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Addressing seasonality
TYt Ci B Yt Yt Yt 1

Ordinarydifferencingdoesn't work to remove seasonal
effect For this we need seasonal differencing

Explainwatchsweatsagain P

Notation l Bk Jr lag k differencing

Jr Yt t BK Yt Yt k

This is different from Tk I B k which
represents a iterations of ordinarydifferencing

IDEA seasonal effects St manifest themselves as
St Stem if the seasonal effect has periodM

For instance if we form a lag M difference finitely
many times we can typically remove1mitigate the seasonal
effect

Example Yt St t Et
335353 FmYt l Bm Yt

Cl Bm St Et
ToCst Stm t Et Et m

Tm Et since St is a seasonal
effect with PeriodM

So wehope that after finitely many seasonal differences season
andperhaps finitely many ordinary differences the trend
resultant time series is stationary and hence can be
modeled by an ARMAModel



Mathematically the order of differencing does not matter

Jd Jvp Yt l B d l BK D Yt
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HOWdo we choose M Theperiod M will be thenumber
of logs needed for one cycle
of the seasonal effect on an
ACE Plot

SARIMA seasonalARMA

Yt SARINA P d g t PD Q m

if Xt l Bm D t B d Yt can be modeled by a
stationary ARMAmodel
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where

Z I O z 0222 top2P t pthdegree polynomial
Zm I OIZ n 01222 2 It Ethdegree polynomial
Z Ito 2 t 0222 t t g 29 t 9thdegreepolynomial
Zm It it t zZZ t t o z

Q t th degreepolynomial



IDEA The databetween seasonsforms a time series
and the data within a season forms a time
series These two time series have different ARMA
representations

Example suppose ye3 is recorded 9uartely and so m 4
4142737 ROWSrepresent within season

i
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413 414415 416

columns representbetweenseasontime series
which maybe modeledby ARMAIP Q

P 9 ARMA order ofthe within seasonseries
PQ ARMA order ofthebetween seasonseries

Order selection
step 1 Choose d m D such that Xt l Bm D l B d It

is stationary

Step 2 Examine ACFIPACEPlots of Xt tochoose PetDQ
D Pig are chosen such that PCD PC Pcm 1
and NII 9127 d m l are compatible with
ARMACp g
DI Q are chosen such that µ km and 41km
for K E Kt are compatible with ARMACPQ

Thisprocedure can provide a goodstartingPoint but optimal
ordersshould be selected via likelihood ratio tests and comparisons
Of goodnets of fit metrics



BOX Jenkins methodology
1 Check for non constantvariance and apply a transformation
if necessary

2 Check for seasonalityandtrendand difference at
necessaryto make stationary

3 Identify Pi9 D Q from ACF andPACEplots of the
potentially differenceddata Hence Choose yourmodel

4 Fit the Proposed model and iterate to an optimal one
5 Check residuals to verifymodelassumptions Make
adjustments as necessary

6 Forecast into the future
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