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Components of atime series

Mathematical Representations

| A time series |
I

I
| pattern component | |rand0m (error) component

trend pattern

seasonal pattern
cyclic pattern

Una serie temporal Y(t), puede admitir una
descomposicion del tipo:

e Aditiva Y=T+ S+ C+ |

e Multiplicativa: Y= T* S* C*|

+ Esguemamixto Y(t) =T(t)*C(t)* E(t)+I(t)
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Ejemplo. Serie aditiva

Ejemplo 2. Serie multiplicativa
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Ejemplo 2.

Serie multiplicativa

Ejemplo 2. Serie multiplicativa
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Vigeros que ent

ran en Espafia (1958-2000)

Vigeros que entran en Espafia (1958-2000)

Insituto de Fsturdics Turisticos

1

Miles de viajeros que entran en Espafia. Fuente de informacion:
Instituto de Estudios Turisticos




Viajeros que entran en Espafia (1958-2000) Viajeros que entran en Espafia (1991-2000)

Miles de viajeros que entran en Espana. Fuente de informacion.
Instituto de Estudios Turisticos

e Expana.
2000 Instituto de Estudios Turisticos
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Vigeros que entran en Espafia: Total anual 1991-2000)
12000
10000 { A
Year TOTAL Visitors TOTAL Visitors
1991 53495,0 4
1992 55330,7 80000 &
1993 572634 J \ ’
1994 614284 10009
1995 57594,6 o0
1996 606545 ;1000
1997 64962,9 VS ¥
e - S WW N W WY
: 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
2000 73961,9 200 v
—Viajeros
“~— Promedio mévil centrado
Linea de tendencia
1991 1992 1933 1994 1995 1996 1997 1998 1999 2000
15 16

Vigeros que entran en Espafia (1991-2000) Tablaresolucion

Miles de viajeros que entran en Espafia. Fuente de informacién: Instituto de Estudios Turisticos
afornaciin Meses | Viajeros | Media Dwerenc\ Promedi| Indice |Regre| Linea de |Desvial Desvia
s ciones | ciones

s nsgen et o
tutodeEstuiosTuris

movil 12 omévil . i
resp Pro ciclico-| ciclica
Afios meses | m.movil_centrado_estacional _sor irrequl s
1991 _enero-91 _ 2374,9
1991 Feb 22002
1991 |Mar 31189
1991 | Abr 33640
1991 May 39954
1991 Jun 4596 2.458 139
1991 Jul 81213 4482 3640 4.470 _ 181,7% 1 4.348 102,8%
1991 Ago 98415 4509 5332 4.495 _ 218,9% 2 4.365 103,0% 102,8%
1991 Set 55026 4488 1105 4499  124,3% 3 4.382/102,7% 102,8%
1991 Oct 29011 4551 604520 __ARA% 4 4.39R 102 A% 102 9%
1991 Nov. 27735 4575 -1802. 4563 60.8%. 5 4,415 103.4% 103.1%.
1991 Dic. 35249 4574 -1049 4574 77.1%. 6 4,431 103.2% 103.1%.
1992 _enern-92|__ 2 A5R6 457010124572 SR 7 4448102 R% 102 8%
1992 Feh 25294 4 580 -2050 4575 55 3% 8 4 465 102 5% 102 %
1992 Mar. 2.868.1 4615 -1747 4597 62.4%. 9 4,481 102 6% 102.6%.
1992 Abr 41185 4,624 =506 4.620 89.2%. 10! 4,498 102.7% 102.5%.
1992 May 42839 4612 328/ 4618 92,8% 11 4,514/ 102,3% 102,3%
1992 Jun 4.584,0 4611 -27 4.611 99,4% 12 4.531 101,8% 101,9%
1992 Jul 80774 4625 3453 4.618  174,9% 13 4548 101,5% 101,6%
1992 Ago 9.956,1 4.635 5322 4.630 _ 2151% 14 4.564) 101,4% 101,4%
1992 Set 6014,1 4639 1375 4637 129,7% 15 4,581 101,2% 101,2%
1992 Oct 41038 4654 550 4647 88,3% 16 4.597) 101,1% 101,0%
17 1992 Nov 26202 4651  -2031  4.653 _ 56,3% 17 4.614/100,8% 10Q,8%

1992 Dic 35165 4667 -1150 4.659  755% 18 4.631] 100,6% 100,6%



Desv.St y Medias anuales

Determinacion del tipo de esquema:
Desv.St versus Medias

Miles de viajeros gue entran en Espafia. Fuente de 6n: Instituto de Estudios Turisticos
Afios

Meses 1991 1992 1993 1994 1995 1996 1997 1998 1999/ 2000
01 23749 26586 28237 30023 29537 29347 31879 35927 35957 3.6503
02 22002 25294 26488 29197 29870 30165 33427 3.6649 37287 39185
03 31189 28681 29194 35232 35812 4.0948 45108 4.364,7 46133 47098
04 33640 41185 4.3038 4.2229 49569 4.8943 48816 56033 56274 6.590,1
05 39954 42839 4.2462 50408 45420 49139 56868 6.2698 6.569,8 6.024.4
06 45966 45840 47680 50636 52005 55226 56467 61846 62706 6.699.3
07 81213 80774 R1595 Q0R10 _7756Q 76781 R3303 ARIR3 _A50NQ Q4524
08 Q8415 00561 101634 10400A 84512 02594 98265 107786 103995 103812
09 55926 60141 61764 65063 57342 58857 63396 68728 69069 75737
10 39911 41038 44508 47795 46937 51098 5396 61179 67713 62218
11 27735 26202 29775 31260 32153 36275 37993 41673 45839 4.2268
12 35249 35165 36260 3.7825 35220 37171 4.0140 43171 45395 45135
53.499_55.331] 57.26: 57.599__60.655] _64.96: 73.107]_73.962
44579 46109 47719 51190 47995 50545 54136 58972 6.092,3 6.1635
StDev= 22412 22269 22245 23078 17209/ 18009 19121 20794 20507 20621

Determinaci6n del tipo de esquema

Meses MEDIA St.Dev Desv.Stversus Medias
o1 44578 22412 2500
92| 46108 22269 2400 =
93| 47718 22245 . 22001 = —
94 51190 23078 &Saof——————w,r |
95 47995 17209 @ 190
96/ 50545  1800,9 1700 Lo
97 54136 1912,1 1800
98 5897,2 2079,4 4000 4500 5000 5500 6000 6500
99/ 60923  2050,7 Vedia

2000 6163,5 2062,1

Determinacion dd tipo de esquema:
Comparacién con € afio anterior

Removing Time Trends: Detrending

diferencias tasa.var
Y Y-lag12 Yllag12

n= 120 108 108,0
Min= 2200 -1949 8126
Max= 10779 963 12243
Media= 5238,05 189,51 1,045
StDev= 2154 409 ,0709
Coef.Var= 04113 2,1591 .0679
menor

-+ variabilidad

Esquema
Multinlicatzilv

Often, the trend component of atime series
dominates, but the interesting part of the
seriesis another component.
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Detrending

Determinacion de latendencia

» Step 1: Estimate the Secular Trend using
regression model

 Step 2: Subtract the estimated secular trend
from the original series.
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Miles de viaierns aue entran en Fsnaia
Fuente de informacion: Instituto de Estudios Turisticos.
Meses | Viajeros | Promedio = Regresor = Lineade
movi

nuad tendencia
1991 enero-91 _ 23749
1901 Feb 22002
1991 Mar 31189
1991 Abr 33640
1901 May. 39954
1991 oun 45066
1991 0ul 81213 44607 10 4384
1991 ago 98415 | 44953 20| 43650
1991 Set 55026 44985 30/ 43816
1991 Oct 30011 45195 40| 43082
1991 Nov 27735 | 45630 50 44148
1991 bic 35249 45745 60| aa31a
1992 enero-op 26586 45721 70| 44480
1992 Feb 25294 45751 80| aaeap
1992 Miar 28681 45974 90| 4812
1992 Abr 41185 46107 100 44978
1992 May. 42839 46180 1,0 45144
1992 hun 45840 46112 120 45310
1992 Jul 80774 4617.8 130 45476
1992 ago 9956,1 | 46296 140 45642
1992 Set 6014,1 | 46367 150 45808
1992 et 41038 46466 160 45974
1992 Nov 26202 | a652,7 17,0 46140
1992 pic. 35165 46588 180 46306



Seasona Component

Seasond Variation

 Found in High Frequency data (Quarterly,
monthly)

 Caused by natural or budget calendars

— Retail Sales higher during holidays

— Travel more frequent in summer

— Weather
» Want to quantify or removein forecasting
» How predictable is this component?
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Patterns of change in atime serieswithin a
year. These patterns tend to repeat
themselves each year.

Almost al businesses tend to have recurring
seasonal patterns.
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Compute a moving average

Método delaMediaMovil:

TheMoving-Average Method : Moving-average method smooths out
fluctuations

The moving-aver age method is not only useful in smoothing out atime
series; it is the basic method used in measuring the seasonal fluctuation,
described.

In contrast to the least squares method, which expresses the trend in terms
of amathematical equation (Y= a+ bt), the moving-average method
merely smooths out the fluctuations in the data. This is accomplished
by ‘‘moving’’ the arithmetic mean values through the time series.

To apply the moving-average method to atime series, the data should
follow afairly linear trend and have a definite rhythmic pattern of
fluctuations. If the duration of the cyclesis constant, and if the
amplitudes of the cycles are equal, the cyclical and irregular
fluctuations can be removed entirely using the moving-average method.
Theresult is nearly astraight line.

Thefirst step in computing the twelve-months moving averageisto
determine the twelve-months moving totals and determine the
arithmetic mean visitors per year.
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Se basa en el suavizado de la serie mediante medias moviles
sucesivas de orden“p”.
PASOS:

e Representar gréficamente laseriey observar cud es el
periodo de oscilaciones mésimportantes

e Elegirun vaor de “p" que represente el periodo de
oscilaciones mas importantes que caracteriza la serie

e Unamediamdvil no esméasque el vaor medio deun
conjunto de valores adyacentes de una serie tempora,
exisiendo dostipos genéricos: mediasmdviles simétricas o
centradas y medias méviles asimétricas.

3. S“p” esparlas medias moviles seria necesario centrarlas
haciendo la media de mediasmdviles sucesivas

4. Latendencia dela serie lacomponenlas mediasméviles

centradas obtenidas end paso 2 »

Medias Moviles

Tablaresolucion

Unamediamovil smétricade lavariable yt de orden
2p+1, denctadapor MM (2p+1), es aquella que
contiene p términosanterioresy p términos
posteriores de lavariable yt, y viene dada por la
expresion:

ML B ARG STTE 3 A 3 A 2 SRR A

MM (2p+1):
Unamedia mévil asimétricaes aquellaque no cuenta
con un conjunto simétrico de valores de yt, en
concreto, una media mévil asmétrica de orden p
responde generalmente a la expresion:

MMA (p) =
29

Miles de viajeros que entran en Espafia. Fuente de informacién: Instituto de Estudios Turisticos
Meses | Viajeros | Media | Diferenci Promedi| Indice |Regre Linea de | Desvia Desvia

movil 12 a_  omoil clones | ciones
resp.Pro ciclico-| ciclica
Afios meses | m.movil_centrado_estacional _sor irrequl s
1991 _enero-91 _ 2374,9
1991 Feb 22002
1991 |Mar 31189
1991 | Abr 33640
1991 May 39954
1991 Jun 4596 2.458 139
1991 Jul 81213 4482 3640 4.470 _ 181,7% 1 4.348/ 102,8%
1991 Ago 98415 4509 5332 4.495 _ 218,9% 2 4.365 103,0% 102,8%
1991 Set 55026 4488 1105 4499  124,3% 3 4.382/102,7% 102,8%
1991 Oct 29011 4551 604520 __ARA% 4 4.39R 102 A% 102 9%
1991 Nov. 27735 4575 -1802. 4563 60.8%. 5 4,415 103.4% 103.1%.
1991 Dic. 35249 4574 -1049 4574 77.1%. 6 4,431 103.2% 103.1%.
1992 _enern-92|__ 2 A5R6 457010124572 SR 7 4,448 102 8% 102 8%
1992 Feh 25294 4 580 -2050 4575 55 3% 8 4 465 102 5% 102 %
1992 Mar. 2.868.1 4615 -1747 4597 62.4%. 9 4481102 6% 102 6%
1992 Abr 41185 4,624 =506 4.620 89.2%. 10! 4,498 102.7% 102.5%.
1992 May 42839 4612 328/ 4618 92,8% 11 4,514/ 102,3% 102,3%
1992 Jun 4.584,0 4.611 -27 4.611 99,4% 12 4.531 101,8% 101,9%
1992 Jul 80774 4625 3453 4.618  174,9% 13 4548 101,5% 101,6%
1992 Ago 9.956,1 4.635 5322 4.630 _ 2151% 14 4.564) 101,4% 101,4%
1992 Set 6014,1 4639 1375 4637 129,7% 15 4,581 101,2% 101,2%
1992 Oct 41038 4654 550 4647 88,3% 16 4.597) 101,1% 101,0%
1992 Nov 26202 4651  -2031  4.653 _ 56,3% 17 4.614/100,8% 100,8%

1992 Dic 35165 4667 -1150 4.659  755% 18 4.631] 100,6% 1006%



{ndices de Variacion Estacional

Determining a Seasonal Index

La estaciondidad de cada periodo vendrd representada por los (IGVEAK)

correspondientesa cada uno de los peri odos.

Célculo de los indices Espedficos de Variaci dn Estacional (IEVEik) seglin
el esquema de acuerdo con el que se combinan las componentesde |a serie

sea

1. Aditivo
2. Multiplicativo
INTERPRETACI ON:

- En d esguema aditivo: Cuando un indice General de Variacion

Objective: To determineaset of *“ typica "’ seasonal indexes

A typical set of monthly indexes consists of 12 indexesthat are

representative of the data for a 12-month period (Logicaly, there
are four typical seasonal indexes for data reported quarterly). Each

index isapercent, with the average for the year equal to 100.0; that
is, each monthly index indicates the number of visitors, production,
or another variablein relation to the annual average of 100.0.

Estacional Ajustado sea positivo, entoncesla variable superaala media de
tendencia-ciclo en dicho periodo, debido al efecto estacional; déndose el
efecto contrario si es negativo.

- En & esquema multiplicativo: Cuando un indice General de Variacion

Estacional Ajustado esmayor que 1 (que 100 en %), entoncesla variable
supera a la media de tendencia-ciclo en dicho periodo, por el efecto

estacional ; y viceversasi esmenor que 100%.
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— A typical index of 96.0 for January indicates that visitors (or

whatever thevariableis) are usualy 4 percent below the
averagefor theyear.

typically 7.2 percent above the annual average.

— Anindex of 107.2 for October meansthat the variable is

32

Ratio-to-moving-average method

Indices mensuales respecto el promedio anual

aios_| Promncice
Several_methods have been Qevel_oped to measure = e T o T S 5 50 Tl
the typical sessonal fluctuation in a time series. of 533% 51 59% 586% 6L5% 581% 8% 60%% 590% 5929  586%
The method most commonly used to compute the 0] 494% A% S55% SI0% 622% 59 6LM% 621% 6Lo% 636W  537%
typical seasonal pattern is caled the ratio-to- 0 T00% 622% 612% G8%% 746% SL0% 833 740% TS 764 727
moving-average method. It eliminates the trend, 04 T55% 893% W02% B25% 108% 968% 0% B% 924% 1069  922%
cyclical, and irregular components from the 0f 896% 929% 890% 9B % 9T% LB5M 1063 1078 9T 7%
original data(Y). 0f 1081% 994% 9% B 1084% 1096 1046 14% 10P6 10876  1040%
0] 122 1526 170 1706 16196 1519% 153% 496 1560 1506 16326
. 2086 259 21306 ABX6 1761% 183 1B1F6 180F% 10N 16306  1919%
The numbers that result are called the typica d mgﬁ, 0% 211234% wi;, ]ng% ﬁm ﬁ/a um;% w3005 E% 121L.8%
seasonal index. 10 895% 890% 933% 934% 978% 101 9O7% 103M6 1% 1009  9B0%
1 622% 568% 62M% 611% 670% 7L8% 702% 0% T52% 686W  666%
1 791% T63% T60% 3% T34% T35% TAI% T3 TAS% T34 A%
33 34
Indices de estacionalidad mensuales Time Series: Analysis and Forecasting
Indice iﬁ-} DRI iz mereoeenns :
Mes estacional Indice estacional s &
01 0,5864
02 0,5873 sz THE SPANISH INBOUND TOLRISM SLRVEY (FRONTLR)Y
03 0,7273 /\ SRS B PR
04 0,9221 13 / \
05 0,978 1y / o Moo e Yo verion e Gy
06 1,0398 1'20 / \ . . o P -
07 1,6319 0 7 T s s o
08 1,0155 1 — T T
09 1,2182| 080 3 et ¢ \\/ [ ——
10 0,9796 0'60 o |ET e B T
11 06659 (40
12 0,7472
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THE SPANISH INBOUND TOURISM SURVEY (FRONTUR)

Visitor entries broken down by type. Serie to March 2004: Provisional data (%)

Visitor entries

Visitors Tourists Same-day visitors

Total

January
February
March
April
May
June

Visitors
20023,925,785
20024,424,840
20025,784,979
20026,039,130
20026,789,424
20027,131,022
20029,869,773
2002 12,199,270

2004 5,498,956

Tourists
2,263,363
2,656,400
3,795,350
3814244
4,647,010
5110786

3.348,990

Same-day
1,662,423
1,768.440
1,989,628

2,149,966
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