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Abstract The purpose of this paper is to test through an empirical analysis the Rational Expectations-Permanent
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1. Introduction
Since people care about future, macroeconomic theory
cannot be discussed without reference to expectations
formation. Expectations formation is a central issue in
macroeconomics. In the past, the adoption of various ad
hoc assumptions about the process of expectation formation
has allowed the development of simple macroeconomic
model whose dynamic properties might be analyzed [1].
In the last 50 years, much of the research and debate in
macroeconomics has been dominated by one particular
hypothesis. It is a hypothesis about the way in which
people form their expectations of economic variables. The
theory is called the Rational Expectations Hypothesis. It
has made a major impact on macroeconometrics and
changed the way in which expectations are dealt with and
has stressed that a requirement for a successful
macroeconomic policy is that it does not rely in
consistently being unpredicted.
The economic analysis of the determinants of consumption
is among the most fundamental relationships in economics.
Under this framework, several hypotheses have appeared.
The most important of these hypotheses are: the Absolute
Income Hypothesis introduced by the pioneer in this field:
J, M. Keynes (1936), the Relative Income Hypothesis by:
Duesenberry (1949), the Life Cycle Hypothesis by: Ando
and Modigliani (1963), and the Permanent Income
Hypothesis by Milton Friedman (1957) [2].
After the appearance of Rational Expectations Hypothesis,
some theories examining consumption and its determinants

knew several important developments, resulted after the
inclusion of unexpected variable (rational) in models of
those theories. Hall, R.E.(1978) was the leader in this field,
by confirming that the process which determine consumption
is linked intrinsically with the process which determines
the income through expectations about future income, and
as results the appearance of the Rational Expectations-Life
Cycle hypothesis, and the, Rational Expectations-Permanent
Income Hypothesis.
This paper aims to test the Rational Expectations-Permanent
Income Hypothesis, under the general approach developed
by Abel and Mishkin (1983). Before this approach there
were two approaches. The first, developed by Hall (1978)
[3] and Flavin (1981), called ‘the forward looking
approach’. The second set forth by Davidson and Hendry
(1982) [4], called ‘the backward looking approach’ based
on error correction mechanism.
This study use annual data from 1985 to 2015. The
crucial question is about the way that Algerian households
form their expectations about their future income.
The importance of this study is to enrich the empirical
side of the rational expectations hypothesis, by the use of
econometric techniques to decipher the encrypted codes
that are shown by this hypothesis in the process of
forming expectations.

2. Literature Review
Abel and Mishkin (1983) [5] has developed a general
approach by which to integrate all of the expected
variables and random shock, because of their extreme
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importance on the formation of expectations within the
Rational Expectations-Permanent Income H hypothesis, as
follows:
Assuming that the dependent variable (households’
consumption) responds to the following model:

(
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where:
𝑐𝑐𝑡𝑡 : describes the explained endogenous variable (current
period’s consumption);
𝑦𝑦𝑡𝑡 : represents the relevant exogenous variable (current
period’s disposable income);
𝑦𝑦𝑡𝑡𝑒𝑒 : the expectation of 𝑦𝑦𝑡𝑡 .
𝑒𝑒𝑡𝑡 : error term which is normally distributed 𝑒𝑒𝑡𝑡 ~𝑁𝑁(0, 𝜎𝜎𝑒𝑒2 ).
Thus, the equation (1) represents the reduced form
suggests that 𝑐𝑐𝑡𝑡 is linked to: its previous period’s value,
the current period’s disposable income value, and the error
of expectations of Income(𝑦𝑦𝑡𝑡 − 𝑦𝑦𝑡𝑡𝑒𝑒 ).
But regarding to this equation, we note that it cannot be
estimated, because it contains unobservable variables, and
to overcome this problem, it is required to determine the
mechanism that enables individuals to form their
expectations about these unobservable variables.
Abel and Mishkin suggested that the expectations of
individuals are rational, and the variable 𝑦𝑦𝑡𝑡 is generated as
follow:
(2)

=
yt Zt −1Γ + ut

where:
𝑍𝑍𝑡𝑡−1 : describes the explanatory variables vector, which is
supposed to be known by individuals;
Γ : parameters vector;
𝑢𝑢𝑡𝑡 : error term (normally distributed and orthogonal on 𝑍𝑍𝑡𝑡−1 ).
The optimal expectation of 𝑦𝑦𝑡𝑡 will be given by the
mathematical anticipation * of equation (2) as follows:

=
yte E=
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t −1 yt

(3)

because 𝐸𝐸𝑡𝑡−1 𝑢𝑢𝑡𝑡 = 𝐸𝐸𝑡𝑡 𝑢𝑢𝑡𝑡 = 0.
Thus, and through substitution of (3) in (1) we find the
observable reduced form:
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The RE-PIH under the general approach’s assumptions,
suggests that the vector Γ that appears in the equation (4)
is the same one that came out of the equation (1).
However, in practice, it is better to use a generalized
formula instead the reduced form which was accessed in
the equation (4), as follows:

(
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Where: Γ ∗ is not necessarily equal to Γ .
*

by assuming the availability of information at time t-1.

)

(5)

34

The joint estimation of the equations (2) and (5), will be
the point in which through it we test the rational
expectations-permanent income hypothesis in accordance
with the general approach proposed by Abel and Mishkin
(1983), and that’s through the three following tests (note
that the L0 express the logarithmic Maximum Likelihood
obtained after this estimation):
• The first test step is interested in evaluating the
rational expectations hypothesis, through the
estimation of both (2) and (4), with taking into
account the assumption that (Γ ∗ = Γ), then compare
the ML obtained L1 with L0 through the Likelihood
ratio test, where 2(𝐿𝐿1 − 𝐿𝐿0 ) is following Chisquares distribution 𝜒𝜒𝑘𝑘2 , with k: the number of
restrictions.
• In the second step, we assume that the Rational
Expectations Hypothesis (Γ ∗ = Γ) has not been
rejected, and thus, it will be possible to test the
significe effects of the expected variables on the
variable 𝑐𝑐𝑡𝑡 (neutrality hypothesis). The test is
through comparing the L2 that is obtained from the
equation (4) with L1.
• Finally, we investigate the impact of unexpected
shocks in a similar method with imposing that:
𝛽𝛽𝑖𝑖 = 0, 𝑖𝑖 = 1, … , 𝑛𝑛(𝐿𝐿3 vs𝐿𝐿1 )

3. Methodology

Under the framework of the General approach and our
study, equations (2) and (5) had been modified as follows:

=
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where:
xt−1 : describes explanatory variables matrix, other than
disposable income (wealth, for example);
τ: is the coefficients vector associated to the matrix xt−1 ;
𝐷𝐷: represents the lag operator.
Equation (7) generalizes formulations of both Bilson
(1980) [6] and Flavin (1981) [7], The 𝐷𝐷𝐷𝐷𝑡𝑡−𝑖𝑖 has been
divided into expected variables 𝐷𝐷𝐷𝐷𝑡𝑡−1−𝑖𝑖 Γ ∗ and unexpected
variables (𝐷𝐷𝐷𝐷𝑡𝑡−𝑖𝑖 − 𝐷𝐷𝐷𝐷𝑡𝑡−1−𝑖𝑖 Γ ∗ ). In addition, the Equations
6 and 7 gives the possibility to know the impact of the
disposable income’s shocks on consumption.
Under this approach, the strong form of the RE-PIH
suggests the following restrictions:
• (Γ ∗ = Γ); expectations are rational,
• (α1 = ⋯ = αp = 0) ; consumption follows a
Random walk,
(0 < β0 < 𝑘𝑘) ; disposable income’s positive chock
will affect consumption, because it will incites a
revision of permanent income, and β0 be confined by that
revision;
• (β1 = ⋯ = βn = 0); any information contained in
previous chocks has been added to the previous
period’s disposable income, and should not affect
the current consumption;
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•

Dyt =
θ0 + θ1Dyt −1 + θ 2 DGDPpct −1 + ut

(τ = 0) ; all previous mentioned variables, other
than disposable income, should not affect the
current consumption.

Dct =
µ + α1Dct −1 + α 2 Dct − 2 + α 3 Dct −3
+α 4 Dct − 4 + β 0uˆt + β1uˆt −1 + β 2uˆt − 2 + β3uˆt −3

4. Data and Test Procedure

+ β 4uˆt − 4 + δ 0 Dyˆt + δ1Dyˆt −1 + δ 2 Dyˆt − 2
+δ1Dyˆt −3 + δ 4 Dyˆt − 4 + τ1DU t −1 + τ 2 DU t − 2

4.1. Data

+τ 3 DU t −3 + τ 4 DU t − 4 + τ 5 DURBt −1 + τ 6 DURBt − 2
where, equation (8) represents the income expectation
model, and equation (9) the consumption model.
For the test of Rational Expectations-Permanent Income
Hypothesis it will be as we have mentioned earlier under
the framework of the general approach.

5. Finding and Discussion
The suggested methodology of the general approach
developed by Abel and Mishkin (1983), require the
specification of disposable income’s expectation equation,
to use it later in the overall consumption’s equation.
Theoretically, all variables relevant to this expectation
should be included in the matrix𝑍𝑍𝑡𝑡−𝑖𝑖 .
Based on Dickey-Fuller test and Likelihood Ratio test,
only previous period’s disposable income variation 𝐷𝐷𝑦𝑦𝑡𝑡−1 ,
and previous period’s GDP variation 𝐷𝐷𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡−1 , was
retained.

4.1. Test Procedure
The model subject of estimation and tests take the form
of the following equation:

Table 1. Dickey Fuller Test results
Consumption :

Ct =
−59661.02 − 0.035967 ct −1 + 0.680078 Dct −1 − 0.460015 Dct − 2 + 0.704218 Dct − 3 − 0.606787 Dct − 4 + 8589.826t + et

( 0.0022 )

( 0.0011)

( 0.0400 )

(0.0033)

( 0.0046 )

( 0.0252 )

Disposable Income :

yt =
−69528.93 − 0.357422 yt −1 + 0.357422 Dyt −1 − 0.206985 Dyt − 2 + 0.496536 Dyt − 3 − 0.291709 Dyt − 4 + 10096.16t + et

( 0.1395 )

( 0.4360 )

( 0.0486 )

( 0.1618 )

( 0.0380 )

( 0.2233 )

( 0.0330 )

(.) : p. value (Student statistic)
Lags= 04
Source: established by the authors using E-views 8.1
Table 2. Joint estimation of the General model
Disposable income’s expectation equation
𝐷𝐷𝐷𝐷𝑡𝑡 = 0.101201 + 0.435018 𝐷𝐷𝑦𝑦𝑡𝑡−1 − 0.481618 𝐷𝐷𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡−1 + 𝑢𝑢𝑡𝑡
Consumption equation

17558.76 + 0.803172 Dct −1 − 0.298841Dct − 2 − 0.380335 Dct − 3 − 0.741790 Dct − 4
Dct =
(0.0014)

( 0.0074 )

( 0.1060 )

( 0.0363 )

( 0.0182 )

+ 512958.2uˆt + −213659.0uˆt −1 − 50203.91uˆt − 2 + 213638.3uˆt − 3 + 145555.5uˆt − 4
(0.0149)

( 0.0285 )

( 0.2679 )

( 0.0141)

( 0.0446 )

− 0.060097 Dyˆ t − 0.09411Dyˆ t −1 + 1.03201Dyˆ t − 2 + 1.03201Dyˆ t − 3 + 0.44385 Dyˆ t − 4
(0.5799)

( 0.3140 )

( 0.6777 )

( 0.0144 )

( 0.0474 )

+ 7949.123 DU t −1 + 7413.992 DU t − 2 − 16423.24 DU t − 3 + 3417.798 DU t − 4
(0.0345)

( 0.0308 )

( 0.0091)

( 0.1232 )

− 0.08029 DURBt −1 + −0.66357 DURBt − 2 + −0.1010 DURBt − 3 + 0.05293 DURBt − 4 + et
(0.0595)

( 0.0730 )

( 0.4856 )

Included observations: 25 after adjusting endpoints
Included parameters: 23
R-squared: 0.999846
Adjusted R-squared: 0.998153
Durbin-Watson stat : 2.132155LM(p_value): 0.85965
Source: established by the authors using E-views 8.1

(9)

+τ 7 DURBt −3 + τ 8 DURBt − 4 + et

The data source is from The National Office of Statistics
of Algeria, and The National Bank of Algeria, the annual
data spans from 1980 to 2015, giving of 36 observations.
The endogenous variable that reflects consumption is
represented by the real final consumption of Algerian
households instead consumption of impermanent goods,
due to the lack of data about it. For the exogenous variable
we will express it with the real disposable income.
regarding the other explanatory variables, and that
contained in the disposable income’s expectational
equation 𝑍𝑍𝑡𝑡−𝑖𝑖 , we will use both: the unemployment rate U,
the gross domestic product GDPpc, and the urbanization
rate URB, because they contribute together in influencing
the Algerian household’s consumption (based on a PCA
(principal components Analysis) study by the authors).

( 0.0414)

(8)

( 0.7928 )
Sum Squared Residuals: 22916177
Log Likelihood: 207.0794
F-statistic : 590.5557 withp.value : 0.001692
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Table 3. restriction tests results of the RE-PIH
General Model
Test of Rational Exp Hyp: Γ = Γ∗
Test of the restrictions:
(i): 𝐷𝐷𝐶𝐶𝑡𝑡−𝑖𝑖 (𝑖𝑖 = 1, … ,4) = 0
(ii): 𝐷𝐷𝑈𝑈𝑡𝑡−𝑖𝑖 (𝑖𝑖 = 1, … ,4) = 0
(iii): 𝐷𝐷𝑈𝑈𝑈𝑈𝑈𝑈𝑡𝑡−𝑖𝑖 (𝑖𝑖 = 1, … ,4) = 0
(iv): 𝛽𝛽1 = 𝛽𝛽2 = 𝛽𝛽3 = 𝛽𝛽4 = 0
(v): 𝛿𝛿1 = 𝛿𝛿2 = 𝛿𝛿3 = 𝛿𝛿4 = 0
(vi): (i)+(iv)+(v)
vii): )(ii)+(iii)
Joint Test of:
(i)+(ii)+(iii)+(iv)+(v)

Log Likeliho-od
207.0794
209.5072

Included paramet-ers
23
24

LR Test, Wald Test
-2.096

Prob
-0.142

204.321
203.458
203.015
202.326
202.015
196.712
701.008

19
19
19
19
18
10
15

7.586
8.921
8.316
12.324
12.481
31.789
13.882

0.219
0.172
0.205
0.083
0.109
0.019
0.343

02

0.049

Source: established by the authors using E-views 8.1.

After specification of the disposable income’s
expectation equation, a Jointestimation process has been
conducted using the method of Limited Information
Maximum Likelihood LIML, as has been pointed out in
Mishkin (1983) [8], and with the assumption that the
variation and co-variation matrix of errors is an orthogonal
matrix (no serial correlation between 𝑒𝑒𝑡𝑡 and 𝑢𝑢𝑡𝑡 ) (This
assumption has been criticized by Pudney (1982)).
Table 2 shows the estimation results of the general
model, where we note that, for example, the β�0 =
17558.76, which represents the effect of the shock of the
change in disposable income, show as the most significant
parameter in the model, in general the results show a
goodness-of-fit of the model.
Table 3 describes results of restriction tests of the REPIH according to Abel and Mishkin (1983) approach,
which we can extract the following results:
• Like many studies that have used the general
approach, the RE-PIH was accepted: Γ = Γ ∗ ;
• Likelihood Ratio Test of restrictions reject the REPIH at α = 0.05 significance level. Also we note
that many of explanatory variables, especially the
rate of urbanization, appeared as not significant in
explaining the household consumption.
• Wald joint test of restrictions shows the rejection of
the RE-PIH.

macroeconometric models, under assumptions of the
general approach developed by Abel and Mishkin (1983),
case of Algerian households during the period (1980-2015).
The restriction tests chows that the expected and
unexpected elements were the main reason for the
rejection of RE-PIH.
This study has found that Algerian households do not
make rational expectations about their future income.
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