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Abstract

This note consists of the summarizing Ch. 6 of Econometrics.

6 Serial Correlation

6.1 Modeling Serial Correlation: Linear Processes

Definition 6.1 (white noise process). White noise process, {εt} is a zero-
mean covariance-stationary process with no-serial correlation:

E(εt) = 0,E(ε2
t ) = σ2(> 0),E(εtεt−j) = 0 ∀j 6= t (1)

Linear process is very important class which can be create by taking a
mobing average of a white noise process. In this section, We study general
properties of linear processes, using the filter.

Because the current value in linear process can depend on the past values of
the white noise process.
−→ t can include all negative integers.

MA(q)

Definition 6.2 (MA(q)). A process yt is q-th order moving average process,
MA(q), if

yt = µ + θ0εt + θ1εt−1 + · · · + θqεt−q with θ0 = 1. (2)

We can check the fact that

• {yt} is covariance-stationary process.

• {yt} has the mean, µ.

• {yt} has the autocovariance, γj .
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6 SERIAL CORRELATION 2

Here, γj = E[(yt − µ)(yt−j − µ)] is

σ2

q−1∑
k=0

θkθk + j (∀j ≤ q) (3)

0 (∀j > q) (4)

Therefore the whole profile of autocovariances, {γj}, is described by just q+1
parameters, θ1, · · · , θq and σ. And the correlogram {ρj} 1) by q parameters,
θ1, · · · , θq.

MA(q) as a Mean Square Limit

In MA(q), serial correlation dies out after q lags. But only some time series
have this property. We want to model serial correlation that does not have. −→
q → ∞ ! That is, if possible, we consider

lim
n→∞

n∑
j=0

ψjεt−j (5)

where {ψj} is a sequence of real numbers.
And when {ψj} is absolutely summable, we can consider eq.(5).

Definition 6.3 (absolute summable). {ψj} is absolute summable if
∑n

j=0 |ψj |
converges as n → ∞ and we can define

∑∞
j=0 |ψj |.

Eq.(5) represents that
∑n

j=0 ψjεt−j converges to a random variable as n →
∞. We have the following proposition.

Proposition 6.1 (MA(∞) with absolutely summable coefficients). Let {εt} be
white noise and {ψj} be a sequence of real numbers that is absolutely summable.
Then

(a) For each t,

yt = µ +
∞∑

j=0

ψjεt−j (6)

converges in mean square. {yt} is covariance-stationary.

(b) The mean of yt is µ. The autocovariances {γj} are given by

γj = σ2
∞∑

k=0

ψj+kψj (j = 0, 1, 2, · · · ) (7)

1)Correlogram is defined as ρj =
γj

γ0
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(c) The autocovariances are absolutely summable:

∞∑
j=0

|γj | < ∞ (8)

(d) If, in addition, {εt} is i.i.d., the process {yt} is (strictly) stationary and
ergodic.


