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Abstract 

This paper dealt with the estimation of the structural parameters of the aggregate 
consumer behaviour for Argentina following the Euler Equation-GMM approach. The 

rates of returns on assets were approximated by the real interest rate and the rate of 

growth of real exchange rate, since they were the main variables explaining variations 
of “wealth”. The results show that parameter estimates have the expected values and 
the correct signs. The validity of the overidentifying restrictions is tested and the null 
hypothesis of validity of instruments is not rejected. However, parameter constancy Is 
rejected. 
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An estimation of the Deep Parameters describing 
the Consumer Behaviour of Argentina 

1. Introduction 

The study of aggregate consumption, one of the first and most intensively researched topics 
in macro-econometrics, has been renewed since 1978 when two different approaches 
started their development. This year was path-breaking for modelling consumer behaviour. 
Hall’s work (1978) proposed and opened a way for an alternative econometric approach of 
the life cycle-permanent income hypothesis. Beginning with this work, consumption studies 
were focussed on the first order condition for an optimal intertemporal allocation of 
consumption “the Euler equation”. This approach to the consumption function has been 
dominant in empirical applied research in the U.S since then. At the same time, another 
approach has evolved based on the solved out consumption function, concentrating on time- 
series properties of the data, as presented by Davidson, Hendry, Sroa and Yeo (DHSY) 
(1978). Different versions of both approaches have been applied to model consumption until 
today. 

Following the second approach, Ahumada and Garegnani (2003) modelled the 
aggregate consumption function of Argentina between 1980 and 2000 concentrating on 

wealth effects. They found that national disposable income is the only long-run determinant 
of private consumption and a measure of real exchange rate and the deviations from the last 
peak income appear as suitable proxies for adjusting wealth in the short-run. Their results 
also showed that consumers’ behaviour of Argentina cannot be interpreted in terms of 
models with liquidity constraints. Moreover parameter estimates were remarkably constant 
during two decades. 

Given these results, the empirical study of the aggregate consumption is here 
extended to investigate the microfoundation of the consumer decisions following the Euler 
Equation-Generalised Method of Moments (GMM) approach as proposed by Hansen and 
Singleton (1982) (see also Hamilton (1994) and Favero (2001)). The estimation is focussed 
on the deep parameters describing tastes of consumers in a model assuming intertemporal 
optimisation and rational expectations. The parameters of such a model should be supposed 
invariant to policy regimes. Thus, the stability of these structural parameters is a main issue 
to address. Furthermore, since the attention is on the first order condition, it is an interesting 
alternative approach to model Argentine consumption sorting out the difficulty to explicitly 
include wealth (given the lack of suitable data for this variable). Therefore, this paper is 
aimed at estimating the structural parameters of an aggregate consumption model for 

Argentina during the last two decades, following the Euler Equation-GMM approach. 

Next section presents a review of the literature on consumption models relating both 
approaches. Section 3 presents the econometric results of applying the Euler Equation-GMM 
approach. Section 4 concludes.



2. À review of the literature 

As Muellbauer and Lattimore (1995) indicate “1978 was a milestone for research on 

the aggregate consumption function”. Two papers published this year proved to be “key 
pointers” of the following research: Davidson, Hendry, Srba and Yeo (1978) (DHSY) and Hall 
(1978), both based on the well-known theories of “permanent income” and “life cycle” 

(Duesenberry (1949), Brown (1952), Friedman (1957) and Ando and Modigliani (1963)). 

DHSY formulated an “error correction” model for the dynamic response of real 
consumers’ expenditure on non-durables to real personal disposable income. Their model is 
a reparameterisation of an autoregressive-distributed lag model of the (log) level of the 
variables as suggested by the life cycle — permanent income hypothesis (LC-PIH). 

Hall (1978), instead, proposed an alternative econometric approach to the study of 
the life cycle-permanent income hypothesis Modelling an intertemporal consumption 
decision by a “representative consumer” with “rational expectations”, he showed the 
stochastic implication of the LC-PIH: no variable apart from the same consumption lagged 
one period should be of any value in predicting current consumption. To evaluate this 
hypothesis (for the US) some equations were estimated including as regressors, apart from 
lagged values of consumption, real per capita disposable income, whose coefficients on 
lagged terms were found to be insignificant. The changes in stock prices lagged by a single 
quarter (that could be considered as proxies of wealth), were found to have only a modest 
value in predicting the changes in consumption. With these results Hall concluded that the 
evidence’ supports a modified version of the LC-PIH in which the consumption follows an 
approximate random walk as derived from the Euler equations (first order conditions of the 
consumers’ maximisation problem) in the simplest model. 

Davidson and Hendry (1981) questioned the validity of Hall’s model for the United 
Kingdom data given that DHSY had found a model which encompassed a random walk 
formulation of consumers’ expenditure. Based on Monte Carlo experiments, they also 
demonstrated that if an “Error Correction model’ were the “true data generating process”, the 

random walk model would also be a good description of the data. 

Empirical modelling of Hall’s hypothesis was further developed based on the 
estimation of a dynamic rational expectation model by using the Generalised Method of 
Moments (GMM). Hall (1978) had obtained his conclusions estimating directly, from 

aggregate data, the first order condition being consumers as well informed as the 
econometricians studying their behaviour. If expectations were formed rationally, the errors in 
forecasting would be uncorrelated with the information people had available at the moment of 
the forecast. When econometricians could observe the subset of information people used, 
the rational expectations approach suggests the orthogonality conditions to be used for 

GMM. An application of this approach to the consumption function using GMM was 
presented by Hansen and Singleton (1982). They considered a model for real consumption 

expenditure of the aggregate United States (divided by population) as a measure of the level 
of spending on consumption goods by a particular stockholder and used lagged consumption 
growth rates and lagged rates of return as instruments (elements of the subset of the 

stockholder’s information set that the econometrician was also able to observe), which are 
assumed to be uncorrelated with the errors (the set of orthogonality conditions) to estimate 
the unknown parameters of the consumption function. 

Using an alternative way of expressing the link between DHSY and credit constraints, 
Muellbauer and Bover (1986) solved an intertemporal optimisation problem subject to the 
credit constraint in Lagrangian form. The shadow price of the credit constraint at time t-1 
resulted to be dependent on E.;y, -C4 = EyAy+y-C; like the terms in DHSY form. Using 

quarterly U.S. data on consumption of non-durables and services for 1954-1981 they found



significant support for the DHSY form of the consumption function and the rejection of Hall 
(1978) and Hansen and Singleton (1982) models. They also found that the DHSY 

consumption function could be interpreted as an approximation to the Euler equation 
incorporating the effects of liquidity constraints and aggregation. They noted that Hansen and 

Singleton’s procedure of modelling the Euler Equation, 

Elo( +r)c "= co P(1 “Ly ) (1) 

- where w =14/c," with w be the marginal increase in expected life-time utility from relaxing 
the credit constraint in period *t” by one unit - by the non-linear instrumental variables 
following the expression, 

O6(1 +11) (Cr/Cr-1) Poe, (2) 

is mis-specified if some consumers face liquidity constraints. They found that the 

specification of the utility function is insufficient to eliminate the variables not directly 
observable and need to be modified. 

More recent literature on consumption considered the liquidity constraints as the most 
popular explanation of why Hall's consumption model failed (Muellbauer and Lattimore 
(1995)). Muellbauer and Lattimore (1995) considered that credit constraints could offer an 

explanation for the excess sensitivity of consumption to predictable income changes. While 
the Hall-type stochastic Euler equation of consumption (consumption depending on the 
previous lagged consumption) holds for the credit unconstrained consumers (1-1), credit 

constrained ones (zz) consume their current income, 

AC; = (1 TAC" + TAC; =(1 TE; +TAy; © (3) 

where the change in income for credit constrained would be proxied by the change in 
average non-property income. Thus taking expectations E.,Ac; = 7E;.,Ay, which is not zero 
and could provide an explanation of the excess sensitivity of changes in consumption to 
anticipated income changes. Muellbauer and Lattimore (1995) also indicated that credit 

constraints could offer a “potential explanation of an error correction form of the consumption 
function”. 

Zeldes (1989) imposed a “liquidity constraint” on the Euler equation, suggesting that 
consumers are unable to borrow as mach as they would like. Zeldes (1989) tested the PIH 
against the alternative hypothesis that consumers optimise subject to borrowing constraints, 
splitting panel data into two groups according to the ratios of financial assets to income. The 
group with low assets was most likely to be liquidity constrained. Estimating Euler equations 
for the two groups he found that “the results are generally, but not completely, supportive of 
the view that liquidity constraints have important influences on consumption”. The empirical 
test of LC-PIH against the existence of liquidity constraints was also considered by DeJuan 
and Seater (1999). They applied the following Euler equation for estimation, 

In(Ci, t41/Cit) = Bo + Byr ¡14 + Ba In(F; 1,4/Fi) + Ba R¡+ Ba In(Y; 1,4/Yi) + € 1 111 (4) 

where C is consumption, Y is real disposable income, R represents those household 
characteristics that affect the household's rate of time preference, r is the real after-tax 
interest rate and F denotes family size. Their principal finding of this work is that consumption 
behaviour is consistent with permanent income life-cycle hypothesis. Their results did not 

support the liquidity constraints hypothesis either.



These theories are still under discussion. Carroll (2001) argued that the optimal 
behaviour of impatient consumers with labour income uncertainty is “much better described 
by Friedman’s original statement of the permanent income hypothesis than by the later 
explicit maximising versions”. Fernandez-Corugedo, Price and Blake (2003) concluded that 

they “could welcome the return of the UK consumption error correction mechanism (ECM), in 
the context of a complete vector error correction mechanism (VECM) analysis of the system 
explaining the relationship between consumption and permanent income”. 

3. Econometric results: The Euler Equation-GMM approach 

Hansen and Singleton (1982) implemented an alternative econometric estimation strategy 
that allows the estimation and identification of the unknown parameters of consumer 
preferences. They considered a model for aggregate real consumption expenditure of United 
States (divided by population) as a measure of the level of spending on consumption goods 
by a particular stockholder and used lagged consumption growth rates and lagged rates of 
return as instruments (elements of the subset of the stockholder’s information set that the 

econometrician was also able to observe), which are assumed to be uncorrelated with the 

errors (the set of orthogonality conditions) to estimate the unknown parameters of the 

consumption function. The intertemporal optimisation-rational expectations paradigm 
requires an alternative econometric approach to estimate deep parameters of interest, the 
Generalised Method of Moments (GMM). 

As the previous review of the literature suggested, the GMM estimation of the Euler 

Equation would not be appropriate when liquidity constraints were introduced in the 
intertemporal optimisation problem. Furthermore, there is the empirical question of applying 
the behaviour of an individual to aggregate data (see also Favero (2001)). Ahumada and 

Garegnani (2003) provides some evidence that these questions are not critical in the 
Argentine case. Firstly, their results showed that consumers’ behaviour could not be 
interpreted in terms of models of liquidity constraints (as suggested by Muellbauer and Bover 

(1986) and DeJuan and Seater(1999)). Secondly, results did not change using aggregate or 

per capita variables and controlling by population, so aggregate data could describe the 

(mean) representative consumer behaviour as well. In the next estimation, and following 
Hansen and Singleton (1982), consumption is defined in per capita terms. 

Equation 1 presents the estimation of the Euler Equation". It is assumed that 
consumers maximise expected utility where the utility function is of the constant relative risk 

aversion form, E (B(l+r)c,, 'J=c " where B is an impatience parameter, r represents the 

returns on assets, c, is the private consumer's expenditure per capita and y is the risk 
aversion parameter. The instruments used in the estimation are lagged values of the 

variables dated t-1. In the Argentine case r is approximated by the real interest rate and the 
rate of growth of real exchange rate, as one of the main variable explaining variation of 

“wealth” *. 

  

  

  

Equation 1 

Estimation Method: Generalized Method of Moments 

Coefficient Std. Error t-Statistic Prob. 

BETA(1) 0.993591 0.002196 452.4827 0.0000 

BETA(2) 0.490325 0.093193 5.261377 0.0000 

Sample: 1980:4 2000:4 
J-statistic: 0.118394 Observations: 81 
  

Equation: BETA(1)*(RATCONSPRIV‘(-BETA(2)))*Xi-1 i =2 and 3 
Instruments: RATCONSPRIV(-1) X2(-1) X3(-1) C 
 



Where BETA(1) represents the impatience parameter, BETA(2) the risk aversion 

parameter, RATCONSPRIV the ratio c,/c;.,, X2 and X3 represents one plus the return, the 

real interest rate and the rate of growth of real exchange rate respectively. 

As expected BETA(1) is between 0 and 1, greater values of this parameter mean that 
the stockholder places a greater weigh on future evenis. BETA(2), the risk aversion 
parameter, is positive representing concave preferences. 

It is important to note that when the number of orthogonality conditions exceeds the 

number of parameters to be estimated, the model is overidentified, since more orthogonality 

conditions were used than are needed to estimate the parameters. In this case Hansen 
(1982) suggested a test of whether all of the sample moments are close to zero as would be 
expected if the corresponding population moments were truly zero. The validity of this 
overidentifying restrictions can be test using the J-statistic reported in Equation 1 to compute 

the following statistic, T.J —statistic ~ XxX (p-q) where p represents the number of 

orthogonality conditions (p=8) and q represents the number of parameter to be estimated 
(q=2). Given the observed value of the statistic 0.118394 the product 0.118394*81 is 9.59, 

less than the critic value fora x (6) with 5% of significance that is 12.6, this means that the 

null hypothesis of validity of instruments Is not rejected at 5% significance level. 

As Favero (2001) remarked “in general the parameters estimated on aggregate time— 

series data implementing GMM on Euler Equations derived by different intertemporal 
optimisation problems are unstable over time” and he added that “such instability is clearly 
incompatible with their nature as parameter describing taste and technology suggested by 

theoretical models”. Taking into account these comments the parameters constancy of the 
model of Equation 1 was evaluated and rejected by their recursive estimation. Only the 
recursive graphic of risk aversion parameter (BETA(2)) is shown given its higher variability. It 

could be verified that recursive estimates of this coefficient are not inside the previous 1.96 
times standard errors intervals. 

Recursive graphic 
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In order to continue analysing the structural stability of the model another test is used 
(see Hamilton (1994)) to evaluate the hypothesis that (q x 1) parameter vector 6 that 

characterizes the first Tp observations in the sample is equal to the value that characterizes 
the last T-T, observations, where To is a known change point. Andrews and Fair (1988) 

suggested using the Wald test, 

A, =T (0 171,8 27-1, ) (TT Vi + (1d) Var 1 O 17,-B21-1,) 

Thenx,. % *(q) under the null hypothesisthat 9, =0, 

to test the null hypothesis 6; = 02. In this test 7 is the fraction of observations 

contained in the first subsample T/T, O ;,7o is the parameter vector of the first To observations 

and @ 2770 is the parameter vector for the last T-T) observations, y,, is the coefficient 

covariance matrix of the first To observations and y»,-,, is the coefficient covariance matrix of 

the last T-T,) observations. 

The implementation of the test was made using as the changing point the beginning 
of the Convertibility Plan, that is the sample was separated in the first } observations 
(1980:1 to 1991:1), and the second T-T, observations (1991:2 to 2000:4). The results of the 

two estimations of the Equation 1 are presented in Equation 2 and 3. 

  

  

  

Equation 2 

Estimation Method: Generalized Method of Moments 

Coefficient Std. Error t-Statistic Prob. 

BETA(1) 0.984694 0.003316 296.9336 0.0000 
BETA(2) 0.512931 0.109857 4.669066 0.0000 

Sample: 1980:4 1991:1 
J-statistic: 0.142775 Observations: 42 
  

Equation: BETA(1)*(RATCONSPRIV‘(-BETA(2)))*Xi-1 i =2 and 3 
Instruments: RATCONSPRIV(-1) X2(-1) X3(-1) C 

  

  

  

Equation 3 

Estimation Method: Generalized Method of Moments 

Coefficient Std. Error t-Statistic Prob. 

BETA(1) 0.999733 0.001076 928.9700 0.0000 

BETA(2) -0.000269 0.060869 -0.004426 0.9965 

Sample: 1991 :2 2000:4 

J-statistic: 0.156162 Observations: 39 
  

Equation: BETA(1)*(RATCONSPRIV‘(-BETA(2)))*Xi-1 i =2 and 3 
Instruments: RATCONSPRIV(-1) X2(-1) X3(-1) C 

These results give a Ar = 1275.5 which is greater than the critic value at 5% level of 

significance of a 122) (5.99), which means that the null hypothesis is rejected confirming the 
parameters instability previously found.



Following this approach, the deep parameters of the aggregate consumption function 
are not constant over time, which is incompatible with a consumption model for Argentina 
over the last two decades. 

4. Conclusions 

This paper dealt with the estimation of the structural parameters of the aggregate 

consumer behaviour for Argentina (1980-2000) following the Euler Equation-Generalised 
Method of Moments (GMM) approach. The model assumes that consumers maximise 
expected utility where the utility function is of the constant relative risk aversion form. It 

involve two deep parameters to estimate: one measuring impatience and the other, the risk 
aversion of the consumers. In the Argentine case the rates of returns on assets were 
approximated by the real interest rate and the rate of growth of real exchange rate, since 
they were as the main variables explaining variations of “wealth”. The results show that 
parameters have the expected values and the correct signs, being similar to those found in 
other empirical applications. The validity of the overidentifying restrictions is tested and the 
null hypothesis of validity of instruments (one-lagged values of all variables of the model) is 
not rejected. However, parameter constancy was evaluated and rejected by their recursive 
estimation and Andrews and Fair (1988) Wald test. 

Therefore, the Euler Equation-GMM approach to the consumption modelling presents 
for Argentina the empirical problem pointed out by Favero (2001). The estimates of the deep 
parameters (in particular, the estimate of the risk aversion) are unstable over time. This 
finding shades the microfoundation of the aggregate consumer behaviour for Argentina 

during 1980-2000 based on a model which assume intertemporal optimisation and rational 
expectations of a representative agent.



Appendix 1: Data definitions and sources 

Private Consumption: Sum of the expenditure in goods and services of private residents and non-profit 
institutions (thousands of pesos at 1986 prices)”. Statistical Appendix of Economic Ministry and ECLAC Bs.As. 
Real exchange rate: Ratio ot wholesale to consumer prices. INDEC. 
Interest rate: Deposit rate. International Financial Statistics-International Monetary Fund. 
Inflation: (p:—p++) being p:the log of general level of consumers” prices. INDEC. 
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“This implication is tested with time-series data for the post-war United States (1948-1977). 
" Estimation of the Euler Equation is made using the appropriate routine in E-Views (Favero (2001)). 
“The use of the real interest rate and the rate of growth of real exchange rate as returns was based on the results obtained in 
Ahumada and Garegnani (2003). Although the real interest rate was not found significant in Equation 1 of that work, it is 
included as it is considered the conventional measure of returns in a standard optimisation problem for the representative 
consumer. The rate of growth of real exchange rate was incorporated as it resulted significant as a measure of “wealth 
perception” in the short run. The inflation was not incorporated, as it was found insignificant as regressor and no additional 
effect was detected when it was used to adjust the measure of disposable income. 
'* In the old national accounts the private consumption is taken as a proportion of total consumption. 
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