ANAAY2ZH XPONOZEIPQN KAI AEAOMENQN
NMEPIBAAAONTIKQN KINAYNQN

KoB. @e0dwpog Kapakaaoiong
Ap ABavaciog Opdaykou

Awtpnpoatiko MNpoypoppo METATITUYLOKWY ZTTIOUVOWV

«Buwoiun Awayeipion MepipaAloviikwv AAAaywV Kol
KukAwkr] Owkovopion



[IpoPAeyn (oprouot)

A@pou ekTIunoape €va povreAo AR(p) yia pia XpovooeEipd TTou TNG
EXOUME aPaIpETEl TNV TAON Kal TNV TTEPIODIKOTNTA (OTACIUN)
TTPOXWPEOUME OTNV TTPOBAEWN TIHWV.

[0 TN XPOVIKN OTIyu N+l n TTPAYMATIKA TIUN TNS XPOVOOEIPAC ME
Bewpoupuevn un pNOEVIKN pEon Tiur Paoidopevn o AR(p) HovTEAD
gival

Xn+1 = Qo T P1Xn + P2Xpn—1, o, PpXn+1-—p T Zn+1

-Kata noco pnopouv va npoBAe@OoUV ENOHeEVA BRHATA TG XPOVOOEIPAG;




[IpoPAeyn (oprouot)

[TpOBAEWN XPOVOOEIPAG Eival N EKTIUNON MIAG TIMAS TAS XPOVOOEIPAC N
YEVIKOTEPQ TOU UTTO MEAETN MEYEBOUC VIO CUYKEKPIMEVA XPOVIKA BruaTta oTo
LMEAANOV, ATTO MIa OEQOPEVN XPOVIKN OTIYUNA N, OTAV Ol TINEG TNG XPOVOOEIPAG
gival YVWOTEG VIO OAEG TIC XPOVIKEC OTIVMEG MEXPI TO XPOVO N.

(10 TNV TTPORAEWN N TTAPATNPACEWY TOU UTTO MEAETN HEYEBOUC
X1,X2,X3, ..., Xn
yia T XPOVIKEC OTIYUEC OTO WEAANOV X, 7 BPIOKOUME TNV PEON TIMA TNG

X0 (T) = E[Xpyr/%n Xn-1, Xn—2, -1

n a@peTnpia npoBAeYng

T opifovTag npoBAsywng




[IpoPreyn ne T0 AVTOTAAMVOPOLOVUEVO LOVTEAO

Baoel noiwv napatnpnoswy Yiveral n npoBAeyn;

Ano Ta nponyoupeva 'ECTw OTI EXOUUE EKTIMNOEI £va PovTeAo AR(p) o€ uia
OTACIUN XPOVOOEIPA Kal N NpayuaTikn TIUN TNS XpOVOOEIpAc BACEl TOU
povteAou diveTal ano

Xn+1 = Qo + P1Xn + P2Xpn—1, o, PpXnt1-p T Zn+1

Me yVWOTEC TIC TINEG Xy, Xpy—1, Xp—2, - (ONAQDIN TIG TTPONYOUMEVEG) N
TTPOPBAEWN TNG ETTOPEVNG TIMNG X1 Eival NE OpilovTa TTPORAswng T=1

X (1) = E[Xp41/%n Xn_1, Xn_2, ) xn+1—p]
= Qo T P1Xn T+ P2Xp—1, s PpXn+1-p

APIBUOC TEAEUTAIWY YVWOTWYV TTAPATNPNOEWY = P




[IpoPreyn ne T0 AVTOTAAMVOPOLOVUEVO LOVTEAO

[a opilovra TTPOLRAewNnG T=1

>(paipa npoPAswnC

E(1)y = xp4q — Xn(1) = Zp41

Alaonopd Z@paAuatoc NpoBAewnC

Var[e(1),] = o7

AiaoTnua npoPAswnc 95% via To eva Bnua eUnPoc

x, (1) £ 1.9602




[IpoPreyn ne T0 AVTOTAAMVOPOLOVUEVO LOVTEAO

[a opiCovta npoBAewnc T=2 pPe yvwoTn TNV Nnponyouuevn npoBAeywn x,,(1)
TNV avTIKaBIOTOUNE OTN OXEON

xn(z) = Qo T P1Xn + P2Xpn_1, -, PpXn+2—p
Kal Jag divel Tnv TTPORAEYN YIA TO X,y 5
>(aipa npoPAswnC yia duo BnuaTa gUnpoc

S(Z)n — Xn+2 — xn(z) = @1 (xn+1 — xn(l) T Zpt2 = P1Zpt1 t Zngo

Alaonopd opaipaToc NPORAEWNC via dUo BUaTa eunpoc
Var[e(2),] = (1 + ¢1)o7

'0Oco au&avel o opifovrac npoBAswnc n npoBAewn x,(T) TEIVEI OTN PEON
TIUN TNG Xpovooeipdc (dev OswpeiTal kaAn nPoBAswn)




Movtéia ARIMA




Movtéia ARIMA

Mépog Kivoupevou péoou (moving average)
NAauBavouue uTTOWnN ECWYEVEIC TTAPAYOVTEC OE TTPONYOUHEVOUG XPOVOUC TTOU
ETTNPEALOUV TO UTTO JMEAETN OUCTNMA YIA KATTOIA XPOVIKA OTIyuNA t.

AuTOonaAivOpoOHOUHEVO M£poG KIVOUHEVOU
HEPOG TAENG p HEoou Tagng q

Movtéha ARIMA(p,d,q): oAokAnpouévo poviéda taéne p, d, ue
ap1Oud dropopmv d



Movtéia ARIMA

Movtéha ARIMA(p,d,q): oAokAnpopéva poviéda taéne p, d, ue
ap1Oud srapopmv d

Xpovooelpd x; TTpoadiopileTal atro Eva poviéAo ARMA(p,Q)

H xpovooeipa {y,}', TpoadiopileTal aTmd TO OAOKANPWHEVO
AUTOTTOAIVOPOUOUMEVO HOVTEAO KIVOUMEVOU MECOU 1)
OAOKANPWHEVO HIKTO povTéEAO ARIMA(p,1,q), O1TOU:

O deikTng 1 dnAwvel 611 xpovooeipd {x,}), TTpoadiopileTal atrd 1o
uovtého ARMA(p,q) TTou atroTeAei TIG TTPWTES dlaopég TS {y, Y,

Ta ARIMA povtéAa opilovtal he ETTavaANWN TOU HETAOXNMUATIONOU TWV
TTPWTWV dlaPopwV d (POPEC HEXPI WOTE N XPOVOOEIPA VA YIVE
OTAGIWN.



[TpoPreyn pe poviéda ARIMA(p,d,q)

Movtého ARIMA(pP,1,9): oAokinpouévo povtédo tdénc P, 4, ue apbuod
otapopwv 1

APyt ¥pOVOGEPA Vo, V1, - Y EQOPUOLOVUE TPMOTEC OLOPOPEC Xt = Vi — Vi—1
Néa ypovoselpa xq, Xy, ..., X

[TIpoPreym ywoo éva ypovikd Pauo x,(1) upe poviého ARMA(P,g) yw ™
YPOVOGELPA TPAOTOV OOPOPDV X1, X3, ..., Xy, LE COAALO €, (1)

[Tpofieyn vy T ypovikd Pripata eumpog

Yn(T) : Yn(T —1) + xn(T)



Aldpopa Movtéda ko ACF - PACF

AR(1)
ACF: @Bivel 01O undEV PE EKBETIKN 1 NUITOVOEION TTOPEIa
PACFE: undevitovtar amrétopa petd améd p XpovikéC UOTEPATEIC

Autocorrelation Function (ACF) Partial Autocorrelation Function (FACF)

Sutocorrelation Function (ACF) Partial Autocorrelation Function (PACF)




Autocorrelation Function (ACF) Partial Autocorrelation Function {PACF)

Autocorrelation Function [ACF) Partial Autocorrelation Function (PACF)

ACF:eKBEeTIKN PEIWON TWV TIHWV,
PACF:

ATTOTOPOG UNOEVIOUOC TWV TIMWYV, META aTTO OUO XPOV.
UOTEPNOEIC.




Autocorrelation Function [ACF) Partial Autocorrelation Function (FACF)

Autocorrelation Function (ACF) Fartial Autocarrelation Function [PACF)

AR(2)

ACF:nNUITOVOEIONG MEIWON TWV TIHWV,
PACF:
ATTOTOPOG MNOEVIOUOC TWV TIMHWYV, META aTTO OUO XPOV. UCTEPINOEIG.



Autocorrelation Function (ACF) Fartial Autocorrelation Function (FACF)

Autocorrelation Function (ACF) Partial Autocarrelation Function (PACF)

MA(1)

ACF:amotoun peiwon Twv TIHWV,
PACF: EKBETIKN MeiwON




Autocorrelation Function [ACF) Partial Autocorrelation Function (PACF)

_ _ Fartial Autocorrelation Function (PACF)
Autocorrelation Function (ACF)

MA(2)

ACF:atmréToun yeiwon Twv TIHWV,
PACF: EKBETIKN 1] NUITOVOEIONG PEIWON




Autecorrelation Function (ACF) Partial Autocarrelation Function (PACF)

Autocorrelation Function (ACF) Fartial Autocorrelation Function (PACF)

ARIMA(1,1,1)

ACF: pBivouv Npoc To UNOEV WETA Ao g, P XPOVIKEC UCTEPNOEIC,
PACF: @Bivouv npoc To UNOEV PETA aAno p, q XPOVIKEG UGTEPNOEIC




ARIMA(1,1,1)

2UUTTANPWHATIKA €CETACOUME TN ONUAVTIKOTATA ETTITTAEOV
OTATIOTIKWYV TTAPAMETPWY (TIuA p = 0)

- N
Sig

0,463 0,082 5,664 0,000
0,921 0,037 24,982 0,000
./




ARIMA (epapuoyn)

YTTOAOYIONOG dlapopwyV OTNV ApXIKr XPOVooEeEipa
Transform/Create Time Series

Agdopéva: data.sav

Eile

PO NS S N | RS N ) QRS N P N QRURS Ny J RS N J e
Ol ~N Y B W N = o

W O~ ;&= W=

ta Data.sav [DataSet1] - IBM SPSS Statistics Data Editor

Transform  Analyze  Graphs  Utilities  Extensions

g Compute Variable...
+| Programmability Transformation...

. @ Count Values within Cases...

Shift Values...
@ Recode into Same Variables...
.2/ Recode into Different Variables...
E] Automatic Recode...
Create Dummy Variables

[b2 Visual Binning...

[i optimal Binning...
Prepare Data for Modeling

B4 Rank Cases...

& Date and Time Wizard...

[&] Create Time Series...

@M Replace Missing Values...

@ Random Number Generators...

Agdopéva: https:/ /eclass.aegean.gr/modules/document/file.php/SAS142/



ARIMA

Function -> Difference kai oto Order TTAnKTpoAoyoupe Tov apifuod 1.
EmAEyouue TNV PETABANTH) Mmeasure Kal TV
gloayoupue oto TTAaiolo New Variable. MNataue 1o kKoupTri OK

il

| y measure ior il snr

135 ¥R Create Time Series
1,37

-12
& Time measure_1=DIFF(measure 1)

-6 & Year
03 & measure
-70

Variable-= New name

-Name and Function -

Name: measure_1

Function:

Difference

Order: (1

Current Periodicity: None

[ OK J[v_l?_aste ][B_eset ][Can_cel][ Help ]




ARIMA

NEa petaBAnTry measure_ 1 TTou atroTeEAEITAI ATTO TIC TTPWTEC OIAPOPES TNG
XPOvooelipAg measure.

| f'ﬁmé & Year &) measure | f measure_1 |
1,00 1906.00 -1,35 :
2,00 1907.00 1,37 2,72
3.00 1908.,00 -12 -1.49
4.00 1909.00 -.96 -,84
5,00 1910.00 .03 .98
6.00 1911.,00 -70 - 73
7.00 1912,00 -1.71 -1,00
8.00 1913,00 2,48 - 17
9.00 1914.00 23 2,71
10,00 1915.00 -, 74 -97
11.00 1916.00 - 47 27
12,00 1917.00 19 .65
13,00 1918.00 .58 39
14,00 1919.00
15.00 1920,00 .59
16,00 1921,00
17,00 1922.00
18.00 1923,00
19,00 192400
20,00 1925,00
1926.00

0
;I
2
3
4
5
6
7
8
9
0
1




ARIMA

O O OO U
& Time & Year
1 1,00 1906,00
2 2,00 1907,00
3 3,00 1908,00
4 4,00 1909,00
5 5.00 1910,00
6 6,00 1911,00
7 7.00 1912,00
8 8,00 1913,00
9 9.00 1914,00
10 10,00 1915,00
11 11,00 1916,00
12 12,00 1917.00
13 13,00 1918,00
14 14,00  1919,00
15 15,00 1920,00
16 16,00 1921,00
17 17,00 1922,00
18 18,00 1923,00
19 19,00 192400
20 20,00 192500
21 21,00 1926,00
22 22,00 1927,00
23 23 00 1928 00

0 OI0POP ANa -

Bayesian Statstics
Tables
Compare Means
General Linear Model
Generalized Linear Models
Mixed Models
Correlate
Regression
Loglinear
Neural Networks
Classify
Dimension Reduction
Scale
Nonparametric Tests
Forecasting
Survival
Multiple Response
Missing Value Analysis...
Multiple Imputation
Complex Samples
E2) simulation...
Quality Control
Spatial and Temporal Modeling...

var var var

@ Create Temporal Causal Models...
k4 Create Traditional Models...

@ Apply Temporal Causal Models...
Apply Traditional Models...
Seasonal Decomposition...

= Spectral Analysis...

[ Sequence Charts...
Autocorrelations...

Cross-Correlations...




ARIMA

YTTOAOYIONOG QUTOOUCXETIOEWY — JEPIKWY QUTOOUCXETIOEWV

-y

@ Autocorrelations

Variables:
& Time & DIFF(measure,1) [measure... |
f Year

& measure

r Transform
| Natural log transform

: | Difference:
r Display - i

'/ Autocorrelations (]

/| Partial autocorrelations Current Periodicity. None

[ OK ] [_Qaste J [ Reset } [‘Cancel] [ Help ]




ARIMA

TINEC QUTOOUOXTETIONG

Autocorrelations
DIFF(measure,1)
Box-Ljung Statistic

Autocorrelatio
n Std. Error® Value df Sig.?

-,324
-132
075
,050
-015
-031
,043
-,034
-,050
,039
-,070
,086
-122
100
-,080
,046

,099
,098
,098
,097
,097
,096
,096
,095
,095
,094
,094
,093
,093
,092
,092
,091

10,714
12,503
13,083
13,351
13,374
13,477
13,675
13,806
14,081
14,251
14,801
15,652
17,378
18,564
19,336
19,594

10
11
12
13
14
15
16

,001
,002
,004
,010
,020
,036
,057
087
119
162
182
,208
183
182
189
239

a. The underlying process assumed is independence (white noise).

h. Based on the asymptotic chi-square approximation.




ARIMA

ATTOTOUN MEIWON TWV TIMWY AQUTOCUCXETIOEWV

DIFF(measure,1)

B Coefficient
w== [Jpper Confidence Limit
we= |_ower Confidence Limit

7 8 9 10 11 12 13 14 15 16

Laa Number




ARIMA

TiuéC Mepikwv Partial Autocorrelations

AUTOO'UXETiO'E(L)V Series: DIFF(measure,1)

Partial
Autocorrelatio
n Std. Error

-.324 ,101
-.265 101
-,078 , 101
,022 ,101
,032 . 101
-,004 .101

()

& W

034 , 101
,022 ,101
072 ,101
,023 101
102 ,101
,042 ,101
109 ,101
053 101
074 ,101
028 ,101




ARIMA

EKBETIKN pyeiwon TIHWV PEPIKWY AUTOOUCXETICEWV

DIFF(measure,1)

B Coefficient
w= Upper Confidence Limit
w= |_ower Confidence Limit

L
3)
-
S
b=
[\
o

7 8 9 10 11 12 13 14 15 16

Laa Number

Epapuoloupe povrédo ARIMA(O,1,1) , dnA. MA(1) pe TTPWTES DIAPOPEG



ARIMA

[a va ekTipnOei éva ARIMA(p, d, q) emAéyoupe Analyze/Forecasting/Create
traditional Models kal avoiyoupe 1o TTapaBupo Tou Time Series Modeler.

File Edit View Data Transform Analyze Graphs  Utilities Extensions Window  Help
Reports
Descriptive Statistics
Bayesian Statistics
l &Tlmre &}Year Tables
1,00 1906.00 Compare Means

2,00 1907.00 General Linear Model
3.00 1908.,00

4,00 1909.00
5,00 1910,00
6.00 191100
7,00 1912.,00
8.00 1913.00
9.00 1914.00
10,00 1915,00
11,00 1916,00
12,00 1917.00
13,00 1918,00
14.00 1919.00 Forecasting PR create Temporal Causal Models...
15,00 1920,00 Survval B Create Traditional Models...
16.00 1921 .00 Multiple Response
17.00 1922 00 Missing Value Analysis...
1923.00 Multiple Imputation

Generalized Linear Models
Mixed Models

Correlate

Regression

Loglinear

Neural Networks

Classify
Dimension Reduction

-
2
3
4
5
6
7
8
9

= | =S
-

Scale

| =%
N

Nonparametric Tests

P N S N S I Y
Do AW

Apply Temporal Causal Models...
Apply Traditional Models...

P O | SN
0~

Seasonal Decomposition...




ARIMA

MapdBupo Tou Time Series Modeler.

:Variablesi[ Staﬁstim‘ f’lots Output Filtef;j Save Options
ET”)\SVOUIJS Tr] ‘ Variables: Dependent Variables:
METABANTA & Time & measure

& Year
measure 1ou Kai & DIFF(measure,1) [measure_1]

TN METOKIVOUME |
OTO TTAQiCIO

dependent
Variable.

Independent Variables:

Method: |ARIMA ~ | | criteria...

Model Type: ARIMA(O, 0, 0)(0, 0, 0)

Estimation Period = Forecast Period
Start: First case Start: First case after end of estimation period




ARIMA

MapdBupo Tou Time Series Modeler.

2T0 KUAIOUEVO pevoU ! | Statistics \Bols) Oulpss Filter;| Save) | Qptions,

, Variables: Dependent Variables:
Method amAayqupa o i
ARIMA kai TrTatéue & Year
) ) & DIFF(measure,1) [measure_1]
Criteria |

YIQ VO QVOicel To
TTapaBupo Time Series
Modeler: ARIMA Criteria.

Independent Variables:

2TO

TTAaiolo Tou ARIMA

Orders Nonseasonal

TANKTPoAoyoUpe p =0, d | Methoc: [ARMA Y]
= 1 KGI q = 1 Model Type: ARIMA(O, 0, 0)(0, 0, 0)

Estimation Period = i Forecast Period
Start: First case Start: First case after end of estimation period




ARIMA

Time Series Modeler: ARIMA Criteria.
210 TTAaiolo Tou ARIMA Orders Nonseasonal TTAnkTpoAoyouue p=0,d=1kaiq=1

#2 Time Ses Modeler: ARIMA Criteria

Modelk Qutliers

ARIMA Orders

O péoog 6pog NG

, , , Structure:
xpovooelpdc Ba eival undév T
(Xpovooelpd TTPWTWV Sﬁ’é‘é&iﬁ&?ﬁ?e (0)
dIaPOpPwWY), OTTOTE OEV Movina Average (q)

TIPETTEI va €TTIAEYEI TO include
constant in model.

Current periodicity: None

Transformation
® None

© Square root
© Natural log

[ Include constant in model




ARIMA

KapTtéha Statistics Kal yeta@epouacTte o1o TTapdBbupo Time Series
Modeler:Statistics.

Fit Measures: oTATIOTIKA METPA VIO AEloAOYNOoN Kal ETTIAOY TOU KAAUTEPOU
uttodeiypatog (TTAnpogoplakd kpitnpiwv AlC, BIC . ETiAoyr) Normalized
BIC.

Variables Statistics Plots OutputFilter Save Options

(¥ Display fit measures, Ljung-Box statistic, and number of outliers by model
Fit Measures
|| Stationary R square ["] Mean absolute error
"] R square | Maximum absolute percentage error

|| Root mean square error ["] Maximum absolute error

["] Mean absolute percentage error [ Normalized BIC —

Statistics for Comparing Models I - Statistics for Individual Models

|| Goodness of fit ¥ Parameter estimates
|| Residual autocorrelation function (ACF) || Residual autocorrelation function (ACF)

|| Residual partial autocorrelation function (PACF) || Residual partial autocorrelation function (PACF)

|| Display forecasts




ARIMA

H doxkipacia Ljung-Box gival Eva d1ayvmoTIKO EPYAAEIO PE TO ONOIO
e€eTaleTal KATA NOCO TO HOVTEAO Eival KAAQ NPOCAPHOCHEVO.
EqapupoleTal oTn O£Ipd UNOAOINWV HETA TNV NPOCAPHOYR HOVTEAOU
ARMA ka1 €€gTalel m apiOPO AUTOCUCXETICEWV OTA UNOAoina.

XapnAEc TIHEC AUTOCUOYXETIOEWYV -> aduvapia npooappoyng (lack of
fit).

(¥ Display fit measures,|Ljung-Box|statistic, and number of outliers by model
r Fit Measures

[] stationary R square ["] Mean absolute error
[7] R square [] Maximum absolute percentage error
["] Root mean square error [] Maximum absolute error

[ Mean absolute percentage error (¥ Normalized BIC

Statistics for Comparing Models 1 - Statistics for Individual Models
[ Goodness of fit [ Parameter estimates

[7] Residual autocorrelation function (ACF) [] Residual autocorrelation function (ACF)

[7] Residual partial autocorrelation function (PACF) ["] Residual partial autocorrelation function (PACF)

[7] Display forecasts




ARIMA

Plots: kataokeury dlAYPAUPATWY
[TpayUATIKEG TIMEG TNG XPOVOOEIPAG MACli UE TIC EKTINNMEVEG TIMEG
Katw kal Avw opla evog d1a0TANATOS EUTTIOTOCUVNG

tn} Time Series Modeler

Variables Statigtics!;PlOth Output Filter Save Options

Plots for Comparing Models
| Stationary R square | Maximum absolute percentage error
| Maximum absolute error
| Root mean sguare error || Normalized BIC
| Residual autocorrelation function (ACF)

|| Mean absolute percentage error

| Mean absolute error | Residual partial autocorrelation function (PACF)

Plots for Individual Models
'/ Series | Residual autocorrelation function (ACF)

Each Plot Displays || Residual partial autocorrelation function (PACF)
'« Observed values
| Forecasts
/| Fitvalues
| Confidence intervals for forecasts
'« Confidence intervals for fit values



ARIMA

KaptéAa Save -> Variables (Tiuéc TpOBAewNnGS, dlaoTAPATA EUTTIOTOOUVNC,
EKTIMAOEWY OQAAUATWY TTOU Ba TTPOKUWOUV).

Variables Statistics Plots OutputFilter Save Options

Save Variables

Variables:

Description Variable Name Prefix
Predicted Values | W Predicted
Lower Confidence Limits | LCL
Upper Confidence Limits | UCL
Noise Residuals | W NResidual

For each item you select, one variable is saved per dependent variable.

Export Model File

XML File: | | | Browse..

@ XML files are only compatible with SPSS applications.

PMML files are compatible with PMML-compliant applications, including
SPSS.




ARIMA

Model Description: TUTTOC TOU UTTOQEIYUATOC TTOU EKTIUNONKE

Model Description

Model Type
Model ID  measure  Model 1 ARIMA(D,1,1)




ARIMA

Model Statistics:

- Kpitipio TAnpo@opiac Normalized BIC

- TipR TNG oTaTioTIKAG Q Twv Box Kai Ljung yia 18 XpOVIKEC UOTEPNOEIC

- (sig.) p-value yia Tov €Aeyxo TNG NNOEVIKAG UTTOBECNC (XPOVOOoEIpa TwV

OQAAUATWY gival Aeukog 66pufog).

Model Statistics

Model Fit
statistics Ljung-Box Q(18)

Number of Normalized Number of
Predictors BIC Statistics DF Outliers

Model

measure-Model_1 0 - 064 6,345 17




ARIMA

ARIMA Model Parameters (INapaueTpol EKTIMNBEVTOC UTTOBEIYATOCG),

Ty Tou 6pou Tou KIvNTOU PEoou TTPWTNG TAgENs MA(1)

TUTTIKO OQAAuQ

‘EAgyxoc¢ onuavtikotnTac (t Tiun)

(Sig.) P-Value 1tou gAéyxou (Mpétrer va gival undEv yia va gival «CwoTOC» O
EAEYXOC Apa Kal N uoTépnon 1 TToU EKTIMACAUE).

ARIMA Model Parameters

Estimate

measure-Model_1 measure  No Transformation  Difference 1

MA Lag1 455




ARIMA

[papnua:

Xpovooelpd (observed) pe TiG ekTiyNoEIC (Fit)

Opla Tou dIAOCTAUATOC EUTTIOTOOUVNG TWV eKkTIAoEwWV (UCL,
LCL).

=)
©
w
7]
=
@
1
=)
o
o
—_—

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96

Date




ile Edit View Transform  Analyze Graphs  Utilities Exensions Window  Help

=1 = Iy, = = 18 &, =7 [ = 019

&Tlme 1 & Year & measure r & measure_1 1 Predictedir LCL_mea“ UCL_meéf NResidurz:
y_measure'k@ sure_Mod:z& sure_Modli~s§> |_measul
_Model_1| el 1 || el 1 | e _Model |

1906.00 i : y . )
1907,00 2,72 -1,35 -3.40 70 2,72
1908,00 ; -1.49 35 -1,55 -.46
1909.00 ; -84 .09 -1,79 -1.04
1910,00 ; .98 -48 -2,35 51
1911,00 : - 13 -,20 2,07 -50
1912,00 -48 -2.34 -1.23
1913.00 -3.01 ; -1.33
191400 . -3.74 : 210
1915.,00 : : - 2,59 -.01
1916.,00 : ; : -2.60 27
1917.00 : ; ? -2.45 a7
1918.00 ; < : -2,03 .74
1919,00 i -1.62

1920,00 . -85 -43
1921.00 : -1,08

192200 -10 7

3
-
=
4
5
6
=
8
9,




"EAeyY0G TOV VTOOETYLOTOC




EAEIMXOZ TOY YTOAEIFMATOX
Analyze

Bayesian Statistics

& Time & Year Tables d| LCL_mea UCL_mea NResit
Compare Means re| & sure_Mod}&> sure_Mod'éf> |_mea
= 1| el 1 | el 1 | e Mode

1906.00 General Linear Model

1907.00

1908.00
190900 Correlate

1910 00 Regression

1911,00 Loglinear

1912.00 Neural Networks
1913,00 Classify

1914.00 Dimension Reduction
191500 Scale

1916.00 Nonparametric Tests

Generalized Linear Models 340 70

-1.55 2,24
-1.79 1,96
2,35 1,38
-2,07 1,66
-2.34 1.39
-3.01 12
-3.74 -.01
-2.59 1,14
-2.60 1,13

Mixed Models

W W~ O 00 O @ W ;" o

1917,00 Forecasting [ Create Temporal Causal Models..
1918.00 Survival

191900 Multiple Response

= o Nalue Analtesle - ¥ Apply Traditional Models
1921,00 Multiple Imputation —
1922.00 Seasonal Decomposition...

Complex Samples
e Spectral Analysis...
%Slmulation.“ I spect Y.

192400 . [ Sequence Charts...
192500 Quality Control

1926.00 Spatial and Temporal Modeling...

k# Create Traditional Models...

Apply Temporal Causal Models...

& Autocorrelations...




ARIMA

EAEMXOZ TOY YIOAEITMATOX
MeTaBAnTr) uttoAOITTWYV

Variables:
Time

& Year

& measure #2 Autocorrelations: Options
69 DIFF(measure,1) [m...

Predicted value from... Maximum Number of Lags:

.559 LCL from measure-...
Standard Error Method

@ Independence model

UCL from measure-...

|""| Natural log transfo

S © Bartlett's approximation
|| Difference:
 Display
[ Autocorrelations [

[/ Partial autocorrelations

Cance!
= 2,007 A I

Current Periodicity:




ARIMA

EAEMXOX TOY YINOAEITMATOX : ACF utroAoitiwy

Noise residual from measure-Model_1

B Coefficient
w===Upper Confidence Limit
w |_ower Confidence Limit

9 10 11 12 13 14 15 16 17 18 19 20

Lag Number

Aev UTTAPYOUV QUTOCUOXETIOEIC AVW TWV OIA0TAPATWY EUTTIOTOOUVNG



ARIMA

EAEIXOZ TOY YINOAEIMATOZXZ: PACF utroAoiTrwy

Noise residual from measure-Model_1

B Coefficient
we= |Jpper Confidence Limit
w |_ower Confidence Limit

L
O
<
S
(=
[\
o

9 10 11 12 13 14 15 16 17 18 19 20

Lag Number

Aev UTTAPYOUV QUTOCUOXETIOEIC AVW TWV OIA0TAPATWY EUTTIOTOOUVNG



ARIMA

EmtrAéov EAEIMXOZ TOY YTIOAEITMATOZ

ExTipnon evog dieupupévou uTTodEiyuaTog we TTPog AR €ite wg TTpog MA.
|[KavoTToINTIKO TEAIKO UTTODEIYUA -> OUVTEAEOTEC DIEUPUNEVWV
UTTOQEIYUATWY PN onNUAvTIKOi (p-values pn pndevika).

[Na to ARIMA(O, 1, 1) dieupupéva uttodeiyuara gival Ta ARIMA(L, 1, 1) kai
ARIMA(O, 1, 2) ta otroia dev €ival IKAVOTTOINTIKA.

ARIMA Model Parameters

Estimate

measure-Model_1 measure  No Transformation AR Lag1
Difference
MA Lag1

ARIMA Model Parameters

Estimate

measure-Model_1 measure  No Transformation  Difference
MA Lag1
Lag 2




ARIMA

NMPOBAEWH

[MpoBAswn pe TRV KapTéAa Options kal oTo TTAaiolo Forecast Period -> First case
after end of estimation period through a specified date (u€xp! TTOIOV XPOVIKO
opilovta)

Variables Statistics Plots OutputFilter Save Opfions

 Forecast Period
© First case after end of estimation period through last case in active dataset
@ First case after end of estimation period through a specified date
Date:
| Observation

User-Missing Values = Confidence Interval Width (%):
@ Treat as invalid

© Treat as valid Prefix for Model Identifiers in Qutput:

Maximum Number of Lags Shown in ACF
and PACF Output:




ARIMA

NMPOBAEWH

[‘papnuaTa plots ye TIC TIMEG TNG XPOVOOEIPAG, EKTINNCEIG, dIACTAMATA
EMTTIOTOOUVNG, TTPORBAEYEIC

G Time Series Modeler

Variables Statistics PlOtSfOutputFilter Save Options

Plots for Comparing Models
["] Stationary R square | Maximum absolute percentage error
"] R square [ Maximum absolute error

| Root mean square error | Normalized BIC

|| Mean absolute percentage error || Residual autocorrelation function (ACF)

["] Mean absolute error | Residual partial autocorrelation function (PACF)
- Plots for Individual Models
[ Series | Residual autocorrelation function (ACF)
Each Plot Displays | [7] Residual partial autocorrelation function (PACF)
¥/ Observed values
¥/ Forecasts
W/ Fitvalues

[« Confidence intervals for fitvalues




ARIMA

[MPOBAEWYH ypagnua: yetd TNV KABETN YPAUUN €ival O TIPOPBAETTOMEVEG TIMEG

w Ohserved
w— it

e ] 1GL

] K¢
== Forecast

| |2po-8inseaLl




ARIMA

f measurem Predicted?ﬁ: LCL_mea”” UCL_meéjii NResiduéi

TIMEX & _measureé\f sure_Modily sure_Modif@ |_measur
NMPOBAEWHZX _Model_1] el 1 | el 1 | e Model |
3.57 1,70 543 .82

4,01 2,15 5,87 19

411 2,25 5,98 -.21

4.00 214 5,86 =17

3.9 2,04 5,77

3.91 1,78 6.03

3.9 1,55 6,26
3.91 1,34 6,47
3.9 1,15 6,66
3.91 97 6,85
3.9 .80 7,02
3.9 64 718
3.9 43 7,33
3.9 33 748

O1 TINES TWV TTPORAEWEWV YIA TIC ETTOUEVEC OEKA XPOVIKEC OTIYUEG EivVal N
idla Tipn (3,91).

Me 10 ARIMA(O, 1, 1) 1TpoBALWEIC NOVO YIa JEAANOVTIKA XPOVIKNA TTEPIODO ioN
be 1.



