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Time series

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

someinformationaboutwhat timesthosenumbersvererecorded
Day - time Bus Travel time P. Mammolae Conca
d 6 Ofsaxond$
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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Bus line P. Mammolol Conca d'Oro

=3

E P e rC O r S O 4;% MOHTESACRO ALTO &,

ﬁa
N A

onvajy,

e

VILLA CHIG

HONALE URBAND DI AGUZZ
RIMESS

&
CA
l‘ff_ PARCOREG
2,
-?‘
A ATAC MONTESACRD

N 713 (Via Tibu

Naturale della
; Marcigliana ~ Tor Lupa
LABARO
Via di pietra.’a,(e

La Cinquina
But{!lt)n;\ [spa2a]
Line area  coleerd
Tomba di
" M
q
“a

Nerone

RIZERVA NATURALE Zona L Ottavia [Spass ]

MUNICIPIO
o) ROMA XV

MUNICIPIO

ROMA XIV MUNICIPIO

ROMA 11

Musei Vaticani @
p MUNICIPIO cifta del
=R ALl TIBURTING ¢y ROMA XIiI g apienza
ONE THBURTINA -, Colle
Eh % MUNICIPIO Prenestino
-, Villa Doria ROMA V
> z Pamphili
= a Torre Ange
55 % simina-Casal
F FIMES SA ATAC PORTONACCIC - & mbroso
[ - o MUNICIPIO o
&,,q 55 -3 ROMA XiI Garbatella
& T = b
’&.; CIMITERO MONUMENTALE AL CAMPO w @ woGicie: Glardinetti
< = La Pisana \ X P
2 -‘Q ROMA VIil Cinecitta
Qe @ = @
8Lt & o, asetta Matte
,5'3'9“ & 2 2 St Mettsl MUNICIPIO. ! = Romanina
< 0, = Pont ROMA XI
& T
- o, . Pisana
) COLLATIND s
o
. T cc’o
circod Chia
Ea
b EX Mostacciano
< Em | Ciampino
VILLA BOROAN B
= VILLA SOROLAN iy Forite:
BRI ESSA ATAG o -3 Centro Giano " Vitinia aurentina
a 2 Fioranello e
i 5 ACILIA

= B TOR VERGATA

UNITVERSITA DEGLI STUDI DI ROMA

Corsodi LogisticaTerritorialeA.A. 20222023



‘Ime series
‘ime Plot

Travel Time (Ponte Mammolo - Conca d'Oro)
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Time series Analysis

A aimed todescribeandunderstand the phenomenon
A preparatory to forecast
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Time series patterns [1/2]
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Trend - Cyble | Sea;sonality 8
A trend existswhenthereis along-term increaseor decreasen the

data

A seasonalpatternoccurswhena time seriesis affectedby seasonal
factorssuchasthe time of the yearor the day of the weekor hour of

day

A cycle occurswhenthe dataexhibit risesandfalls thatarenot of a
fixed period.




Time seriepatterns

[2/2]
It Is Importantto distinguishcyclic patternsandseasonapatterns
Seasonalpatternshavea fixed and known length, while cyclic
patternshavevariable and unknown length.

The averagelength of a cycle is usually longer than that of
seasonalityandthe magnitudeof cyclic variationis usuallymore
variablethanthatof seasonabariation

Many time seriesinclude trend, cyclesand seasonality \When

choosinga forecastingmethod we will first needto identify the
time seriespatternsin the data,andthenchoosea methodthatis
ableto capturethe patterngroperly

TOR VERGATA
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Time series analysis

The analysisis basedon the assumptiorthat a given
time seriescanbedescribedasa combinationof some
components

Y = f

t

(T.S.§)

Y, = datumattimet
T, =trendattimet

S = seasonatomponenattimet
E, = randomcomponenattimet
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Time series analysis
component effects

The componentsanbe interact
amongthemin two way:.

Additive: T, + S + E
Multiplicative: T,* S * E

No tre
Generally, an additive model is more useful
whenthe seasonatomponen(S) doesnot vary e
with thelevel of time serieq(T)) trend
A multiplicative modelis more preferablewhen
the time series has seasonal changes that
increasehetime seriedevel

Multiplicatiy

trend
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Graphics

Thefirst thingto doin anydataanalysisaskis to plot thedata

relationships betweenvariables.

Graphsenablemanyfeatures of the datato be visualizedincluding
patterns, unusual observations, changes over time, and

The features that are seenin plots of the data must then be
Incorporatedasfar aspossible jnto the forecasting methodsto be
used

TOR VERGATA

Justasthetype of data determinesvhatforecastingmethodto use,
It alsodeterminesvhatgraphs areappropriate

Corsodi LogisticaTerritorialeA.A. 20222023




Graphics
Time plot

Fortime seriesdata,the obviousgraphto startwith is atime plot.

Thatis, the observationsare plotted againstthe time of observationwith
consecutivebservationgoinedby straightlines.
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Seasonal plots

A seasonaplot allows the underlyingseasonapatternto be seenmore clearly,
patternchanges

[1/2]
andis especiallyusefulin identifying, for example hoursof the dayin which the

Monday




