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Introduction

Zaitun Time Series

Zaitun Time Series is designed for ease of use for statistical analysis,
series modeling and forecasting of time series data. It provides
several statistics and neural networks models, and graphical tools
that will make your work on time series analysis easier.

« Statistics and Neural Networks Analysis
o Trend Analysis

Decomposition

Moving Average

Exponential Smoothing

O O o o

Correlogram

o Neural Networks
e Graphical Tools

o Time Series Plot
Actual and Predicted Plot
Actual and Forecasted Plot
Actual vs Predicted Plot
Residual Plot

Residual vs Actual Plot

o O O o o o

Residual vs Predicted Plot

Zaitun Time Series was originally developed by the “Time Series”
team as the final project of their four year diploma degrees in Sekolah
Tinggi Ilmu Statistik Jakarta, Indonesia. Members of the team are
Rizal Zaini Ahmad Fathony, Suryono Hadi Wibowo, Wawan Kurniawan,
Muhamad Fuad Hasan, Al Maratul Sholihah, and Rismawaty. Now, the
developer team in zaitunsoftware.com is continuing the development
of Zaitun Time Series, the members of the team now are Rizal Zaini
Ahmad Fathony, Aris Wijayanto, Dewi Andriyanti, and Lia Amelia.




Zaitun Time Series is freeware. It can be used for any purpose,
including commercial use. This software is provided "as is" without
warranty of any kind, either expressed or implied.

Zaitun Time Series copyright © 2007-2008 zaitunsoftware.com. All
Rights Reserved.




Installation Guide

System Requirements
Minimum Requirements

+  Windows XP (SP2 or later), Windows Vista, Windows 2000 (SP4 or
later), or Windows Server 2003 (SP1 or later)

« .NET Framework 2.0

600 MHz processor (Recommended: 1 GHz or faster)
« 192 MB of RAM (Recommended: 256 MB or more)

+ 1024 x 768 screen resolution

« 10 MB hard drive space

Zaitun Time Series Installation

Zaitun Time Series installation is very simple and only takes a few
minutes. To install Zaitun Time Series:

1. Please ensure that .NET Framework 2.0 is installed in your system.

2. Start “zaitun.msi”. It will install Zaitun Time Series into your
computer. The welcome screen appears. Click Next.




i Zaitun Time Series Setup [g|

Welcome to the Zaitun Time
Series Setup Wizard

es

tl.lrl Time Ser

The Setup ‘Wizard will install Zaitun Time Series on your
computer, Click Mext to continue or Cancel to exit the Setup
Wfizard.

\WARMIMNG: This program is protected by copyright law and
international treaties,

F L

Eresware <gack | Mextx | [ Cancel

FIGURE 1 Welcome Screen

Read the license agreement, and then click I accept the terms in

the License Agreement to continue installing Zaitun Time
Series.

i& Zaitun Time Series License Agreement

End-User License Agreement

Flease read the Following license agreement carefully

(_) Zaitl.ln Time Series

Zaitun Time Series License

Zaitun Time Series is a freeware. You can use it for any purpose, include
for commercial use. This software is provided "as is" without warranty of
any kind, either expressed or implied.

Laitun Time Series copyright © 2007-2008 zaitunsoftware cam. All Rights
Reserved.

(¥)1 accept the terms in the License Agreement;

()1 do nok accept the terms in the License Agreement

InstallerzGo

ErasmErD [ < Back ” hext = ] [ Cancel

FIGURE 2 End-User License Agreement Screen




4. Choose Destination Location Screen appears. You can choose to
install Zaitun Time Series into the default directory “C:\Program
Files\Zaitun Time Series” or choose another directory. If you want
to change the destination location of Zaitun Time Series, click
Browse button. Click Next button to install into default directory.

i& Zaitun Time Series Setup

Choose Destination Location

)
Select the Falder wou wauld like Setup ta inskall Zaitun c%"aar'z bo-

altun Time Series

Setup will install Zaitun Time Series in the Following directory, To install ko this directory,
click Mext, To install into a different directory, click Browse and select another
directory.¥ou can choose not to install Zaitun Time Series by clicking Cancel bo exit
Setup.

Destination Folder

C:\Program Files!,Zaitun Time Series!,

InstallerzGo

e [Diskgsage] [ = Back “ Mext = | [ Cancel ]

FiIGURE 3 Choose Destination Location Screen

5. Ready to Install Screen appears. Click Install to begin the
installation.




i& Zaitun Time Series Setup

Ready to Install
The Setup Wizard is ready to begin the installation

1
( Zaitun rime series

Click Install ko begin the installation. IF wou want ko review or change any of your
installation settings, click Back, Click Cancel ko exit the wizard,

Installer2Go

Eresware [ < Back ]| Install | [ Cancel

FIGURE 4 Ready to Install Screen

i& Zaitun Time Series Setup

(]" ZHEtUd Time Series

Installing Zaitun Time Series

Plzase wait while the Setup Wizard installs Zaitun Time Series. This may take
several minukes.

Status:  Copwing new Files

i Cancel

FIGURE 5 Installing Zaitun Time Series Screen

6. After the installation is complete, setup will inform you that the
installation is successful. You may then launch Zaitun Time
Series by clicking on “Launch Zaitun Time Series” checkbox. Click
Next to continue and finish the setup.




i@ Zaitun Time Series Setup |g|

Completing the Zaitun Time
Series Setup Wizard

Click the Mext button bo exit the Setup Wizard,

[¥]Launch Zaitun Time Series:

.

c
3
c
N
C/.

FrEaHErS < Back. Cancel

FIGURE 6 Installation Completed Screen

7. You can start using Zaitun Time Series by clicking the shortcut
on start menu items.




Working with Data

Creating A New Project

Zaitun Time Series represents time series data with the data point
frequency (annual, monthly, weekly, daily, etc) ranging from start date
to end date.

To create a new time series data project:
1. Click File > New to open the Create New Project dialog box.

£l Create New Project

Freguency .
Frequency: | Monthiy w rear Month:
Start; |2EII:I? s | |_| 3 |
End: |2EI12 = | |.|2 :l
Observations:
Project Mame
[ s ] ’ Cancel l Narne: |nEWDr0iecd |

FIGURE 7 Create New Project Dialog
Specify the frequency of time series data.
Set the start date and end date.

Set the new project name.

i hwN

Click the OK button. Zaitun Time Series will create a new empty
project.




aitun, Time Series Beta Edition - [newproject : “Unsaved”]

o=l File  Wiew  Analysis  Tools  Windows  Help
PO EH G

Zaitun Time Series Data Information

Mame . newproject Start Perode - 20071
Frequency o Manthly End Periode 201212
Observations © 72
[E Add Variable ] [@ Add Giroup ] [@ Edit ] l-_';j Tooieae ] [}( Delete
MHarme Type Dezcription

FIGURE 8 New Empty Project

Opening A Saved Project
You can also open a project file saved in your media disk.
To open a saved project:
1. Click File - Open to show Open Project dialog.

Open Series Data....

Look i |E}Dala Sample V| Q 2 =

) = averagesalary 2ft:
\_-[‘3 data on the effect of personalized system of instruction,zft
My Recent deaths. zft
Documents Hamltan. 2ft

= maxtemp. zft
|_ paper.zft
Deskiop passenger car miliage data,zft
passenger, zft

. seasonally adjusted m1 money., zFt
J sunspok,zft
Treasury Bill Fates, 1134, January 1932to June 2001, 2ft
UnemploymentR.atells, zft
USconsumnerPriceIndes, zft
USexchangeR.ate, 2ft
YenExchange, zft

iy Documents

by Compuiter

" File name: | A | I Open l
My Network, Files: af bype: | zaftime Files [*.zft] w | [ Cancel l

FIGURE 9 Open File Dialog




Specify your project file location (.zft file)

Click the Open button. Zaitun Time Series will open the selected
project file.

@ Zaitun Time Series Beta Edition - [sunspot : *C:\Program FilesMIgebra Zaitun Time Series\!

o=l File  Yiew  Analysis  Tools  Windows  Help
RN=N" N

Zaitun Time Senies Data Information

MHame T suUnspot Start Periode @ 1
Frequency : Undated End Peniode  : 253
Obzereations  :© 253

[E Add Yariable [@ Add Group ] [@ Edi ] [_;_-». Duplicate ] ’x Delete
Mame Type D ezcription
deaths Series deaths
paper Seres paper
pazzenger Series pazzenger
sunzpot Seres

FIGURE 10 Opened Project File

Adding A Variable

A Zaitun Time Series variable is a series of data points constituting one
time series data collection. For example, the recorded (annual, monthly,
weekly, daily) time series values of the Indonesian Exchange Rate. A
time series data project can contain more than one variable.

To add a new variable into current project:

1. Click the Add Variable button on top left side of current project
view to open Create New Variable dialog.

Crete New Variable E]E]

Name |:-:|:hange |

Description [} donesia Exchangs Rate from Jaruary 1380 to

Decermber 2006

FIGURE 11 Create New Variable Dialog
Determine the new variable’s name and its description.

Click the OK button. Zaitun Time Series will add this variable
into current project.




@ Zaitun Time Series Beta Edition - [newproject : "Unsaved”]

ol File  Wiew  Analysis  Tools  Windows  Help
PN B H S
Zaitun Time Senies D ata Information
Hame nEwproject Start Periode 20071
Frequency b anthly End Periode 201212
Observations T2
|l 4ddVariable | [@ Add Giroup ] [@ Edit ] [43 Tophae ] IX Delete
Marmne Type Dezcription
xchange Series Indonesia Exchange R ate from January 1980 to December...

FiGUurE 12 Added Variable

Adding A Group

The Zaitun Time Series group represents a collection of several time
series variables. A group can contain two or more series variables. A time

series data project can contain more than one group.
To add a new group into current project:

1. Click the Add Group button to open Create New Group dialog.

B=1ES

Create New Group

M amne Foreigri<Change | ok,
anables USDallar=Cha e
“ferChange
Mate ‘You can zelect bwo or more vanable by pressing Shift
or Control key

FIGURE 13 Add Group Dialog
Determine the new group’s name.

Select variables belonging to this group. You can select two or
more variables by pressing the Shift or Control key.

4. Click the OK button. Zaitun Time Series will add this group into

current project.




aitun, Time Series Beta Edition - [newproject : “C:\Program Files\Algebra Zaitun Time Ser

o=l File  Wiew  Analysis  Tools  Windows  Help
I R=R" BEE
Zaitun Time Seres Data Information
Mame . newproject Start Periode 20071
Frequency . Monthly End Periode 201212
Observations 72
’E Add Variable ] [@ Add Group ] [lp_@ Edit I l_.j Duplicate ] ’)( Delete
Mame Type Deszcription
[ ForeignxChange Group Group of USDollat<Change, Yert<Change
allar<Change Series USDallar<Change
wchange Series Indonesia Exchange Rate from January 1930 to December...
YerwChange Series Yen#Change

FIGURE 14 Added Group

Editing A Variable/Group

You can edit the name or description of a variable/group. To edit a
variable/group:

1. Select the variable/group to be edited.

@ Zaitun Time Series Beta Edition - [mewproject : “C:\Program Files\Algebra Zaitun Time Se

ol File  Wew  Analysis  Tools  Windows  Help

PN = H|S
Zaitun Tirme Senes Data Information
Mame © newproject Start Periode 20071
Frequency : Manthly End Periode @ 201212
Observations  © 72
[E T T ] [@ T ] [@ Edit ] [_;_o. e ] [}( e
Mame Type Dezcription
Foreigr<Change Group Group of USDallar<Change, YenxChange
USDallar<Change Series USDalla<Change
Series Indonesia Exchange Rate from Januam 1980 to December. ..
VerChange Series YerChange

FIGURE 15 Selected Variable
2. Click the Edit button to show the Edit dialog.




Edit Variable M=1E3

M ame ||ndnnegia>{thange |
Description Indonesia Exchange Fate from Jaruary 1980 to
December 2006

FIGURE 16 Edit Variable Dialog
3. Edit the name or description of this variable, and then click the OK

button.
@ Zaitun Time Series Beta Fdition - [newproject : “C:\Program Files\Algebra Zaitun Time Se
ol File  Wiew  Analysis  Tools  Windows  Help
RN W
Zaitun Tire Senes Data Information
Mame T newproject Start Periode 20071
Frequency o Monthiy EndPenode . 2001212
Observations 72
lE fudd Variable ] [@ Add Group ] L Edt ] [4_». Duplicate ] [)( Delete
M arne Type Drezcription
Foreigri<Change Group Group of USDallar<Change, YenChange
|ndonezia=Change Series Indonesia Exchange Rate from Januany 1980 to December. .
I1SDallaf<Change Series USDollak<Change
'erwChange Senes “enChange

Ficure 17 Edited Variable

Duplicating A Variable/Group

You can duplicate a variable/group. A duplicated variable/group has the
same value as its source. To duplicate a variable/group:

1. Select the variable/group you want to duplicate.




@ Zaitun Time Series Beta Edition - [newproject : "C:\Program Filestlgebra Zaitun Time Se

ol File  Wiew  Analysis  Tools  Windows  Help
PN B H S
Zaitun Time Series Data Information
M ame newproject Start Periode 20071
Frequency Monthiy End Periode 20212
Observations T2
lE Add Variable I [@ Add Group ] l@ Edit I [_d Duplicate ] l)( Delste
Mame Tupe Drescription
Fareigr=Change Group Group of USDallar<Chanage, Yen<Change
IndonesiaxChange Seres Indonesia Exchange B ate frarm January 1980 to Decenber...
15D allar<Change Seres USDallat<Change
Ten Seres YerChange

FIGURE 18 Selected Variable
Click the Duplicate button to show the Duplicate dialog.

Duplicate Variable : YenXChange

MHew Y ariable Mame

]
-~

|Ja|:nan><l:hangel | Cancel

FIGURE 19 Duplicate Variable Dialog

Enter the new variable/group’s name and then click the OK button.
Zaitun Time Series will create a new variable/group that has
same value as the source variable/group.

aitun Time Series Beta Edition - [newproject : “C:\Program Files\MIgebra Zaitun Time Se

ol File  Yiew  Analysis  Tools  ‘Windows  Help
ARR=" BEe
Zaitun Time Series D ata Information
Marne newpraject Start Perinde 20071
Frequency b anthly End Periode 2ma212
Obszervations T2
|l sdavaistle | (D€ addGrow | (182 Edi | 3 Duplicate || Delete
Hame Type Drescription
Foreigre<Change Group Group of USDallar<Change, Yert<Change
|ndonesia=Change Seniez Indoneszia Exchange R ate from Januarn 1380 to December.
JapareChange Series Ve Change
I15Dollai<Change Seriez USDollar<Change
eri+Change Seriez Ten=Change

FIGURE 20 Data View Screen after Duplicating the Variable




Deleting A Variable/Group
You can also delete a variable/group you have created. To delete a
variable/group:
1. Select the variable/group you want to delete.

@ Zaitun Time Series Beta Edition - [newproject : “C:\Program Files\Alpebra Zaitun Time Seri

o-l File  Wiew  Analysis  Tools  Windows  Help

i) 2B
Zaitun Time Series Data Information
Marme . newproject Start Periode 20071
Frequency tonthly End Periode 200212
Observations 72
[E Add Variable ] l@ Add Group ] [@ Edit ] l_;_o. Duplicate ] [)( Delete
Hame Type Description
Foreigre<Change Group Group of USDollar<Change, Yen+Change
Indonesig=Change Seriez Indonesia Exchange R ate from Januwary 1930 to December...
Japart<Change Seriez er=Change
USDolla<Change Seriez JSDallat<Change
Ter=LChange Seriez er=Change

FIGURE 21 Selected Variable

2. Click the Delete button. A confirmation dialog appears. Click Yes
if you are sure you wish to delete the selected variable/group.

Delete ¥ariable

\_:..:) Are vwou sure you wank ko remove variable “enxChange's

Ly J[ w0 ]

FIGURE 22 Confirmation Dialog

3. If you click Yes on the confirmation dialog, then the selected
variable/group will be deleted from the current project.




@ Zaitun Time Series Beta Edition, - [newproject : “C:\Program Files\Algebra Zaitun Time Sei

o= File View  Analysis  Tools  Windows  Help
AR R=1" BE<
Zaitun Time Series Data Information
Hame nesproject Start Periode 20071
Frequency tonthiy End Periode 20212
Observations 72
| AddVariable ] [@ Add Giroup ] [@ Edit ] [L“L:. Do ] [ Detete |
M ame Tupe Drescription
Fareigr=Change Group Group of USDollai<Change, Yer+<Change
IndoneziaxChange Serier Indonesia Exchange Rate from January 1980 to December. ..
Japar=Change Serier TerChange
USDallar<Chanage Series USDallaf<Change

FIGURE 23 Data View Screen after Deleting a Variable

Viewing A Variable

Zaitun Time Series provides three ways to view a variable, spreadsheet
view, graphic view, and statistics view. Viewing a variable is very simple.
Double click the variable you wish to view. Zaitun Time Series will
switch the main pane to the Variable View and view the selected
variable.

@ Zaitun Time Series Beta Edition - [newproject : “C:\Program Files\Algebra Ze

ol File  Yiew  Analysis  Tooks  Windows  Help
P05 H|S
|l Add Pane | | ¥ Remove Pane | Wariabel View : w

“erChange

P January 2007
Februany 2007
barch 2007
&pril 2007
b ay 2007
June 2007

FIGURE 24 Variable View

You can also view a variable by manually switching the main pane to the
Variable View Pane and clicking Add Pane button on the top left side of
the Variable Pane.




Select Variable dialog appears. Select the variable you want to view and
then click OK. Zaitun Time Series will add a new pane on the Variable
Pane to view the variable.

Project View |"v"arial:ule Wiew || Fesult Wiew

Skatus

FIGURE 25 Variable View Pane

Select Variable/Group [D[E

Select variable or group:
M arne Type D ezcription
Foreigr=Change Group Group of U5Dollai=Change, Yer+<Change
Indonesia<Change Senes Indoneszia Exchange R ate friom January 1380 to Dec
USDaollat<Change Sernies USDallar<Change

YerrChange Series YerrChange

o *

(] 8 ] [ Cancel

FIGURE 26 Select Variable Dialog

The default view is the spreadsheet view. To change the current view of a
variable click on the Variable View Combo Box on the top of the Variable
View pane. You can switch to graphic view or statistics view.




@ Zaitun Time Series Beta Edition - [newproject : “C:\Program Files\Algebra 7

ol File Wew Analsis  Tools  Windows  Help

EOLEE H S

L_F‘I Add Pane

[X Remove Pane | ‘Yariabel Wiew

YerwiChange
tatiztics

e Change

P Januam 2007
February 2007

FIGURE 27 Spreadsheet View

Spreadsheet View shows variable values on a grid, it makes it easy for
you to input or edit variable values by pressing numeric keys directly
from keyboard. You can also paste values from an external program like
Excel by right clicking the grid and selecting Paste menu.

@ Zaitun Time Series Beta Edition - [newproject : “C:\Program Files\lgebra Zai

o File Wiew  Analysis  Tools  Windows  Help

FOLEE G

Al Add Pane | |)< Remove Pane | ‘ariabel View : |_ v|
“erChange

erxChange

P January 2007 Zut Chrl+
February 2007 Copy Chrl+C
March 2007 [ Paste  Culv
April 2007 Select Al Chrl+a
bl ay 2007
June 2007

FIGURE 28 Pasting Data into Spreadsheet View

Graphic View shows variable values on a line chart. It makes it easy for
you to analyze graphically the components of time series data of a
variable. You will soon know whether the variable contains trend, cyclic,
seasonal and irregular component.




@) Zaitun Time Series Beta Edition - [sunspot : "F:\sidang 11 September 2007\data\raw\sunspot.zft"]

al Fle Miew Analysis  Tooks  Windows  Help -
PO EHS
[,_r'AddF‘ane ”){HemovePane Variabel View
sLnspot
250 T T T T T T T T T T
200 — —
w 150 L
o
(-3
(1]
c
=
“ 100 +
50 :,
0 } } f f } }
1 17 33 49 65 81 97
|Pro|ect\f\ew| ariable View ‘Hesu\t\/\ew‘

Status

FIGURE 29 Graphic View

Statistics View shows simple descriptive statistics of a variable making
it easy for you to analyze statistical properties of a variable.




aitun Time Series Beta Edition - [sunspot : “D:\data skripsi\sunspot.zft"]

ol File  Miew  pAnalysis  Tools  Windows  Help
NS5 HS

[|_F‘l Add Pane } [X Remove Pane J Variabel Yiew : |M V|
sunzpok

Descriptive Statistics for Variable: sunspot

Dezcriptive Statisticz

sunzpok
P Observations

Mikirmum 0.0000
b awinLinm 190.2000
Range 130.2000
Sum 12134.9000
hean 46 8529
Median 28,5000
Cuartil 1 145000
Quartil 3 BE.6000
Standard Deviation 38,2853
W anance 14734284
Skewness 06528
Furtogiz 29154

FIGURE 30 Statistics View




Viewing A Group

Zaitun Time Series provides two ways to view a group, spreadsheet
view and graphic view. Viewing a group is not so different from viewing a
variable. Just by double clicking the group you want to view, Zaitun
Time Series will switch the main pane to Variable View and the
selected group.

@ Zaitun Time Series Beta Edition - [3mém : “D:\data skripsi\Treasury Bill Rati

ol File Yiew  Analysis  Tools  Windows  Help

BRR=N" B

L_Fi Add Pane

[}( Remove Pane

Wariabe! Wiew : | L%

§ Groupdl |

| GS3M | GSEM

14.28 14.81
133 13.83
1334 13.87
12.71 1313
1308 13.76
11.86 12.8

b’ IR = & 3 B Y ' R )

FIGURE 31 Spreadsheet View of a Group

@ Zaitun Time Series Beta Edition - [3mém : “F:\Skripsi Tim TS\FUAD\data yang digunakan\Treasury Bill Rates, USA, January 1982to June 2001.zft"] = |[3[X]
o) File Wiew Analysis  Tools  Windows  Help - 8 X
L0103 | |
[,_q Add Pane l [x Flemave Pane | Variabel View
| GS3M | GSEM | group
L]
[— GSIM —— GooM |

16 T T T T T T T T T T T

group

1 14 27 40 53 66 79 92 105 118 131 144 157 170 183 196 209 222
Time

| Prolect View | Variable View | Result View|

Status

FIGURE 32 Graphic View of A Group




Transforming A Variable

Zaitun Time Series provides several transformation types that can be
applied to a variable. They are differencing, seasonal differencing,
logarithm, and square root. To transform a variable:

1. Click Tools = Transform Variable to show Transform Variable
dialog.

Transform Yariable |Z||E| El

Tranzformed Y anable:
Tranzsfarmation Type

{(*) Differencing
(O Seasonal differencing  lag |12 2 Cancel
() Matural lngarithrn

) Logarithm  base

) Square roat

Mew variable narme:

|dpassenger| |

FIGURE 33 Transform Variable Dialog

2. Select a variable you want to transform and select the
transformation type.

3. Determine the new variable’s name and then click the OK button.
Zaitun Time Series will create a transformed variable and add it
into the current project.

@ Zaitun Time Series Beta Edition - [passenger : “D:\data skripsi\passenger.zft”]

o' File Yiew Analysis  Tools  Windows  Help
R REN" IES

Zaitun Time Series D ata Information

M ame T paszenger Start Penode @ 1
Frequency + Undated End Perode  : 130
Obgervations  : 130

[E Add Variable ] l@ Add Group ] [@ Edi ] [_;_o. Duplicate ] [)( Delete
Marme Type Deszcription

dpaszzenger Seres Differencing trangfarmation from "pazzenger’’
passenger Series

FIGURE 34 Project View after Transforming a Variable




Exporting The Data

Zaitun Time Series provides a facility to export the data created by
Zaitun Time Series to another format. There are 2 formats available,
CSV file and Excel File. Zaitun Time Series will export all of variables in
the current project into a new CSV or Excel File, but it will not export the
group data and the result data.

To export the current Zaitun Time Series project into a CSV file:
1. Click File > Export > Export to CSV.

@ Zaitun Time Series - [sample : “F:\zaitunsoftwarelarticleldata.zft"]

ol | File | Wiew  Analysis  Tools  Windows  Help
i3 L Mew  Ctrln
] [ Open Chrl+o _
4 1ation
il Gave Cirks Start Periode :  139:1
Pave as EndPeriode - 200712
Import 3
| Export [ m Export To C5Y
E Exit Export To Excel ] I"‘j L lesl
M ame Type Dezcription

FIGURE 35 Export to CSV menu
2. Export to CSV dialog appear. Save the CSV file into the directory as

you wa nt.
Export Series Data To... |E|fz|
Save jn: | 1) test v| € ¥ = M-
e Cimane
__J |%impu:rt.csv
Recent
-
[
Desklop
Ay Documents
ty Camputer
- File name: |E:-:|3Clll b | [ Save l
by Metwork Save as bupe: | Comma Separated File [*.csv) - | [ Cancel ]

FIGURE 36 Export to CSV dialog




To export the current Zaitun Time Series project into an Excel file:
1. Click File > Export 2> Export to Excel.

& Zaitun Time Series - [sample : "F:\zaitunsoftwarelarticle\data.zft"]

o[ File | Wiew  dnalysis  Tools  ‘Windows — Help
L] mew  ciln
[ Open Ctro
4 ation
| Save chs Start Peiiode :© 1996:1
Save As End Pefiode  :  2007:12
Impork 3
| Export » | Export To C5Y
E Exit | Export To Excel |] l"j Dl
M ame Type Dezcription

FIGURE 37 Export to Excel menu

2. Export to Excel dialog appear. Save the excel file into the directory
as you want.

Export Series Data To...

Save in: |Lﬂtest V| | ? o[-
[Cimage

Recent

)

Desklop

\$

hy Documents

@

tdy Computer

File name: |e:<polﬂ hd | I Save ]

MyMNetwork | Savesstyps | Ewcel File [*.s) v| [ cancel |

FIGURE 38 Export to Excel dialog

Importing Data

Zaitun Time Series provides a facility to import the data created by
another software in a specified format. Zaitun Time Series provides a tool
to import the data from CSV file (.csv) and Excel file (.xIs).




Zaitun Time Series only accept numeric fields, both in the Excel format
and the CSV format. Please do not include non numeric fields (e.g. “"Nov

2007") in your CSV and Excel file which will be imported to Zaitun Time
Series, except the first line/row which will be the list of variable name of
the data.

To import a CSV file into the current Zaitun Time Series project:
1. Click File > Import > Import to CSV.

@ Zaitun Time Series - [sample : “F:AzaitunsoftwarelarticleMdata. zft™]

ol | File | Wiew  Analysis  Tools  Windows  Help

P L] Mew  ChrM
1% Open Ctr+0 _
4 1akiar
el Save  Ctrks Start Perinde 19361
Save As EndPeriode 200712
| Import L4 m Import From C3Y |
Expoart 4 Import Fram Excel
E Exit TaroLp ] lf‘l:_u:ﬁt l_|_°| Duplicate
Mame Type Dezcnption

FIGURE 39 Import from CSV menu

2. The Open CSV dialog appear. Select the CSV file you want to import.

Import Data....
Laok ir: |Li)test v| 3 > @

e @image

_.._J r'__;.ﬁ impork, csw

Recent

=
[
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FIGURE 40 Open CSV File dialog

3. The Import CSV dialog appear. The CSV file can’t contain non
numeric fields except in the first line, which will be the variable name.
Make sure the “Use First Row as Variable Name” option is checked if




your CSV File contains variable name information. Then, select
variables you want to import by making a mark on some check boxes

in the variable grid.

Click the OK button to import the selected variable in the CSV file into
the current Zaitun Time Series project
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FIGURE 41 Import CSV dialog

To import an Excel file into the current Zaitun Time Series project:
Click File » Import - Import to CSV.

1.
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FIGURE 42 Import from Excel menu

Open Excel dialog appear. Select the Excel file you want to import.
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FIGURE 43 Open Excel File dialog

Import Excel File dialog appear. The Excel file can’t contains non

numeric field except the first row, which will be the

variable name.

Make sure the “Use First Row as Variable Name” option is checked if
your Excel File contains variable name information. Then, select

variables you want to import by making a mark on so

me check boxes

in the variable grid. You can switch between sheets by selecting the

sheet combo box in the Preview Pane.

Click OK button to import the selected variable in Excel file into the

current Zaitun Time Series project.
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Trend Analysis

Trend Analysis Overview

Linear Trend

Linear trend is a simple function described as a straight line along several
points of time series value in time series graph. Linear trend has a
common pattern:

Tt =a+ bYt
Where T = Trend value of period t

Constant of trend value at base period

Coefficient of trend line direction
Yt

an independent variable, represents time variable,
usually assumed to have integer value 1, 2, 3,... asin
the sequence of time series data.

There are several methods that can be used to find the linear trend
equation of a time series. Most commonly used is least squares method.
This method finds the coefficient values of the trend equation (a and b)
by minimizing mean of squared error (MSE). The formula is:

b= ”ZYtTt - ZYI th
DRAEDI\I)

a=Y, -bT,

Nonlinear Trend

In several cases, linear trend is not suitable for time series data. These
cases occur when a time series has a different gradient between the
beginning phase of the data and the next phase. For these cases, it is
better to use nonlinear trend than linear trend.

There are several nonlinear trends, they are:




- Exponential

T. = ab’
- Quadratic

Te=a+ bY, + Yy
- Cubic

Tt =a+ bYt + CYt2 + dYt3

The most suitable trend is a one with the smallest error, that is the
smallest difference between actual data and estimated data from trend
value. The common rule used to find the best trend is by choosing a
trend with the smallest standard error value and having the biggest R-
square value.

Trend Analysis with Zaitun Time Series

Zaitun Time Series provides a feature to analyze trend component of a
time series. There are several trend types available e.g. linear, quadratic,
cubic , and exponential. To make a trend analysis of a time series
variable:

1. Click Analysis - Trend Analysis menu.
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FIGURE 45 Trend Analysis Menu

2. The Select Analyzed Variable Dialog appears. Choose a
variable you want to analyze with trend analysis, and then click
OK.




Select Analyzed Variable

Analyzed Variable:

deaths 0K,

paper

pazzenger

Surepet

FIGURE 46 Select Analyzed Variable Dialog

3. The Trend Analysis form will appear. Choose the most suitable
trend type for the selected variable.

Trend Analysis : passenger @

todel Type

(%) Linear

() Quadratic
() Cubic

() Exponential

| Results... || Storage... |

FIGURE 47 Trend Analysis Form

4. To select the analysis result to be viewed on Result View, click
the Results button. Select the result views required by clicking
the appropriate checkbox. For Forecasted selection, enter the

data step you wish to forecast.
EEX

Select Result View

Tables

Actual, Predicted and Rezidual

Fossoted o

Graphics

&ctual and Predicted
Actual and Forecasted
[] actual vs Predicted

Residual
[ Residual vs &ctual
Fesidual vs Predicted

FIGURE 48 Select Result View Dialog




5. To save the residual and predicted data of the trend model as a

new variable, you can click Storage button. Check on the item
you want to save as a new variable, and then type the new
variable name.

B Trend Analysis 5torage IZI@@

Trend Analyziz Storage O ptions

R
[] Predicted | |

Residual | resid |

FIGURE 49 Trend Analysis Storage Form

After selecting the result views and determining whether you want
to save the new variable or not, the software will show the Trend
Analysis form again. Click the OK button to finish your analysis
and show the result views.

The result views selected in previous step will be viewed as several
panels on Result View tab page.

Trend Analysis Result

The result views of trend analysis in Zaitun Time Series are grouped
into two categories, tables and graphics. See the details below:

1. Tables

a.

b.

Model Summary

Shows the summary of trend model.

Actual, Predicted and Residual

Show actual, predicted and residual values of trend model.
Forecasted

Shows forecasted values from trend model, as many steps of data
you want to forecast.
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b Variable

Included Observation

Linear Trend Equation Wb =90.56042.597t

R 0.919856
R-Sguared 0.846136
R-Sguare Adjusted 0.999675
Sum Square Error (33E) 224439.343053

Mean Squared Errar (M3E) 1755432368

| Project View | Yariable View‘ Result View ]

Status

FIGURE 50 Table of Trend Analysis Model Summary
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FIGURE 51 Table of Actual, Predicted and Residual Value




2. Graphic
a. Actual and Predicted
Shows the line plot for actual and predicted values of trend model.
b. Actual and Forecasted
Shows the line plot for actual and forecasted values of trend model.
c. Actual vs. Predicted
Shows the scatter plot between actual and predicted values.
d. Residual
Shows the line plot for residual values of trend model.
e. Residual vs. Actual
Shows the scatter plot between residual and actual values.
f. Residual vs. Predicted

Shows the scatter plot between residual and predicted values.
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Moving Average Analysis Chapter

Moving Average Overview

There are several methods which can be used to smooth time series data
by moving averages. They are the Single Moving Average and the Double
Moving Average methods. Both of them use several past data points to
forecast the future.

Single Moving Average

The Single Moving Average method uses the last t periods to create a
forecast. The new average value is calculated by removing the oldest
value and replacing it with the newest value. This method is suitable for
stationary data and for data which does not contain trend or seasonal
components.

Let us have N points of data and use T observations to calculate the
average value, notated as MA(T). It is described as:

Y1 Yo e, Yo 2 Yy |
Initialization group Testing group
Time Moving Average Forecast
+y +..+ i
T Y = Nty Y. FT+1:Zyi IT
T i1
+ + .+ T+1
T+1 Yy = Yot Ys Yiu FT+2 = Z y /T
T
+y, +..t =
T+2 Yy = Ya TV, = Yir2 FT+3 = Z y /T
i=3

Double Moving Average

This method is based on the calculation of the second moving average.
The Second moving average is calculated from the average of first
moving average, notated by MA (T x T), means MA (T) period from MA




(T) period. This method can be used to forecast data with a linear trend
component.

The procedure to calculate double moving average is:
Yt +"'+Yn—T+l
T

2. Calculate adjustment, which is the difference between single-MA and
- S **tSira
T

3. Adjust trend from period n to n+m, if you want to forecast m period
ahead.

The forecasting value for m period ahead is a, — where it is the adjusted
average value for period n - added by the value of multiplication
between m and trend component b,.

1. Calculate single moving average S =

double-MA (Sn —S,';), where §

Moving Average Analysis with Zaitun Time Series

Zaitun Time Series provides a feature to perform moving average
analysis of a time series. Single moving average and double moving
average are available. To perform the moving average analysis on a time
series variable:

1. Click Analysis - Moving Average.
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FIGURE 53 Moving Average Menu

2. Select Variable Dialog appears. Choose a variable you want to
analyze with moving average analysis, and then click OK.




3.

Select Analyzed Variable

Analyzed Variable:

paper 0k,

FIGURE 54 Select Analyzed Variable Dialog

The Moving Average form will appear. Choose the moving
average method you wish to apply to your variable, and set the
moving average order.

Moving Average : paper

b ethod:
(%) Single Moving Average
() Double Moving Sverage

-
M oving Average Length

M Length [Orde) -

| Reszults. .. || Storage... |

FIGURE 55 Moving Average form

To select the analysis result that will be shown on Result View,
click the Results button. Check the boxes of any number of Result
Views you wish to see. For the Forecasted selection, you have to
enter the data step you wish to forecast.




EE| Moving Average Select Result View

Table
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Forecasted step

Graph
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Actual and Smoothed Rezidual vs Actual
Actual and Forecasted Rezidual vz Predicted
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FIGURE 56 Moving Average Select Result View Dialog

To save residual, predicted or smoothed data from the model as a
new variable, click the Storage button. Check the item you wish
to save as a new variable, and then type in the new variable name.

-] Moving Average 5torage Form E]@

Moving Average Storage Options

v oo "

Smoothed |$m|:u:|thed | Cancel
[] Predicted | |
[] Residual | |

FIGURE 57 Moving Average Storage Form

After selecting result views and determining whether you want to
save the new variable or not, the software will show the Moving
Average form again. Click the OK button to finish your analysis
and to show the result views.

The result views selected on the previous step will be viewed as
several tabs on the Result View panel.




Moving Average Analysis Result

The result views of moving average analysis in Zaitun Time Series are
grouped into two categories, they are tables and graphics. The details of
them are described here:

1. Tables
a. Model Summary
Shows the summary of moving average model.
b. Moving Average Table

Shows actual, MA, predicted and residual values of moving
average model.

c. Forecasted

Shows forecasted values from moving average model, as many
steps of data you want to forecast.
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FIGURE 58 Table of Moving Average Model Summary
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FIGURE 59 Table of Forecasted Value

2. Graphics
a. Actual and Predicted

Shows a line plot for actual and predicted values of moving
average model.

b. Actual and Smoothed

Shows a line plot for actual and smoothed values of moving
average model.

c. Actual and Forecasted

Shows a line plot for actual and forecasted values of moving
average model.

d. Actual vs Predicted
Shows a scatter plot between actual and predicted values.
e. Residual
Shows a line plot for residual values of moving average model.
f. Residual vs Actual
Shows a scatter plot between residual and actual values.
g. Residual vs Predicted

Shows a scatter plot between residual and predicted values.
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FIGURE 60 Actual and Smoothed Graph
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Exponential Smoothing
Analysis

Exponential Smoothing Overview

Exponential smoothing is particular type of moving average technique
applied to time series data, used to produce smoothed data for
presentation, or to make forecasts. The Exponential smoothing method
weights past observations by exponentially decreasing weights to
forecast future values.

There are some categories of this method:

1) Single exponential smoothing;

2) Browns Double exponential smoothing method;
3) Holts Double exponential smoothing method; and

4) Winters Triple exponential smoothing method.

Single Exponential Smoothing

Single Exponential Smoothing is a procedure that repeats enumeration
continually by using the newest data. This method can be used if the
data is not significantly influenced by trend and seasonal factor.

To smooth the data with single exponential smoothing requires a
parameter called the smoothing constant (a ). Each data point is given a
certain weighting, a for the newest data, a (1-a ) for older data etc. The
value of @ must bebetween 0 and 1. The following is the equation of
smoothed value:

S, =alY, +(@-a)Y,, +[L-a)¥,, +..]
By doing a simple substitution, the equation above can be written as:
Sn = aYn + (1_ a)Sn—l

Forecasting value Y,

Forecasting with single exponential smoothing can be done by
substituting this equation:




YAn+1 =ay, + (1_ a)YAn

The equation above also can be written in the following way:

A

Y, =Y, +ale,)

where en:(Yn_Yn) is the forecasting error for n period. From this

equation, we can see that the forecasting resulted with this method is the
last forecasted value added with an adjustment for error in the last
forecasted value.

Starting value S,

Practically, to calculate the smoothing statistic at the first observation Y,,
we can use the equation S =ay, + (l—a)SO. Then it is substituted into the
smoothing statistic equation to calculate S, =4y, +(1—a')Sl , and the
smoothing process is continued until we get S, value. To calculate the

equation above, a starting value S, is needed. S, can be calculated from

the average of several observations. The first several observations can be
chosen to determine S;.

Double Exponential Smoothing (Browns)

This smoothing method can be used for data which contains a linear
trend. This method is often called as Brown’s one-parameter linear
method.

The following equations are used in double exponential smoothing with
Browns method:

Single smoothing statistic equation:
Sn = aYn + (l_ a)sl;—l

Double smoothing statistic equation:
S, =as, +(1-a)s,

Forecasting value \?mm

The procedure to calculate forecasting m forward period with double
exponential smoothing with Brown method can be calculated from this
equation:

Yn+m = IBO,n + ﬁlnm
This equation is similar to linear trend method, where:
ﬁo,n = 28n - Sn




ﬁl,n _—(S S )

l-a

Starting value S

The smoothing statistic equation above can be solved if the estimation
value for §; is defined. Starting value S, is defined as:

N ~ a A
So = :Bo,o _EIBLO

- A a A
= -2—

So :Bo,o 1-a 131,0

We can use linear trend model constant calculated with the least square

estimation method to estimate the coefficient of S, ,[:’00 and ﬂw

Double Exponential Smoothing (Holts)

This method is similar to Browns method, but Holts Method uses different
parameters than the one used in original series to smooth the trend
value.

The prediction of exponential smoothing can be obtained by using two
smoothing constants (with values between 0 and 1) and three equations
as follows:

Sn = aYn + (1_0')(Sn_1 +Tn—1) ( 1 )
Tn = y(Sn _Sn—1)+(1_y)Tn—l ( 2 )
Y., =S, +T.m (3)

Equation (1) calculates smoothing value S, from the trend of the
previous period T, added by the last smoothing value S ;. Equation (2)
calculates trend value T, from S, , S, ;, and T,_,. Finally, equation (3)
(forward prediction) is obtained from trend, T,, multiplied with the
amount of next period forecasted, m, and added to basic value S, .

Starting Value S, and T,

There are two parameters needed to estimate exponential smoothing
with Holts method, the smoothing value S, and the trend T,. To find

these parameters, the least squares method is used. The estimation
value for S, is the intercept value of linear estimation, while T, is the

slope value.




Triple Exponential Smoothing (Winters)

If a time series is stationary, the moving average method or single
exponential smoothing can be used to analyze it. If a time series data
has a trend component, then double exponential smoothing with Holts
method can be used. However, if the time series data contains a seasonal
component, then the Triple Exponential Smoothing (Winters) method can
be used to handle it.

This method is based on three smoothing equations, Stationary
Component, Trend and Seasonal. Both Seasonal component and Trend
can be additive or multiplicative.

Additive
The whole smoothing equation

o =aly, =S )+@-a)u,.+T,)
Trend smoothing

To = Yt = )+ L= )T,
Seasonal smoothing

S, = B(Y, ~ 1,)+ (- B)S..

Forecasted value

A

Yn+m = :un +Tnm+ Sn—|+m
Multiplicative
The whole smoothing equation
Yn
My = aS_ + (1_ a)(:un—l +Tn)
n-|
Trend smoothing
T, = W, = )+ (L= YT,

Seasonal smoothing
YI"I
S =B +1-B)s,,

Forecasted value

YAn+m = (/'In +Tnm)s

n-l+m

Where / is seasonal length (for example, amount of month, or quartile in
a year), T is trend component, S is seasonal adjustment factor, and Y,,,,
is forecasted value for m next period.




Starting value £, T, and S,

The starting values for 4, and T, can be obtained from regression

equations which have actual variables as dependent variables and time
variables as independent variables. This equation constant is a starting

value estimation for L, and slope of regression coefficient is a starting
value estimation for the trend component To. Whereas the starting value
for the seasonal component Sj_, is calculated by using dummy-variable
regression on detrended data (without trend).

Exponential Smoothing Analysis with Zaitun Time
Series

Zaitun Time Series performs exponential smoothing analysis of time
series data, including single exponential smoothing, double exponential
smoothing (Browns), double exponential smoothing (Holts), and triple
exponential smoothing (Winters). To perform exponential smoothing
analysis on a time series variable:

1. Click Analysis > Exponential Smoothing.
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FIGURE 62 Exponential Smoothing Menu

2. Select Variable Dialog appears. Choose a variable you want to
analyze with exponential smoothing analysis, and then click OK.
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Analyzed W aniable:
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FIGURE 63 Select Analyzed Variable Dialog

3. The Exponential Smoothing form will appear. Choose the
Exponential Smoothing method you want to apply to your
variable, and determine the smoothing constant (alpha, beta, and
gamma). For Triple Exponential Smoothing, determine its type,
multiplicative or additive, and seasonal length.

Exponential Smoothing : maxtemp
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FIGURE 64 Exponential Smoothing Form

4. Zaitun Time Series also provides Grid Search facility to facilitate
user in searching smoothing constant values in yielding the least
MSE value. You can search smoothing constant value by
determining minimum and maximum boundary and increment
interval. Application will search the combination of smoothing
constant value in interval above which has the least MSE. N
combination (default =10) will be shown. To choose the best value




5.

of smoothing constant click the value in list and click Select This

button.

Double ES Holt Grid Search

Search Parameter
Start parameter at: Increment by: Stop parameter at: i
e P10 2] (o100 3 S Sobion search
gamma [p1oo & o100 4 EE |_1n|
Eest Result
Alpha Gamma MAE M5E MPE b P
2 0.800 0.900 236168 856017 1.35097 123
3 0300 0300 235665 8.64350 1.16046 12,181
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5 0.800 0.700 242648 9.07778 1.359761 12711
B 0.700 0.900 2 46976 9.24389 1.58549 13.03
7 0.800 0.600 248592 957428 1.33320 13.02
g 0.800 0.500 259489 10.20119 115730 13.614
g 0.800 0100 2.79435 1071215 -0.94 766 14.574
10 0.800 0.400 275245 10.84800 052332 14.44
< | >
l Select Thiz l l Catcel l

FiIGURE 65 Double ES Holt Grid Search

To select analysis result that will be shown on Result View, click
Results button. You can select some result views by clicking the
checkbox of every selection. For Forecasted selection, you have
to enter the data step you wish to forecast.

Exponential Smoothing Select Result Yiew

Tabel

Exponential Smoathing T able
Smoothed
Trend

Faorecaszted

[rafik

Actual and Predicted
Actual and Smoothed
Actual and Forecasted
[ Actual vz Predicted

Residual
Rezidual vs Actual
Rezidual vs Predicted

3

FIGURE 66 Exponential Smoothing Select Result View




6. To save the residual, predicted or smoothed data from the model
as a new variable, click the Storage button. Check the items you
want to save as new variables, and then type the new variable
names.

Exponential Smoothing Storage Form

E wponential Smoothing Starage Options

[+] Smoothed |$FﬂDDthEd Cancel
[] Predicted | |
[] Residual |

FIGURE 67 Exponential Smoothing Storage Form

7. After selecting the result views and determining whether you want
to save the new variables or not, the software will show the
Exponential Smoothing form again. Click the OK button to finish
your analysis and to show the result views.

8. The selected result views on previous step will be viewed as
several tabs on Result View panel.

Exponential Smoothing Analysis Result

The result views of exponential smoothing analysis in Zaitun Time
Series are grouped into two categories, tables and graphics. The details
of them are described here:

1. Tables
a. Model Summary
Shows the summary of exponential smoothing model.
b. Exponential Smoothing Table

Shows actual, smoothed, trend, seasonal, predicted and residual
values of exponential smoothing model.

c. Forecasted

Shows forecasted values from exponential smoothing model, as
many steps of data you want to forecast.
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FIGURE 68 Exponential Smoothing Holt Table

2. Graphics

a.

Actual and Predicted

Shows a line plot for actual and predicted values of exponential
smoothing model.

Actual and Smoothed

Shows a line plot for actual and smoothed values of exponential
smoothing model.

Actual and Forecasted

Shows a line plot for actual and forecasted values of exponential
smoothing model.

Actual vs Predicted
Shows a scatter plot between actual and predicted values.
Residual

Shows a line plot for residual values of exponential smoothing
model.

Residual vs Actual
Shows a scatter plot between residual and actual values.
Residual vs Predicted

Shows a scatter plot between residual and predicted values.
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Residual Graph




Decomposition Analysis

Decomposition Analysis Overview

Decomposition method tries to separate a time series data into several
components. Decomposition method is often used not only in yielding
forecast, but also in yielding information about time series component i.e.
trend, cycle, seasonal, and irregular component. There are two relation
types among those components, they are multiplicative and additive.
Multiplicative type assumes if data value grows up then seasonal pattern
will grow up too. While additive type assumes that data value resides in a
constant wide at the middle of trend.

In the decomposition method, every cycle of data is assumed to be part
of a trend. The decomposition method equations :

Multiplicative type:

Y =T xS x¢
Additive type:
Y =Ti+S+¢

The Seasonal Index value is calculated by using a ratio to moving
average method

Decomposition Analysis with Zaitun Time Series

Zaitun Time Series performs decomposition analysis on time series
data. To perform decomposition analysis on a time series variable:

1. Click Analysis > Decomposition.
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2. Select Variable Dialog appears. Choose a variable you want to
analyze with decomposition analysis, and then click OK.

Select Analyzed Variable |Z||E|[$__(|

Analyzed W aniable:

dEassenEer

Eancel

FIGURE 72 Select Analyzed Variable Dialog

3. The Decomposition form will appear. Determine the seasonal
length, decomposition method (multiplicative or additive) and the
used trend model. There are several trend models available, linear,
quadratic, cubic, and exponential.
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FIGURE 73 Decomposition Form

To select the analysis result that will be shown on Result View,
click the Results button. Select the required result views by
clicking the appropriate checkbox. For Forecasted selection, you
have to enter the step of data you want to forecast.

Decomposition Select Result View
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FIGURE 74 Decomposition Select Result View

To save trend, detrended, deseasonalized, residual, or predicted
data from the model as new variables, click the Storage button.
Check the item you want to save as a new variable, and then type

the new variable name.
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FIGURE 75 Decomposition Storage Form

6. After selecting result views and determining whether you want to
save the new variables or not, the software will show the
Decomposition form again. Click the OK button to finish the
analysis and to show the result views.

7. The selected result views from the previous step will be viewed as
several tabs on the Result View panel.

Decomposition Analysis Result

The result views of decomposition analysis in Zaitun Time Series are
grouped into two categories, they are tables and graphics. The details of
them are described here:

1. Tables
a. Model Summary
Shows the summary of decomposition model.
b. Decomposition Table

Shows actual, smoothed, trend, seasonal, predicted and residual
values of decomposition model.

c. Forecasted

Shows forecasted values from decomposition model, as many
steps of data you want to forecast.
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FIGURE 76 Decomposition Table

2. Graphics
a. Actual, Predicted and Trend

Shows a line plot for actual, predicted and trend values of
decomposition model.

b. Actual and Forecasted

Shows a |line plot for actual and forecasted values of
decomposition model.

c. Actual vs Predicted
Shows a scatter plot between actual and predicted values.
d. Residual
Shows a line plot for residual values of decomposition model.
e. Residual vs Actual
Shows a scatter plot between residual and actual values.
f. Residual vs Predicted
Shows a scatter plot between residual and predicted values.




g. Detrended Graph
Shows a line plot for detrended values of decomposition model.
h. Deseasonalized Graph

Shows a line plot for deseasonalized values of decomposition

model.
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Correlogram

Correlogram Overview

Correlogram or Autocorrelation Function (ACF) is a graphic of
autocorrelation values from several time intervals in time series data.
ACF explains how big the successive data correlation in a time series data.
ACF can be used to determine whether a time series data is stationary or
not.

ACF represents comparison between covariant on lag k and its variant.
ACF formulated as follows:

Where :
o ACF coefficient in lag k.

T : The number of observations (the amount of observed period).
Y, : Observation in t period.

Y i Mean.

Y. : Observation in t-k period.

t-k

ACF ( Pk ) has value started from -1 to 1. If ACF value on every lag is O,

hence the data is stationary. As a rough rule, lag length needed to
analyze is one third or a quarter of the number of observations of a time

series data.

Also, to determine whether a time series data is stationary or not, you
can use the statistical test based on standard error (se). By following the




normal distribution standard, the interval with signification equal to 95 %
for Px with the sample number equal to T is

P, =+196x(se) or

p, =+196%. [}

If ACF coefficient value is in interval with signification equal to 95%, then
null hypothetic (Ho) that shows ACF value (Pk) equal to 0 can not be
rejected. It means that the data is stationary.

Besides that, to know whether time series data is stationary or not, Q
statistical test which follows Chi Square distribution can be used. Q
statistical value formulated below:

on =nlo 2 22|

Where:

M : Number of the tested lag.

Q, Q statistical value in lag m.

N : The number of samples.

O - ACF coefficient in lag k.

If the Q statistical value is smaller than Q value obtained from chi
squares (,Yz) table in certain significant level, then null hypothetic (Ho)

which shows that ACF value (Pk) equal to 0 can not be rejected. It
shows that the data is stationary.

Corellogram with Zaitun Time Series

Zaitun Time Series displays the autocorrelation function (ACF) values
and graphic of a time series. To display corellogram of a time series
variable:

1. Click Analysis -> Corellogram.
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Select Variable Dialog appears. Choose a variable for the
corellogram which you wish to display and then click OK.

Select Analyzed Variable E]E]
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FIGURE 80 Deseasonal Graph

The Correlogram form will appear. Select the data you wish to
display, original data (level), first differencing data, or second
differencing data. Also determine the number of the included lag.
Click OK to display the result.
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FIGURE 81 Correlogram Form

4. The Corellogram result will be viewed on the Result View panel in
several tabs.

Corellogram Result View
The result views of correlogram in Zaitun Time Series are:
1. ACF/PACF Table
Shows ACF, PACF, Q statistics, and probability values
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2. ACF Graph
Shows the bar chart of ACF values.
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PAC

F Graph

Shows the bar chart of PACF values.
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Neural Network Analysis Chapter

Neural Network Overview

Artificial Neural Networks or often called Neural Networks is a
computation technique which has made significant progress in recent
times. Neural networks have proven their capability of handling various
problems in a number of scientific disciplines. Neural networks have a
powerful ability called universal approximation, they can approximate
all multivariate continue functions to every level of accuracy including for
non-linear functions.

The ability of neural networks in universal approximation has been used
by some researchers to forecast time series data in various kinds of data.
The researches show that Neural Networks have a satisfactory
performance in forecasting time series data.

Neural networks mechanisms imitate biological neural network
mechanisms. Like biological neural networks, neural networks consists of
neurons which are connected to each other and operate in parallel. The
information processing mechanism in every neuron is adopted from the
biological neuron.

Neurons in a neural network are grouped into several layers. Every layer
can have one or more neurons. There are three layers in neural network
architecture; they are the input layer, the output layer, and the hidden
layer.

The function of the input layer is for data entry, data processing takes
place in the hidden middle layer and the output layer functions as the
data output result. The following illustration shows the architecture of
neural networks.
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FiGURE 85 Architecture of Neural Network

Information processing in every neuron is done by summing the
multiplication result of connection weights with input data. The result is
transferred to the next neuron through the activation function. There are
several kinds of activation functions, i.e. linear, semi linear, sigmoid,
bipolar sigmoid and hyperbolic tangent.

In time series data forecasting, the input value for the input layer can be
variable data of previous period (lagged variable) or the other variable
used to help forecasting, can be qualitative or quantitative.

To forecast one variable (univariate), input data for the input layer and
output data in the output layer is similar to the autoregressive model

AR( p). On certain point of t, forecasted data Y,,, calculated by using
p=n  observation Yor Vi Yienss  from n  previous  point
t,t-1t-2,...,t—n+1, where n shows the number of neuron inputs in a
neural network.

Neural Network Analysis with Zaitun Time Series

Zaitun Time Series provides neural network modeling of time series
data. To perform neural network modeling on a time series variable:

1. Click Analysis - Neural Network.
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Select Variable Dialog appears. Choose a variable you want to

build its neural network model, and then click OK.
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FIGURE 87 Select Analyzed Variable Dialog

The Neural network analysis form will appear. Determine the
parameters of the neural network model you want to build. You
can determine the parameters of the neural network architecture,
activation function, and learning algorithm. You can also set up
the stopping condition or use early stopping cross-validation

method.
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FIGURE 88 Neural Network Analysis Form

4. Click Start. The learning process will start and run until the
stopping condition is fulfilled or the operation has reached the
maximum number of iterations.

5. You can stop the learning process any time by clicking Stop while
the learning process is running.
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6. After the learning process is finished, click the View Result

button to display the model result.
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FIGURE 90 Select Result View

7. The Select Result View dialog will appear. Select the result views

you want to display, and then click OK. You can forecast the data




by clicking the Forecasted item and determine the number of
data you want to forecast.

8. The selected model result will be displayed on Result View panel
in several tabs.

Neural Network Modeling Result

The result views of neural network modeling in Zaitun Time Series are

grouped into two categories, tables and graphics. The details of them are
described here:

1. Tables
a. Model Summary
Shows the summary of the neural network model.
b. Actual, Predicted and Residual

Shows actual, predicted and residual values of the neural network
model.

c. Forecasted

Shows forecasted values from neural network model, as many
steps of data you want to forecast.

i!_-!'f"' Zaitun Time Series Beta Edition - [sunspot : "C:\Program Files\MIgebra Zaitun Time Series\Sample Datalsunspot.zft™]

ool File Wew Analysis  Tools  Windows  Help

- 8 x
=TI l
—————
Meural Metwork: 'sunspot Neural Network: 'sunspot’ ¥ X

[ iewral Network Model Summary} | Actual, Predcted and Residusl | Forerasted | Actual and Predicted Graph | Actual and Forecasted Graph | Actusl vs Predicted Graph | Residual Graph |
Residual vs Actual Graph | Residual vs Predicted Graph |

ANN Model Summary for:  sunspot

Model Summary

b Variable

Included Obserwvation 247 (After Adjusting Endpoints)

Metwork Archiscture
Input Layer Neurons
Hidden Layer Meurons
Output Layer Meurons

Activation Function BipolarSigmaidFunction

Back Propagation Learning
Learning Rate

Mamentum

Criteria

Errar

MSE 90,3501

| Project Views | Variable View | Rresultview |

Status

FIGURE 91 Neural Network Model Summary
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FIGURE 92 Table of Forecasted

2. Graphics
a. Actual and Predicted

Shows a line plot for actual and predicted values of neural network
model.

b. Actual and Forecasted

Shows a line plot for actual and forecasted values of neural
network model.

c. Actual vs Predicted
Shows a scatter plot between actual and predicted values.
d. Residual
Shows a line plot for residual values of neural network model.
e. Residual vs Actual
Shows a scatter plot between residual and actual values.
f. Residual vs Predicted

Shows a scatter plot between residual and predicted values.
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FIGURE 93 Actual and Predicted Graph

@ Zaitun Time Series Beta Edition - [sunspot : "C:\Program Files\Algebra Zaitun Time Series\Sample Datalsunspot.zft™]

o File Miew Analysis  Tools  MWindows  Help

AOEH|S

Neural Network: 'sunspot' | Neural Hatwork: ‘sunspot’ =

Meural Network Model Summary Actual, Predicked and Residual Forecasted Actual and Predicked Graph Ackual and Forecasted Graph Actual vs Predicted Graph Residual Graph

Residual vs Actual Graph | ¢ Residual vs Predicted Graph:

Residual vs Predicted Graph
[ Fesidual vs Predicted |

60 : T T

50 + 3

40 1 * E

0 T E

° L ] L]
= 20 + - ., * . *a - E
S wi s+ . * * o E
h=] rate, e . . ® . -
§ 0 et Rk .
»
-10 + 2, 'a': '-'..:a?, - ‘--'.... - . * : E
: n.: L] .' s..- as % 0o 9 O . l.' °
-20 ¥ %v‘.- y ga T L] L - E
¥+ o . a qQ * .
. s ® 0 g » L] =

30 = o ©° s gt b o ]

40 T . . et : E

-50 | } } f

0 50 100 150 200 250
Predicted

Project View Vaﬂab\EVIEW‘ Fresult View |

Status

FIGURE 94 Residual vs Predicted Graph




References

Abraham, Bovas et al. 1983. Statistical Methods for Forecasting. Canada:
John Wiley & Sons.

Crone, Sven F. 2004. Stepwise Selection of Artificial Neural Networks
Models for Time Series Prediction. Department of Management Science,
Lancaster University Management School, Lancaster, UK.

Du, K.-L. and M.N.S. Swamy. 2006. Neural Network in Softcomputing
Framework. London: Springer.

Drossu, Radu, Zoran Obradovic. 1995. Efficient Design of Neural Network
for Time Series Prediction. School of Electrical Engineering and Computer
Science, Washington State University, Washington, USA.

Enders, Walters. 2004. Applied Econometric Time Series. New York: John
Wiley Sons,Inc.

Gujarati, Damodar N. 2003. Basic Econometric, fourth edition. New York:
McGraw-Hill.

Hamilton, James D. 1994. Time Series Analysis. New Jersey: Princeton
University Press.

Hanke, John E. and Reitsch, Arthur G. 1986. Business Forecasting.
United Stated of America: Prentice-Hall Inc.

Montgomery, Douglas C. 1990. Forecasting and Time Series Analysis.
McGraw-Hill Inc.

Prechelt, Lutz. 1998. Automatic Early Stopping Using Cross Validation:
Quantifying the Criteria. Fakultat fur Informatik, Universitat Karlshure,
Karlshure, Germany.

Sarle, S Waren. 2002. Neural Network FAQ.

Zhang, Guoqiang, B. Eddy Patuwo, and Michael Y. Hu. 1998.
Forecasting with Artificial Neural Networks: The State of The Art.
International Journal of Forecasting. Graduate School of Management, Kent
State University, Ohio, USA.




