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Demonstration of Eq (1): Linear Regression of a Heaviside function with the Ordinary Least Square
approach
This appendix aims at demonstrating the equation (1) referenced in the paper. This equation is used
in the pape r as an illustration of how the estimation of the trend of a ti me -series is impa cted by a
jump in a time-series. The jump is translated by a Heaviside function and the trend is estimated with
the Ordinary Least Square method.

The following notations are used:


is the discrete sampling of a Hea viside function wi th

and

such that:
(1)



is the paramete r ve ctor representing time with a constant sampling
period and

. The refore,
(2)



is a matri x partionned as

monotonic (it is the time), therefore



. The parameter ve ctor is stri ctl y

has rank 2 (i.e.

is invertible)

are the estimated linea r regressors wi th the Ordinary Least Squa re (OLS)
approa ch such that

is minimized.

is the estimated inte rcept and

the estimated

trend.

According to the OLS approach :
(3)

After a few manipulations, ( 3 ) boils down to
(4 )

whe re Var is the variance and Cov the cova riance.
Now, if it is applied to the case of a Heaviside function -see ( 1 )- one ma y deduce from ( 4 ):

(5)

(5

may be simplified using ( 1 ):

Moreover, by definition,

(6)

Using ( 2 ), we ha ve:

and

Therefore ( 6 becomes:

This equation may be e xpressed as a continuous function of the time period considering
and

:
(7)

And ( 7 ) is Equation ( 1 ) in the paper. QED.

