
25103 - Data preprocessing
What if y(t) is not stationary ? For example : Trend

, seasonality areTwo source of mon-stationarity

To work with non-3SP we first have needTo estimate possible Treads as seasonalities
.
Them we haveto remove them from The

original signal and work with the remaining SSP.

one possible application could be forecasting using trend removal

Trend removal If y(t) is motamSSp we will rewrite it as linear combination of
kt+m Two part : a Trend (kt + m) and a SSP j(t)

y(t) = (kt +m) +y(t)
The only available information is the datasetunfetti DN = 2y(1) , . . ., y(N)]

- What if I need To comprie j(t+ It)?

Algorithm : To forecasting(t+ /t (

estimate m andh characterizing The Trend + (h
,
mi) This is a critical part

· j(t) = y(t) - (kt + m)

·St+ It) from the formulas
· j(t+ (t) = y(t+ (t) +((t+ 1) + m)

To estimatemn and we noticeThat Ely(t)-(kt+m)] = Ely(t)] = 0
,

so inspired byThis observation
,
we can get

(m,
b) =minCy(t) - ht - m)

>

k
,m

This is aLeast-squares problem Cremember : in ARX identification& [(y(t)-Ty(t1)? .
Now B = [hmJT and Y(t) = It 1]T(

So you obtain the following system
-1

E = [t2 It [+y(t)

i Et N Ey(t)
This work with different shape of theTrends (written in linear term)

y(t) = y(t) + S() mai linear

Seasonality removal

Now consider the oriput process as y(t) = j(t) + s(t) with S(t)

being non linear
.

AssumeThat s(t) = s(t + Th) with keE and T the seasonality !period. Usually T is given ; otherwise we would look at the spectrum of y(t)

↓
T

In order To forecast (t+ 1 It) we first used To estimateCt)
,
then we will remove it

from y(t) andThen we could work with the estimated SSP(t). How To

estimate(t) ? We assume that in the dataset we have M periods , so the predictedCt) is

Vt= 1
,...,

T5(t)= y(t +hT)
m = 1 m = 2 m = M

where we should have MTIN
. The underlying idea

is :

(t)= [y(t+GT) = y[(j(t + hT) + s(t+ hT)mmmusttt t- = [j(t+hT) + [S(t+ hT)

- where we have that

· if M is large : YEj(t +hi) = E[y(t)] = 0

first sample of each period · being s(t) = s(t+ hi) theZ we can write

Yn[s(t+hi) = Yn[s(t)=Ms(t) = S(t)

So we can say that
, if M + +o

,
5(t) + S(t)


