
Corsodi LogisticaTerritorialeA.A. 2022-2023

Time Series: 
analysis and decomposition

CORSO DI 

LOGISTICA TERRITORIALE

A.A. 2022ï2023

Prof. Ing. Antonio Comi



Corsodi LogisticaTerritorialeA.A. 2022-2023

The R Project for Statistical Computing

https://www.r-project.org/

2



Corsodi LogisticaTerritorialeA.A. 2022-2023

Bibliography

3

Forecasting: principles and practice
by Rob J Hyndman (Author), George Athanasopoulos(Author)

https://www.otexts.org/book/fpp



Corsodi LogisticaTerritorialeA.A. 2022-2023

Time series

A time seriescan be thoughtof as a list of numbers,along with

someinformationaboutwhat times thosenumberswererecorded.
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Day - time
Bus Travel time P. Mammolo- Conca

dôOro[seconds]

02/02/2015 05:15 1815

02/02/2015 05:45 1574

02/02/2015 06:15 2068

02/02/2015 06:45 2206

02/02/2015 07:15 2690

02/02/2015 07:45 3414

02/02/2015 08:15 3666

02/02/2015 08:45 3334

02/02/2015 09:15 2850

02/02/2015 09:45 2365

02/02/2015 10:15 2105

02/02/2015 10:45 2372

02/02/2015 11:15 2594

02/02/2015 11:45 2410

02/02/2015 12:15 2272

02/02/2015 12:45 2278

02/02/2015 13:15 2284

02/02/2015 13:45 2279
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Linea343: PonteMammoloïConcadôOro

Bus line P. Mammolo ïConca d'Oro

Line area

Percorso
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Time series
Time Plot
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Time series: Analysis

Å aimed to describeand understand the phenomenon

Å preparatory to forecast
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Time series patterns [1/2]

A trend existswhenthereis a long-term increaseor decreasein the

data.

A seasonalpatternoccurswhena time seriesis affectedby seasonal

factorssuchasthe time of theyearor thedayof theweekor hourof

day.

A cycle occurswhenthe dataexhibit risesandfalls that arenot of a

fixed period.
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Time serie patterns
Componenti

Trend Cycle Seasonality
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It is importantto distinguishcyclic patternsandseasonalpatterns.

Seasonalpatternshavea fixed and known length, while cyclic

patternshavevariable and unknown length.

The averagelength of a cycle is usually longer than that of

seasonality,andthemagnitudeof cyclic variationis usuallymore

variablethanthatof seasonalvariation.

Many time seriesinclude trend, cyclesand seasonality. When

choosinga forecastingmethod, we will first needto identify the

time seriespatternsin the data,andthenchoosea methodthat is

ableto capturethepatternsproperly.
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Time serie patterns [2/2]
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Time series analysis

The analysisis basedon the assumptionthat a given

timeseriescanbedescribedasacombinationof some

components:

Yt = datumat time t

Tt = trendat time t

St = seasonalcomponentat time t

Et = randomcomponentat time t
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Time series analysis
component effects

The componentscanbe interact

amongthemin two way:

Additive: Tt + St + Et

Multiplicative: Tt * St * Et

Generally, an additive model is more useful

whentheseasonalcomponent(St) doesnot vary

with thelevel of time series(Tt)

A multiplicativemodelis morepreferablewhen

the time series has seasonal changes that

increasethetime serieslevel
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Graphics

Thefirst thing to do in anydataanalysistaskis to plot thedata.

Graphsenablemanyfeaturesof thedatato bevisualizedincluding

patterns, unusual observations, changes over time, and

relationshipsbetweenvariables.

The features that are seen in plots of the data must then be

incorporated,asfar aspossible,into the forecastingmethodsto be

used.

Justasthe type of data determineswhatforecastingmethodto use,

it alsodetermineswhatgraphs areappropriate.
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Graphics
Time plot

For timeseriesdata,theobviousgraphto startwith is a time plot.

That is, the observationsareplottedagainstthe time of observation,with

consecutiveobservationsjoinedby straightlines.
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Travel time: bus line 343 (Ponte Mammolo ïConca dôOro) ï8 weeks
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Graphics
BusTravel Time (343 Ponte Mammolo- Conca dôOro) - 8 
weeks

Travel time for 30-minute departure intervals from Monday to Friday
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Seasonal plots [1/2]

A seasonalplot allows the underlyingseasonalpatternto be seenmore clearly,

andis especiallyusefulin identifying, for example,hoursof thedayin which the

patternchanges.
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