

0.4485*** 
(0.1411) 

-0.1100 
(0.1676) 0.0304 

0.3528** 
(0.1383) 

-0.1038 
(0.1487) 1.4227 60 

9 0.3084 
(0.2505) 

0.0201 
(0.4288) 0.0208 

0.5028* 
(0.2526) 

-0.3205 
(0.3743) 0.0228 

0.2908 
(0.3164) 

0.0522 
(0.5505) 0.0206 

0.4216 
(0.2859) 

-0.2477 
(0.5236) 1.1077 61 

10 0.4360** 
(0.1740) 

-0.1956 
(0.3358) 0.0330 

0.4068*** 
(0.0848) 

-0.1739 
(0.1371) 0.0278 

0.4614** 
(0.2005) 

-0.2402 
(0.4016) 0.0358 

0.4629** 
(0.1871) 

-0.3128 
(0.3818) 1.0585 60 

11 0.3374** 
(0.1587) 

-0.0405 
(0.1772) 0.0224 

0.4076*** 
(0.1520) 

-0.0617 
(0.1784) 0.0366 

0.3373* 
(0.1908) 

-0.0423 
(0.2001) 0.0222 

0.3195* 
(0.1650) 

-0.0307 
(0.1816) 1.4702 61 

12 0.4151*** 
(0.1138) 

-0.1432 
(0.1420) 0.0328 

0.4729*** 
(0.1028) 

-0.1391 
(0.1395) 0.0444 

0.4328*** 
(0.1315) 

-0.1523 
(0.1543) 0.0357 

0.4070*** 
(0.1242) 

-0.0920 
(0.1470) 1.8915 60 

13 0.5167 
(0.3296) 

-0.3810 
(0.5887) 0.0002 

0.5191* 
(0.3091) 

-0.3832 
(0.4758) 0.0008 

0.5152 
(0.3390) 

-0.3771 
(0.6128) 0.0002 

0.5231 
(0.3402) 

-0.3786 
(0.5983) 0.0077 61 
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Group GMM- Newey-West Fixed GMM- Newey-West Variable GMM- Andrews 2SLS Nº obs. 

  (1-λ) φ J Stat. (1-λ) φ J Stat. (1-λ) Φ J Stat. (1-λ) φ J Stat.   

14 0.3866 
(0.2632) 

-0.1465 
(0.4797) 0.0114 

0.3557* 
(0.1839) 

-0.1300 
(0.2797) 0.0095 

0.3669 
(0.2987) 

-0.0894 
(0.5183) 0.0101 

0.4140 
(0.2703) 

-0.2257 
(0.5014) 0.5962 60 

15 0.4995*** 
(0.1591) 

-0.2076 
(0.2099) 0.0454* 

0.8642*** 
(0.1666) 

-0.8835*** 
(0.2576) 0.0324 

0.4891*** 
(0.1718) 

-0.1409 
(0.2100) 0.0343 

0.4379** 
(0.1647) 

-0.1627 
(0.2030) 3.6334* 62 

16 0.9014** 
(0.3794) 

-1.0062* 
(0.5677) 0.0183 

1.0107*** 
(0.2391) 

-1.0953*** 
(0.3462) 0.0146 

0.9574** 
(0.3622) 

-1.0647* 
(0.5378) 0.0175 

0.7237** 
(0.3466) 

-0.6948 
(0.5736) 0.7868 62 

17 0.4781*** 
(0.1581) 

-0.2498 
(0.2155) 0.0476 

0.4362*** 
(0.1359) 

-0.1413 
(0.1693) 0.0355 

0.4506** 
(0.1703) 

-0.1919 
(0.2114) 0.0416 

0.5037*** 
(0.1448) 

-0.1478 
(0.1978) 4.3250 62 

18 0.3480* 
(0.1783) 

-0.1036 
(0.1888) 0.0051 

0.3820*** 
(0.1333) 

-0.1750 
(0.1935) 0.0087 

0.3689* 
(0.1978) 

-0.1049 
(0.2064) 0.0054 

0.3962* 
(0.2041) 

-0.1303 
(0.2051) 0.5148 61 

19 0.5031 
(0.3226) 

-0.3428 
(0.5766) 0.0049 

0.5609* 
(0.3077) 

-0.4347 
(0.4784) 0.0071 

0.4862 
(0.3359) 

-0.3028 
(0.6088) 0.0048 

0.6009 
(0.3834) 

-0.4344 
(0.6243) 0.3243 61 

20 0.3906** 
(0.1470) 

-0.0991 
(0.1859) 0.0091 

0.3793** 
(0.1429) 

-0.0536 
(0.1686) 0.0140 

0.3925** 
(0.1737) 

-0.0941 
(0.1989) 0.0070 

0.4422** 
(0.1749) 

-0.1102 
(0.1992) 1.0279 61 

21 0.5354*** 
(0.1562) 

-0.2428 
(0.2161) 0.0523 

0.7690*** 
(0.1245) 

-0.7350*** 
(0.2055) 0.0366 

0.4888*** 
(0.1706) 

-0.1345 
(0.2071) 0.0366 

0.4672** 
(0.2063) 

-0.1776 
(0.2179) 3.5926 61 

22 0.8289** 
(0.3253) 

-0.9192* 
(0.5168) 0.0236 

1.0070*** 
(0.2367) 

-1.0971*** 
(0.3459) 0.0296 

0.8672*** 
(0.3159) 

-0.9649* 
(0.4977) 0.0246 

0.7578* 
(0.3920) 

-0.7012 
(0.5793) 0.8440 61 

23 0.5742*** 
(0.1730) 

-0.4287* 
(0.2340) 0.0578 

0.4370*** 
(0.1316) 

-0.1928 
(0.1510) 0.0302 

0.4507** 
(0.1707) 

-0.2086 
(0.2140) 0.0491 

0.5199*** 
(0.1795) 

-0.1562 
(0.2109) 4.2180 61 

 

Note: 1%, 5% and 10% significance are represented by ***, ** and *, respectively. The values in parentheses correspond to standard deviation. 
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Table 10 - Estimation of equation (12) at 4% interest rate 𝑪𝑨𝒕+𝟏 − (𝟏 + 𝒓)𝑪𝑨𝒕 +  ∆𝑰𝒕+𝟏 = (𝟏 − 𝝀)(∆𝒀𝒕+𝟏 − ∆𝑮𝒕+𝟏) − 𝝋∆𝑪𝒕 + 𝜺𝒕+𝟏  (𝟏𝟐) 

Group GMM- Newey-West Fixed GMM- Newey-West Variable GMM- Andrews 2SLS Nº obs. 

  (1-λ) Φ J Stat. (1-λ) φ J Stat. (1-λ) φ J Stat. (1-λ) φ J Stat.   

1 0.3789** 
(0.1569) 

-0.0829 
(0.1878) 0.0054 

0.3618** 
(0.1522) 

-0.0442 
(0.1676) 0.0079 

0.3793** 
(0.1877) 

-0.0774 
(0.2051) 0.0040 

0.3768** 
(0.1584) 

-0.0691 
(0.1888) 0.6012 62 

2 0.3717** 
(0.1504) 

-0.0493 
(0.1754) 0.0305 

0.4158*** 
(0.1439) 

-0.0568 
(0.1733) 0.0352 

0.3834** 
(0.1786) 

-0.0658 
(0.1972) 0.0295 

0.4027** 
(0.1824) 

-0.0761 
(0.2002) 1.8794 61 

3 0.3183 
(0.2000) 

-0.0822 
(0.1892) 0.0002 

0.3064** 
(0.1383) 

-0.0713 
(0.1891) 0.0005 

0.3137 
(0.2345) 

-0.0802 
(0.2073) 0.0002 

0.3074 
(0.2270) 

-0.0780 
(0.1954) 0.0139 61 

4 0.2620 
(0.1715) 

-0.0283 
(0.1356) 0.0035 

0.2701* 
(0.1455) 

-0.0105 
(0.1186) 0.0051 

0.2680 
(0.2187) 

-0.0436 
(0.1850) 0.0031 

0.2724 
(0.1890) 

-0.0596 
(0.1652) 0.1797 60 

5 0.3858** 
(0.1529) 

-0.0855 
(0.1870) 0.0055 

0.3696** 
(0.1503) 

-0.0458 
(0.1669) 0.0080 

0.3806** 
(0.1804) 

-0.0755 
(0.2001) 0.0042 

0.3665** 
(0.1748) 

-0.0615 
(0.1923) 0.6085 61 

6 0.3387** 
(0.1418) 

-0.0001 
(0.1287) 0.0153 

0.3458** 
(0.1472) 

-0.0072 
(0.1373) 0.0133 

0.3499* 
(0.1751) 

-0.0180 
(0.1686) 0.0111 

0.3292** 
(0.1554) 

-0.0324 
(0.1557) 0.9550 60 

7 0.3585* 
(0.1890) 

-0.0472 
(0.1764) 0.0221 

0.4326** 
(0.1632) 

-0.0606 
(0.1790) 0.0361 

0.3602 
(0.2261) 

-0.0491 
(0.1980) 0.0220 

0.2860 
(0.2114) 

-0.0524 
(0.1862) 0.9852 61 

8 0.4519*** 
(0.1229) 

-0.1182 
(0.1493) 0.0300 

0.3667*** 
(0.0812) 

-0.1023 
(0.1096) 0.0330 

0.4585*** 
(0.1424) 

-0.1094 
(0.1677) 0.0291 

0.3669** 
(0.1379) 

-0.1091 
(0.1493) 1.3264 60 

9 0.3221 
(0.2477) 

0.0214 
(0.4254) 0.0203 

0.5012* 
(0.2522) 

-0.3134 
(0.3771) 0.0226 

0.3084 
(0.3119) 

0.0480 
(0.5453) 0.0204 

0.4395 
(0.2847) 

-0.2516 
(0.5250) 1.0859 61 

10 0.4439** 
(0.1740) 

-0.1881 
(0.3352) 0.0319 

0.4113*** 
(0.0858) 

-0.1731 
(0.1372) 0.0274 

0.4668** 
(0.2012) 

-0.2279 
(0.4007) 0.0345 

0.4714** 
(0.1865) 

-0.3035 
(0.3809) 1.0333 60 

11 0.3549** 
(0.1548) 

-0.0471 
(0.1759) 0.0221 

0.4014*** 
(0.1466) 

-0.0580 
(0.1754) 0.0316 

0.3556* 
(0.1872) 

-0.0488 
(0.1984) 0.0220 

0.3414** 
(0.1604) 

-0.0429 
(0.1815) 1.4360 61 

12 0.4254*** 
(0.1131) 

-0.1415 
(0.1429) 0.0317 

0.4828*** 
(0.1025) 

-0.1375 
(0.1416) 0.0437 

0.4409*** 
(0.1321) 

-0.1484 
(0.1552) 0.0341 

0.4193*** 
(0.1241) 

-0.0976 
(0.1478) 1.7596 60 

13 0.5350 
(0.3307) 

-0.3853 
(0.5928) 0.0001 

0.5351* 
(0.3063) 

-0.3848 
(0.4754) 0.0004 

0.5340 
(0.3391) 

-0.3829 
(0.6139) 0.0001 

0.5393 
(0.3406) 

-0.3831 
(0.6030) 0.0042 61 

14 0.4002 
(0.2670) 

-0.1364 
(0.4860) 0.0133 

0.3634* 
(0.1897) 

-0.1162 
(0.2994) 0.0111 

0.3794 
(0.3023) 

-0.0769 
(0.5232) 0.0117 

0.4230 
(0.2723) 

-0.2194 
(0.5059) 0.6759 60 
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Group GMM- Newey-West Fixed GMM- Newey-West Variable GMM- Andrews 2SLS Nº obs. 

  (1-λ) Φ J Stat. (1-λ) φ J Stat. (1-λ) φ J Stat. (1-λ) φ J Stat.   

15 0.5192*** 
(0.1570) 

-0.2229 
(0.2114) ‘ 

0.8638*** 
(0.1620) 

-0.8742*** 
(0.2544) 0.0320 

0.5071*** 
(0.1680) 

-0.1532 
(0.2097) 0.0345 

0.4588*** 
(0.1617) 

-0.1729 
(0.2034) 3.4843* 62 

16 0.9123** 
(0.3751) 

-1.0031* 
(0.5632) 0.0176 

1.0157*** 
(0.2361) 

-1.0863*** 
(0.3462) 0.0142 

0.9663*** 
(0.3566) 

-1.0595* 
(0.5325) 0.0169 

0.7382** 
(0.3437) 

-0.6939 
(0.5719) 0.7598 62 

17 0.4990*** 
(0.1573) 

-0.2736 
(0.2179) 0.0484 

0.4323*** 
(0.1308) 

-0.1349 
(0.1605) 0.0346 

0.4689*** 
(0.1665) 

-0.2078 
(0.2113) 0.0419 

0.5228*** 
(0.1430) 

-0.1584 
(0.1984) 4.1093 62 

18 0.3683** 
(0.1751) 

-0.1132 
(0.1894) 0.0048 

0.3998*** 
(0.1315) 

-0.1834 
(0.1923) 0.0090 

0.3881* 
(0.1945) 

-0.1146 
(0.2060) 0.0052 

0.4156** 
(0.2016) 

-0.1396 
(0.2059) 0.4715 61 

19 0.5222 
(0.3241) 

-0.3506 
(0.5820) 0.0046 

0.5717* 
(0.3069) 

-0.4332 
(0.4807) 0.0068 

0.5086 
(0.3354) 

-0.3184 
(0.6097) 0.0045 

0.6146 
(0.3822) 

-0.4351 
(0.6272) 0.2938 61 

20 0.4101*** 
(0.1436) 

-0.1085 
(0.1865) 0.0087 

0.3996*** 
(0.1400) 

-0.0641 
(0.1699) 0.0132 

0.4130** 
(0.1703) 

-0.1047 
(0.1990) 0.0069 

0.4604*** 
(0.1721) 

-0.1201 
(0.2003) 0.9512 61 

21 0.5534*** 
(0.1548) 

-0.2612 
(0.2177) 0.0521 

0.7732*** 
(0.1215) 

-0.7376*** 
(0.1936) 0.0351 

0.5098*** 
(0.1674) 

-0.1486 
(0.2082) 0.0363 

0.4856** 
(0.2036) 

-0.1863 
(0.2183) 3.4304 61 

22 0.8440** 
(0.3255) 

-0.9233* 
(0.5180) 0.0226 

1.0092*** 
(0.2332) 

-1.0873*** 
(0.3448) 0.0291 

0.8819*** 
(0.3144) 

-0.9685* 
(0.4969) 0.0237 

0.7703* 
(0.3882) 

-0.6999 
(0.5778) 0.8066 61 

23 0.5841*** 
(0.1702) 

-0.4334* 
(0.2322) 0.0566 

0.4354*** 
(0.1321) 

-0.1871 
(0.1503) 0.0298 

0.4750*** 
(0.1678) 

-0.2390 
(0.2158) 0.0500 

0.5370*** 
(0.1767) 

-0.1655 
(0.2116) 4.0027 61 

 

Note: 1%, 5% and 10% significance are represented by ***, ** and *, respectively. The values in parentheses correspond to standard deviation. 
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Table 11 - Estimation of equation (12) at 8% interest rate 

 𝑪𝑨𝒕+𝟏 − (𝟏 + 𝒓)𝑪𝑨𝒕 +  ∆𝑰𝒕+𝟏 = (𝟏 − 𝝀)(∆𝒀𝒕+𝟏 − ∆𝑮𝒕+𝟏) − 𝝋∆𝑪𝒕 + 𝜺𝒕+𝟏  (𝟏𝟐) 

Group GMM- Newey-West Fixed GMM- Newey-West Variable GMM- Andrews 2SLS Nº obs. 

  (1-λ) φ J Stat. (1-λ) φ J Stat. (1-λ) Φ J Stat. (1-λ) φ J Stat.   

1 0.4200*** 
(0.1511) 

-0.1045 
(0.1893) 0.0047 

0.4078*** 
(0.1468) 

-0.0708 
(0.1711) 0.0068 

0.4205** 
(0.1818) 

-0.0987 
(0.2050) 0.0036 

0.4199*** 
(0.1525) 

-0.0932 
(0.1907) 0.5285 62 

2 0.4072*** 
(0.1432) 

-0.0584 
(0.1722) 0.0289 

0.4292*** 
(0.1339) 

-0.0486 
(0.1616) 0.0332 

0.4186** 
(0.1719) 

-0.0759 
(0.1943) 0.0281 

0.4408** 
(0.1773) 

-0.0975 
(0.2029) 1.7015 61 

3 0.3654* 
(0.1922) 

-0.1050 
(0.1904) 0.0004 

0.3506** 
(0.1334) 

-0.0922 
(0.1916) 0.0010 

0.3598 
(0.2256) 

-0.1021 
(0.2061) 0.0003 

0.3502 
(0.2214) 

-0.0991 
(0.1966) 0.0249 61 

4 0.2960* 
(0.1698) 

-0.0364 
(0.1394) 0.0065 

0.3091** 
(0.1516) 

-0.0215 
(0.1333) 0.0103 

0.3039 
(0.2150) 

-0.0563 
(0.1849) 0.0058 

0.3057 
(0.1858) 

-0.0752 
(0.1672) 0.3167 60 

5 0.4263*** 
(0.1465) 

-0.1065 
(0.1885) 0.0048 

0.4148*** 
(0.1449) 

-0.0732 
(0.1703) 0.0068 

0.4213** 
(0.1739) 

-0.0964 
(0.2002) 0.0038 

0.4060** 
(0.1680) 

-0.0835 
(0.1943) 0.5516 61 

6 0.3808*** 
(0.1378) 

-0.0130 
(0.1352) 0.0190 

0.3965*** 
(0.1368) 

-0.0319 
(0.1432) 0.0182 

0.3932** 
(0.1691) 

-0.0299 
(0.1677) 0.0144 

0.3615** 
(0.1516) 

-0.0486 
(0.1583) 1.0693 60 

7 0.3991** 
(0.1835) 

-0.0604 
(0.1741) 0.0215 

0.4390** 
(0.1752) 

-0.0709 
(0.1722) 0.0302 

0.4017* 
(0.2188) 

-0.0626 
(0.1947) 0.0215 

0.3334 
(0.2027) 

-0.0761 
(0.1857) 0.9718 61 

8 0.4738*** 
(0.1257) 

-0.1154 
(0.1503) 0.0273 

0.4059*** 
(0.0910) 

-0.1126 
(0.1150) 0.0330 

0.4772*** 
(0.1465) 

-0.1085 
(0.1679) 0.0264 

0.3949*** 
(0.1387) 

-0.1196 
(0.1510) 1.1545 60 

9 0.3502 
(0.2427) 

0.0233 
(0.4192) 0.0193 

0.5108** 
(0.2347) 

-0.3148 
(0.3540) 0.0211 

0.3441 
(0.3034) 

0.0386 
(0.5359) 0.0199 

0.4754* 
(0.2833) 

-0.2594 
(0.5289) 1.0355 61 

10 0.4588** 
(0.1744) 

-0.1703 
(0.3347) 0.0296 

0.4241*** 
(0.0878) 

-0.1754 
(0.1378) 0.0265 

0.4761** 
(0.2040) 

-0.1974 
(0.4015) 0.0313 

0.4886** 
(0.1860) 

-0.2847 
(0.3799) 0.9873 60 

11 0.3895** 
(0.1483) 

-0.0598 
(0.1736) 0.0215 

0.4293*** 
(0.1440) 

-0.0710 
(0.1717) 0.0303 

0.3919** 
(0.1807) 

-0.0620 
(0.1953) 0.0215 

0.3851** 
(0.1525) 

-0.0673 
(0.1819) 1.3552 61 

12 0.4458*** 
(0.1131) 

-0.1372 
(0.1450) 0.0294 

0.4948*** 
(0.1025) 

-0.1492 
(0.1440) 0.0389 

0.4578*** 
(0.1346) 

-0.1407 
(0.1572) 0.0307 

0.4441*** 
(0.1252) 

-0.1089 
(0.1498) 1.5208 60 

13 0.5708* 
(0.3333) 

-0.3929 
(0.6017) 0.0000 

0.5698* 
(0.3011) 

-0.3911 
(0.4731) 0.0000 

0.5706* 
(0.3406) 

-0.3923 
(0.6191) 0.0000 

0.5718* 
(0.3420) 

-0.3919 
(0.6133) 0.0004 61 

14 0.4294 
(0.2740) 

-0.1198 
(0.4999) 0.0173 

0.3962* 
(0.2191) 

-0.1034 
(0.3731) 0.0154 

0.4065 
(0.3077) 

-0.0555 
(0.5318) 0.0149 

0.4408 
(0.2769) 

-0.2067 
(0.5155) 0.8521 60 
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Group GMM- Newey-West Fixed GMM- Newey-West Variable GMM- Andrews 2SLS Nº obs. 

  (1-λ) φ J Stat. (1-λ) φ J Stat. (1-λ) Φ J Stat. (1-λ) φ J Stat.   

15 0.5581*** 
(0.1547) 

-0.2550 
(0.2152) 0.0467* 

0.8644*** 
(0.1544) 

-0.8562*** 
(0.2485) 0.0312 

0.5432*** 
(0.1627) 

-0.1784 
(0.2104) 0.0349 

0.5007*** 
(0.1575) 

-0.1931 
(0.2048) 3.1690* 62 

16 0.9335** 
(0.3672) 

-0.9961* 
(0.5547) 0.0161 

1.0260*** 
(0.2311) 

-1.0683*** 
(0.3467) 0.0134 

0.9829*** 
(0.3467) 

-1.0476** 
(0.5232) 0.0157 

0.7672** 
(0.3387) 

-0.6920 
(0.5695) 0.7054 62 

17 0.5410*** 
(0.1573) 

-0.3224 
(0.2229) 0.0493 

0.4639*** 
(0.1316) 

-0.1624 
(0.1610) 0.0349 

0.5060*** 
(0.1610) 

-0.2407 
(0.2125) 0.0422 

0.5611*** 
(0.1411) 

-0.1795 
(0.2001) 3.6727 62 

18 0.4094** 
(0.1699) 

-0.1328 
(0.1911) 0.0043 

0.4248*** 
(0.1387) 

-0.1895 
(0.2010) 0.0082 

0.4250** 
(0.1882) 

-0.1329 
(0.2053) 0.0046 

0.4545** 
(0.1977) 

-0.1583 
(0.2081) 0.3877 61 

19 0.5608* 
(0.3280) 

-0.3661 
(0.5936) 0.0039 

0.5968* 
(0.3042) 

-0.4365 
(0.4795) 0.0065 

0.5518 
(0.3368) 

-0.3443 
(0.6154) 0.0039 

0.6420* 
(0.3802) 

-0.4365 
(0.6338) 0.2373 61 

20 0.4498*** 
(0.1379) 

-0.1276 
(0.1885) 0.0079 

0.4526*** 
(0.1390) 

-0.1079 
(0.1785) 0.0107 

0.4526*** 
(0.1637) 

-0.1242 
(0.1991) 0.0064 

0.4967*** 
(0.1674) 

-0.1398 
(0.2031) 0.8019 61 

21 0.5864*** 
(0.1539) 

-0.2938 
(0.2204) 0.0513 

0.7830*** 
(0.1221) 

-0.7374*** 
(0.1932) 0.0345 

0.5476*** 
(0.1622) 

-0.1783 
(0.2098) 0.0372 

0.5226** 
(0.1992) 

-0.2037 
(0.2196) 3.0994 61 

22 0.8750*** 
(0.3268) 

-0.9309* 
(0.5204) 0.0205 

1.0163*** 
(0.2279) 

-1.0698*** 
(0.3441) 0.0281 

0.9109*** 
(0.3125) 

-0.9739* 
(0.4959) 0.0219 

0.7952** 
(0.3811) 

-0.6971 
(0.5757) 0.7346 61 

23 0.6030*** 
(0.1659) 

-0.4400* 
(0.2293) 0.0541 

0.4430*** 
(0.1335) 

-0.1919 
(0.1492) 0.0289 

0.5532*** 
(0.1646) 

-0.3512 
(0.2239) 0.0525 

0.5712*** 
(0.1719) 

-0.1839 
(0.2134) 3.5742 61 

 

Note: 1%, 5% and 10% significance are represented by ***, ** and *, respectively. The values in parentheses correspond to standard deviation. 

 

 

 

 

 


