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Chapter 1: Generalities

Introduction

Eurostat has compared carefully several methods for Seasonal Adjustment (DAINTIES, SABL, BV4,
X-11-ARIMA/88, X-11 UK, X-12-ARIMA, TRAMO/SEATS).

It has decided to recommend and use in the future two SA methods:

« TRAMO/SEATS, an ARIMA model-based method, written by A.MARAVALL and V.GOMEZ

« X-12-ARIMA of the US Bureau of the Census

It was decided to implement these two methods in a single interface "DEMETRA" used by units in
charge of the statistical production.

DEMETRA is developed first for Eurostat’s internal needs and those of statistical organisations that
encompass several aspects:

It should ease access of non-specialists to TRAMO, SEATS and X-12-ARIMA and improve largely
their user-friendliness. However, it should not just consist of nice window representations for the input
of the parameters and for some output. DEMETRA is a tool for statistical production in a large-scale
environment imposing a recognised seasonal adjustment policy. It automatically finds difficult time
series in huge data sets and assists the user in their treatment. Additionally, it allows detailed
analysis on single time series. The interface only uses the statistical algorithms included in the SA
methods X-12-ARIMA and TRAMO/SEATS. It is a fully menu driven package, using only general
statistical vocabulary (no keywords of the primary packages (X-12-ARIMA and TRAMO/SEATS) for
parameters, models, functions) except for very advanced usage.

DEMETRA includes an I/O interface with FAME databases, formatted ASCII files, MS-EXCEL files,
and SAS databases. An access to the ORACLE databases of Eurostat is computed and internally
available by special request. This ORACLE access has taken under consideration the special format
of the Eurostat databases. The "namelist" object of FAME can be used for selecting huge sets of time
series. DEMETRA also defines a special format to store seasonal adjustment parameters in the 1/0
files (databases).

Demeter and Persephone from the Parthenon

Eurostat, April 2000 Page 4
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What is a DEMETRA project?

ORIGINAL
PROJECT SERIES
PARA-
ORIGINAL MELES
SERIES

PARA®
ORIGINAL MELE
SERIES I

DEMETRA

DEMETRA document related to one of
the modules (automated or detailed
analysis) and containing all the original
time series, its models and result series,

and options for the processing of the time
series

Two modules for seasonal adjustment and trend estimation

The main task of DEMETRA is to mimic the usual work of seasonal adjustment by a producer of
statistics. Hence, DEMETRA contains two main modules: an automated module for seasonal
adjustment and trend estimation and a module for detailed analysis of single time series

The automated module is designed for a fully automatic seasonal adjustment of lists from one up to a
huge amount of time series. It should be used in the following way:

Run a fully automatic or_customised modelling procedure (with a low periodicity, e.g. every year for
monthly data) to calculate and fix the modelling parameters specifically to the series

||" i i

Automaieu e lment

/ INPUT \ / OUTPUT \
DATABASE DATABASE

FAME PARA- FAME

EXCEL ORIGINAL VEER EXCEL

ASCII SERIES ASCII

[SAS]

[SAS]
PARA>
METER

TRAMO/SEATS QUALITY
X-12-ARIMA ™ CHECK

\lllﬂ
=1

ORIGINAL

\

J

TREAT-
MENT OF

DIFFICULT

PARA- PARA- SERIES
METERS  METERS
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In an automatic run (statistical tool 3: New automatic seasonal adjustment, see page 13), the time
series will be tested for log-transformation, for corrections of special effects (trading day and Easter
effects) and outliers, and for the decomposition specification. The ARIMA model will be newly
identified/selected and estimated.

In an customised run (statistical tool 4: New customised seasonal adjustment, see page 14), the
automatic options as mentioned here above can be modified or complemented.

Apply the modelling parameters that were previously calculated and fixed, to the updated original
time series in a regular adjustment procedure (with the time series periodicity, e.g. every month for
monthly data).

IStment

/ INPUT

DATABASE
FAME

ORIGINAL
SERIES

PARA-
METER

f OUTPUT

DATABASE
FAME

EXCEL

ASCII

EXCEL ORIGINAL
ASCIl SERIES
[SAS]
PARA>
ORIGINAL WIEER
SERIES
PARAY
METER

TRAMO/SEATS ALITY TREAT-
X-12-ARIMA = HECK ™" MENT OF
DIFFICULT

SERIES

DEMETRA

Once you have determined and memorised the models for your time series use statistical tool 1:

Previous modelling settings (see page 12) or statistical tool 2:_Previous modelling settings with re-
estimation of ARIMA and regression coefficients (see page 12) when the series were updated.

Practical experiences have shown that tool 2 often provides better results regarding accuracy and
long-term revision behaviour. However, policies in some statistical institutions prefer minimal
revisions over the year that is assumed by tool 1.

DEMETRA will for both cases:

get the time series stored in a database,

apply to each series a given set of parameters that is consistent with what was done before or
apply customised or default parameters for an new automatic adjustment,

run the SA for the whole set of series,

test if the results are satisfactory and automatically detects difficult time series,

store the satisfactory results in the database.

provide a complete table listing all time series with the results obtained (models, statistics, savings,
error messages).

For series facing some difficulties, a thorough assisted examination is then provided, using alternative

methods and graphs.

For more details on the Automated module, see page 11.

Eurostat, April 2000
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The module for detailed analysis allows in-deep examinations of the seasonal behaviour of single
time series. User-friendly graphs and tables assist the user in the examination process. This is a
useful tool for analysing very difficult time series. The user can take advantage of nearly the whole
capacity of the SA-packages X-12-ARIMA and TRAMO/SEATS: DEMETRA provides access to almost
all their options and to all of their output including text output, data output (time series), diagnostics
and graphs. The modelling specifications and diagnostic statistics can be viewed with different
degrees of detail (e.g. brief overview, detailed overview, full).

il Mo e — y
Detaiied faalvsi OUWIe overms manages
several sets of parameters
INPUT (called "models") together
B ABASE with  the  corresponding
EXCEL ~ ORIGINAL % result series (e.g. seasonally
ASCIl SERIES

[SAS] adjusted series, trend) for
one unadjusted series and
compares the variants

through graphs and tables.

PARA-
XT FILES ‘.

The interface also provides
the possibility for saving the
result series together with
the corresponding set of the
TRAMO/SEATS QUALITY | GRAPHICAL parameters Into the

X-12-ARIMA ™ CHECK | COMPARIS production databases, data
TOOL files or text files and of

PARA- PARA- PARA- modelling specifications and
METERS METERS METERS nEM ET“A

diagnostics into a text file.
Several specific tables are built-in to easily compare different variants:
- table of results of pre-adjustment and decomposition (transformation chosen, estimated/chosen
models...)
» tables of quality indicators.
For more details on the Module for detailed analysis of single time series, see page 32.

Platforms accessed

DEMETRA is a client-server application. The main programme of DEMETRA is a client programme
providing a graphical user interface. It runs on Windows NT, 98 or 95 operating systems.

If you want to access FAME databases on machines with a Windows NT or UNIX operating system,
you will need to run the additional server programme "DEMETRA FAME server" on each of these
machines (the FAME programme and databases must be installed there).

DEMETRA also includes an I/O interface with MS-EXCEL, SAS and formatted ASCII files.

An access to the ORACLE databases of Eurostat is computed and internally available by special
request. This ORACLE access has taken under consideration the special format of the Eurostat
databases.

Some more definitions

SA-METHOD: seasonal adjustment package Tramo, Seats or X-12-Arima

MODEL.: set of parameters (also called SAIP) defining all the input options to the SA-methods, the
output to be produced and its saving options; to be distinguished from ARIMA model.

RESULT TIME SERIES: the series that can be produced by the SA-methods, like the seasonally
adjusted series or the trend series.

Eurostat, April 2000 Page 7
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Chapter 2: Creation of a project

Choice of the DEMETRA module

Create a MNew DEMETRA Project

E Wersion 1.4 (release 3) (Apr 7 2000) © European Communities, 19%9-2000

TRAMO Mar-99, SEATS May-58 V.Gémez, A Maravall and

Eurostat

H-12-ARThA Eelease Version 0.2.5 173 Burean of the Census

Petfortn a Seaszonal Adjustment and Trend Estination Using the:

C Agtornated Module

© Module for Detailed Analysiz of Single Time Series

f

Cancel |

/

- Aytomated module: fully automatic seasonal adjustment of large-scale sets of time
series time series or easier seasonal adjustment for inexperienced
users

- Detailed analysis module: full accessibility to all options of the SA-methods and more
comparison tables and graphs

Eurostat, April 2000 Page 8
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Selection of time series for input (in both modules)

from FAME databases, SAS databases, formatted ASCII files and MS-EXCEL worksheets.

Remprk: In one Demetra project, you can only use one type of/database. Once you have selected
time [series e.g. from a|FAME database, you fvill not be able #0 add other time series from an ASCII
file, from an MS-EXCEL worksheet or from & SAS databasé€ and vice versa.

Attention: Only one single time series c3

lection of Time Series and Lists of Time Series

be treated ipr'a detailed analysis project.

To define a sub-range of the

. time span to which all
— Selechgn of time series from: 1 . . .
: | chosen series will be limited,
e || omsne | [eser f [aemr | [ excer enter a personalised starting
- ' period/year and/or ending
 Define time gpan .
f - =] o [ =] Ues period/year and clock at the
fom | h - e time span " . "
° _......JD <+ Use time span" button.
However, you can not
Title | Size | Time span | Location C_hange the pe”OdICIty of any
AT Original Senies 84 observation(z) 141990 - 121396 [mo...  C:%Program FileshDem time series.
BE-Original-Series 148 observation(s) 141985 - 411397 [mon...  C:%Program FilessDem
DE Onginal Senes B4 obzervation(s) 1/1992 - 441997 [mon...  C:\Program FileshDem "
DK Original Series 149 obeervation(s] 1/1985 - 51997 [mon...  C:5\Program Files\D e The Remove selected
EF Original Seriesz B0 observation(s) 141992 -121996 [mo...  C:%\Program FileshDem H "
ES Original Series 144 observation(s) 141985 - 121396 [mo...  C:%Program FileshDem items buttqn .a”OWS . to
FI Original Series 89 observation(s] 141930 - 51997 [mon.. C:%Progiam Files\Dem remove the highlighted time
FR Original Senes 149 obzervation(z) 1/1985 - 541997 [mon...  C:\Program Fj Em i i
GR Original Series 180 observation(s) 141985 - 61997 [mon... T am Files\Dem Series from the list of
IR Original Series 146 observation(s] 1/1985 - 211997 [mor— C:A\Program Files\Dem selected series.
IT Driginal Selin_as 143 obsewat@on[s] 141985 - [mon...  C:A\Program F!Ies\Dem =
| | B While loading the time
Premove selected iterms | series, DEMETRA automati-
Time series “Wildzard selection: Use wildzard | Ca||y searches for the
counk: .
) corresponding sets of stored
Cancel | Cartifue > 16 ? . .
! parameters (if they exist)
and loads them too.

Input from ASCII files, MS-EXCEL worksheets and SAS databases

A possibility to easily select sub-sets of time series in an ASCII text file, an EXCEL file or a SAS
database is given by the wildcard selection option: Type a wildcard name by using the letters that
are the same in all time series to be selected and press the "Use wildcard" button. Letters that can be
different from one time series to another must be replaced by the symbol V. Any chain of letters after
a certain position in the time series names can be replaced by ending the wildcard name at this
position with the question mark '?’.

Examples for wildcard names:

An Ascii text file contains the following time series: ABC, ABCDEF, ABCXYZ and XYZDXF.
The wildcard name '"ABC M will select ABCDEF and ABCXYZ.

The wildcard name "*D”F’ will select ABCDEF and XYZDXF.

The wildcard name 'ABC?’ will select ABC, ABCDEF and ABCXYZ.

Tip: To easily copy a long name of a time series from the series list to the wildcard edit box just
move the mouse over the time series name and click on the right mouse button.

For more details on the Eormat of ASCII data files (input), see page 41.
For more details on the Eormat of MS-EXCEL files (input and output), see page 42.

Eurostat, April 2000 Page 9



=/

eurostat Demetra Training Course

Dialog for the input from FAME databases

Selection of:
- single time series or
- lists of time series (FAME namelist option)

in FAME databases on:
- your local PC (if FAME is there installed) or
- any remote machine (if FAME is there installed).

Remark: You can not select both FAME types (single time series and lists of time series) at the
same time in one project. If you add a different type of input to your project, previously selected
items will automatically be discarded. However, it is possible to select time series (respectively lists
of time series) from different databases in one project.

Selection of Time Series and Lists of Time Series The d|alog provides edit boxes for the
entering of the
.| —- (remote or local) host,

Lagin  |uWsemame Password ]‘;:;;:;:;:;““““““““‘“ .
Host: Directory (optionall: ﬁj—‘%——/ - directo ry,

Icomputer - C:\Program Files\Demetrab) = datab ase, and Of any Subset Of the
- time series.
Connect to FAME ‘wildcard selection: i? /
__ Gt | vicadecin A —T  (For UNIX servers a
Not connected / A Iogln and a
- password are needed)
Show contents of the database Shoyedfients of the selected e
by € listof ime series by € time series r i
Contents of the selected item

Hape liee o Note: All UNIX connection parameters
are CASEsensitive. Take care with
CAPITEL or small letters.

— Options for the connection to a databa

To verify your selection use the button
ll |21 "Show contents of a selected item"
[~ Use all time series or lists of time series fram the wildcard selection, not only the above flisplayed ones that a”OWS Vlerng the data Of a tlme
series or the list of time series in a
Fame namelist.

< Back | [Earitifie

Another possibility to easily select large sets of time series is given by the wildcard selection option
that just works as its equivalent function in FAME. Type a wildcard name by using the letters that are
the same in all time series to be selected and press the "Connect to FAME" button. Letters that can
be different from one time series to another must be replaced by the symbol *'. Any chain of letters
after a certain position in the time series names can be replaced by ending the wildcard name at this
position with the question mark '?'.

Examples for wildcard names:

A Fame database contains the following time series: ABC, ABCDEF, ABCXYZ and XYZDXF.
The wildcard name '"ABC M will select ABCDEF and ABCXYZ.

The wildcard name "D*F’ will select ABCDEF and XYZDXF.

The wildcard name 'ABC?’ will select ABC, ABCDEF and ABCXYZ.

Tip: To easily copy a long name of a time series from the series list to the wildcard edit box just
move the mouse over the time series name and click on the right mouse button.

Accept your choice:
A maximum number of 100 time series or namelists can be shown in the series view. In this view,
highlight all the items (time series or namelists) you want to treat with Demetra and accept your choice

by clicking on "Continue" (that brings you back to the former screen showing your selection). If your
(wildcard) selection is greater than 100 items, than check the box "Use all time series from the

Eurostat, April 2000 Page 10
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wildcard selection, not only the above displayed ones" on the bottom of the screen. This will
disable the series view and accept the complete selection (that may be larger than 100 items) when

you click on the "Continue" button.

For more details on the Eormat for the storing of parameters in FAME databases, see page 40.

Automated module: Overview

User Choices

Input
- Original Time Series to Load

- Loading of Memorised Parameters

Output
- Result Time Series to Save
- Memorising of Parameters

Statistical Tool

—— Diagnostics to Catch Difficult Time Series

Processing

Run SA-Methods

Analysis of Results

Examination of Difficult Time Series

J

Eurostat, April 2000
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— Perform Seazonal Adjustment Uszing

| Continue> .
¢~ Previous madel settings including already estimated ; ; - Choice of one of four
ARIMA and regression coefficients statistical tool s, which
< Back // .
to different

Previous model zettings but with re-estimation of the Correspond
L ARIM& and regression coefficients .
: ; practices  of monthly

@ Default parameters far a new automatic proceszing A/ seasonal adJUStment

" Customized parameters for a new processing

C | . .
e | - Customisation of

diagnostic criteria for the
detection of difficult time
series

I
<

Custornige rules for the selection of difficult time senes

— Save

™ the same result time series as at the previous processing

¥ the finaltiend ¥ the final seasonally adjusted seriss - SpeCificationS .fOI' the
type and naming of

results to be saved and
their saving place

[ tothe same location as at the previous processing ‘/

C:“Prograr Files\DemetrahD atahExample_results bt

ar alternatively to:

- check box "Save
updated adjustment and

, — o — | processing settings for
W Save updated adjustment and processing settings for each original time series . . . "
each original time series

Customige the saving of result time series

Automated module: Statistical tools

Note: Statistical tools 1 and 2 suppose that a set of parameters for each selected time series was
previously defined and memorised in the database. Only stored parameters are transmitted to the
SA-methods. For all other parameters DEMETRA uses the default modalities.

Tool 1: SA using the previous modelling settings
including already estimated ARIMA and regression coefficients

Uses all options for the adjustment (pre-adjustment and type of decomposition, ARIMA and regression
model, coefficients, etc.) and for the storing of the results that were kept from the previous
automatic/customised SA of these series (or that were manually set). The ARIMA- and regression
coefficients are not re-estimated. Thus, only new observations and new outliers can give rise to
revisions.

The tool updates the result time series (e.g. the seasonally adjusted series and the trend series as
defined in the previous automatic/customised SA).

Tool 2: SA using the previous modelling settings
but with re-estimation of the ARIMA and regression coefficients

Same as the above one, except that the previous coefficients of the ARIMA and regression models
are re-estimated (but the models are not re-identified!), both for the pre-adjustment and (if used) for
the decomposition. Outliers in the new observations are re-identified and (re-)estimated.
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Tool 3: New automatic seasonal adjustment

Choice of the SA-method: TRAMO/SEATS or X-12-ARIMA

For both of the choices, DEMETRA defines a set of default parameters for a new adjustment that
includes:

» pretests for a logarithm transformation (multiplicative/additive modelling)

« amean correction (if necessary)

- anew ARIMA model identification/selection and estimation

» pre-tests for Easter and one of 4 different trading day effects (including country-specific holidays)

« an automatic detection and correction for outliers over the whole time series length

« aninterpolation of missing observations

- an ARIMA forecast at the end of the series

« an automatic decomposition.

Mew Automatic 5easzonal Adjustment

- Seasonal Adiustment Methad
¢ Continue > |

* TRAMO & SEATS i i i
Tool 3 ignores all previous modelling

C H124RIMA < Back settings and readjust all the original time
- series by a unique set of default
modelling parameters for a new
completely automatic seasonal
" WWorking days (Monday to Friday); 1 regressor adeStment of all time series in the
processed list.

— Type of Trading Dap Effect to Test

" working day [Monday to Friday) & length-of-period: 2 1egressors
The new parameter modalities resulting

™ Trading day [Maonday, Tuesday, ..., Saturday]: B regressors
from the tests and estimations and
& Trading day (Mon, Tue, .... Satl & lengthrof-period: 7 rearessars specific to each time series are returned
from the SA-methods to DEMETRA. The
CourtySpecfc Halidays | % parameters necessary for a next run
(using statistical tools 1 or 2) will be
\ stored in the database.

Type of trading day effect

« Working day effect: There are no differences in the economical activity between the working days
(Monday to Friday) but between these and non-working days (Saturday, Sunday). Hence, the
varying number of these days is considered.

« Working day and length-of-period effect: As before, but also the total number of days per period is
considered.

» Trading day effect: There are differences in the economical activity between all days of the week.
Hence, the varying number of these days is considered.

« Trading day and length-of-period effect: As before, but also the total number of days per period is
considered.

The corresponding regression variables are automatically created using the calendar for the years

from 1901 to 2099. Specific holidays (e.g. depending on regions or economical activities like

banking) may be added by the user.

Note: Since TRAMO/SEATS and X-12-ARIMA do not decide between these types of trading day
effects, the user must do this choice depending on the mean time series length and on the user’s
knowledge about the type of time series (e.g. trade, employment, production index, accounts, etc.).
In general, very short time series should rather be adjusted with few trading day variables (1 or 2),
whereas longer time series may be better adjusted using 6 or 7 trading day regressors. In the case
of a doubt try several options and decide yourself for the best one (e.g. using the number of difficult
time series found or the goodness of the diagnostic statistics for each trial).

Eurostat, April 2000 Page 13
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Note: If your series are stock series then do not use this statistical tool 3. Use instead tool 4 (New
customised seasonal adjustment) and switch off the trading day correction in the dialog box
"Trading Day and Easter Effect", because the trading day variable for stock series (of X-12-ARIMA)
can not be accessed from the automated module. Single stock series can be adjusted for the
trading stock effect using X-12-ARIMA in the detailed analysis module.

Tool 4: Customised seasonal adjustment

Choice of the SA-method: TRAMO/SEATS or X-12-ARIMA

For both of the choices, DEMETRA proposes a set of default parameters for a new adjustment that
may be changed in a afterwards following suite of dialog boxes:

Mew Customized Seasonal Adjustment

pretests for a logarithm transformation (multiplicative/additive modelling)

a mean correction (if necessary)

a new ARIMA model identification/selection and estimation

pre-tests for Easter and one of 4 different trading day effects (including country-specific holidays)
an automatic detection and correction for outliers over the whole time series length

an interpolation of missing observations

an ARIMA forecast at the end of the series

an automatic decomposition.

Seasonal Adjustment Method ——

& TRAMO & SEATS
0 HA128RIMA
-Log Transformation
' Pretest
e Tool 4 does the same as tool 3 above, but the user
C Ho can modify or complement the automatic

parameters. The modifications to the parameters
are the same for all time series in the processed list.

>

Log transformation

Transformations can be appropriate if the amplitude of the seasonal fluctuations of the series are
correlated to the level of the series. This indicates a multiplicative relationship between the
components of the series that can be logarithmically transformed to obtain an additive structure
necessary for the decomposition.

Pre-test: The programme tests for the necessity of a logarithm transformation of the original series
(TRAMO: based on a trimmed range-mean regression, complemented with the BIC values, X-12-
ARIMA: based on the AICC values). No transformation is performed if a original series contains
Zeros or negative values.

Yes: The logarithm transformation is performed if the original series does not contain zeros or
negative values.

No: The logarithm transformation is not performed.

Remark: the X-12-ARIMA options for defining other types of transformation can not be accessed
from the automated module. Use the detailed analysis module for more advanced parameter
settings.
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Trading day correction and length-of-period adjustment

Many economical activities are strongly influenced by calendar effects like varying number of trading
days and holidays in each recorded period. In order to improve the seasonal modelling and the trend
estimation, such effects should be eliminated before the decomposition.

Different trading day effects are possible:

Trading flow effect: Only for stock series.

Working day effect: There are no differences in the economical activity between the working days
(Monday to Friday) but between these and non-working days (Saturday, Sunday). Hence, the
varying number of these days is considered. One regression variable is automatically created.
Working day combined with length-of-period effect: As before, but also the total number of days per
period is considered. Two regression variables are automatically created.

Trading day effect: There are differences in the economical activity between all days of the week.
Hence, the varying number of these days is considered. Six regression variables are automatically
created.

Trading day combined with length-of-period effect: As before, but also the total number of days per
period is considered. Seven regression variables are automatically created.

Flow effect (stock effect): (only X-12-ARIMA) Use this option only in the case that your series are
stock series. It means that the series values are registered at a certain date in each calendar
month. If this option is chosen you must also enter the day of the month on which the value is
registered.

The corresponding regression variables are automatically created for the calendar of the years from
1901 to 2099. Specific holidays (e.g. depending on regions or economical activities like banking) may
be added by the user.

Pre-test: The programme tests for the necessity of a correction for the specified trading day (or
working day) effects in the original series (TRAMO: by running a regression on the Airline model, X-
12-ARIMA: based on the AICC values) using the specified type of trading day effect.

Interval for Trading Day Correction: You can define a sub-interval to which the trading day
correction will be limited. This might be useful if the time series behaviour or real working day
rhythms changed. Often, not only trading day effects change, and it should rather be considered to
cut the series into different sub-series and to adjust each part separately (of course only if the
series are long enough).

Remark: the X-12-ARIMA option for defining two trading day patterns can not be accessed from the
automated module. Use the detailed analysis module for more advanced parameter settings.

Trading Day Cormrection
— Trading Day Carrection T Eohinue
!Trading day (6 reqr.]: #Mon-#Sun, ... #5at-#5un :_I < Back |
Note: Since TRAMO/SEATS and X-12-ARIMA do
¥ Length of Period [2.q. Month or Quarter) Adiustment not deCIde between the d|fferent types Of trad|ng
1 Pt Tt Dy B day effects, the user must do this choice
Day of the Manth an Which the Stack is Determined depending on the mean time series |ength and on
| the user’s knowledge about the type of time series
Interval(z) for Trading Day Corection (e g . trade, em ployment, productlon |ndeX,
=S o = Y accounts, etc.).
In general, very short time series should rather be
Countiy-Speciic Holidays | adjusted with few trading day variables (1 or 2),
whereas longer time series may be better adjusted
[ i using 6 or 7 trading day regressors. In the case of
€) Pretest gl st et a doubt try several options and decide yourself for
Clives [6 =] DaysBeioe Easter the best one (e.g. using the number of difficult time
 No series found or the goodness of the diagnostic

statistics for each trial).
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Easter effect correction

Economical activities can be influenced by the varying number of Easter preceding days (with higher
economical activities) that fall in either of the months March and April. In order to improve the
seasonal modelling and the trend estimation, such an effect should be eliminated before the
decomposition. The number of Easter affected days per year may be adapted to the type of time
series if the user possesses more detailed information on the economical background. However, a
default value that results from many practical experiences is given.

« Pre-test: The programme tests for the necessity of a correction for the Easter effect in the original
series (TRAMO: by running a regression on the Airline model, X-12-ARIMA: based on the AICC
values).

» Yes: The correction for the Easter effects is performed.

« No: The correction for the Easter effects is not performed.

The corresponding regression variable is automatically created by the programme that incorporates
the calendar for the years from 1901 to 2099.

ARIMA model

An ARIMA model is identified (TRAMO/SEATS) or selected from a list of default models (X-12-ARIMA)
and estimated for each time series in order to perform the forecast and (for Tramo/Seats) also the
decomposition on the forecasted time series. Alternatively, no identification/selection is done, simply
the AIRLINE model (011)(011) is estimated. Of course, one expects much better results using
specific models adapted to each of the time series. However, under some circumstances the user
might want to use the robust AIRLINE model what highly speeds up computer time. In general, very
short time series can often sufficiently be well modelled with the AIRLINE model.

« Automatic identification (TRAMO) or selection (X-12-ARIMA) of a time series specific ARIMA model

and its estimation
« Estimation of the robust AIRLINE model

&R IMA madel

&+ Automatic identification and estimation
1 futomatic selection andlestimation .ﬂl

" Estimation of AIRLINE madel

- Mean conection

* ‘ez " Mo

!

\ Mean correction

The residuals of the ARIMA model are supposed to follow a normal distribution that includes a mean
of zero. Hence, a preceding mean correction may be adequate. TRAMO will anyway set this option to
"No" if the mean correction is not necessary.

» Yes: Perform a mean correction (for TRAMO: only if necessary)
« No: Do not perform a mean correction
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Automatic outlier detection and correction

Automatic Dutlier Detection & Corection

"Automalic outlier detection and comection ——;

|
il
&+ ‘e " No ¢ Back I
Critical walue for outliers: 13-5 'l V' Automatic

~ Typesz of autlier

& Additive outliers, level shifts, ransitory changes
 Additive outliers, level shifts

£ Additive outliers, transitory changes

— Estimation methad

& Mavimumn kelhood estimation

' Fast method of Hannan-Rissanen

Time Span:  from b z’IU to I b z’IU

— Outliers, specific holidays or regressars from previous processing———

& Mo

" Yes, 1eload them from the saved parameters

The programme has a facility for automatically detecting outliers and for removing their effect. Outliers
are "historically unexpected" values (data irregularities) in the time series that result either from real
extraordinary economic effects or from the modelling: some few values may not "follow" the ARIMA
model chosen and are therefore excluded from the modelling. Unfortunately, often these real
extraordinary economic effects are unknown, and the corresponding time series values are often only
detected because these fall out of the structure (modelled with the ARIMA technique) contained in the
other values.

You can switch on or off the automatic outlier detection and correction using:
* Yes
+ No

The outlier detection procedure can be customised for different parameters.

The critical value determines how strong the outlier must break out in order to be considered and
varies from 2.8 (high sensitivity) to 4.1 (low sensitivity). The default (automatic) value is determined by
the length of each time series: Shorter the series lower the critical value and vice-versa. Since the
outlier detection procedures of TRAMO and X-12-ARIMA are not identical, the default (automatic)
values are different too. The critical value may be chosen smaller to increase the number of outliers
and thus to improve the residual characteristics of the ARIMA model. It may be chosen higher to
reduce the number of outliers in the case that more than 5% of the number of observations are found
to be outliers. However, choosing the critical value requires both judgement and experience.

Different types of outliers are considered in the context of seasonal adjustment: additive outliers
(AO), transitory change (TC) and level shift (LS). An additive outlier is able to catch a single point jump
in the data, a temporary change a single point jump followed by a smooth return to the original path,
and a level shift a permanent change in the level of the series. The user may limit the detection to 2 of
the 3 outlier types (always including additive outliers).

The outlier estimation methods differ between TRAMO and X-12-Arima. The first one alternatively
uses the maximum-likelihood estimation (better results, slower) or the fast method of Hannan-
Rissanen. X-12-ARIMA offers also 2 procedures: "add one by one" (The outlier with the
highest/insignificant t-statistic is added/removed at one time and the ARIMA model estimated and so
on.) and "add all outliers together" (All the significant/insignificant outliers are added/removed at once
and the ARIMA model estimated and so on.). The first method generally takes more computation time
than the second whereas the second method can easily reach the memory limits by adding to many
outliers. Outlier detection results can vary depending on the ARIMA model: observations are classified
as outliers because the ARIMA model fits them less well than most of the other observations.

A time span for the outlier detection and correction can be specified. In this case, only the time points
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of each series falling into this interval are considered in the procedure.

The option for outliers, specific holidays or regressors from previous processing allows to
include e.g. outliers suspected at specific, known time points by defining them in the series-specific
parameter item in the database and using the option for (re-)loading them from the saved parameters.
Specific holiday and other user-defined regressors may the specified in the same way. This option can
also be used, if the annual automated re-adjustment should consider previous outlier and regressors
settings.

Decomposition options for MA-based method X-11 (decomposition part of X-12-ARIMA):

Decomposition Options for MA-Based Method [(£-11)

— Seasonal Fiker—— — Trend Filker
Quarterly data Monthly data
: : &+ Automatic & Automatic
O 3u3Ma = Beterm Henderson ba, ' Seterm Henderson 4
7 3u5 A 7 F-termn Henderson ba 0 9 3-temn Henderson e
L™ 1Y ' 23term Henderson A,

— Decompozition type

&' Momal seasonal decomposition

| ‘e Mo seasonal decomposition, only trend and
| imegular component
< Back |

The seasonal and trend moving averages (also called "filters") used to estimate the seasonal factors
and the final trend-cycle can be controlled:

The user can choose between the 3x3, 3x5 and 3x9 seasonal filter or the automatic option that
invokes the seasonal filter selection procedure of X-11-ARIMA/88 based on the global moving
seasonality ratio. That ratio is computed on preliminary estimates of the irregular component and of
the seasonal. Roughly, large values point to a relative stability of the seasonality and suggest the use
of a long seasonal moving average; on the contrary small ratios indicate a relatively unstable
seasonality leading to the use of short seasonal moving filters.

The available trend filter choices depend on the periodicity of the time series: quarterly data can be
adjusted with the 5- or 7-term Henderson trend filter, and monthly data with the 9-, 13- or 23-term
Henderson trend filter. In both cases, an automatic option is available that chooses the filter based on
the characteristics of the data (global irregular-cycle-ratio).

Broadly speaking, long filters (high numbers) are adequate for stable seasonal respectively trend
movements in the time series while short filters (low numbers) are more appropriate for unstable, fast
evolving patterns.

Two types of decomposition can be performed:

- the normal decomposition into trend-cycle, seasonal factors/component and the irregular
factors/component. Trend-cycle and irregular factors/component build together the seasonally
adjusted series.

» the reduced decomposition without seasonal adjustment: only the trend-cycle is computed leaving
apart the irregular factors/component.

Correction for level-bias:

The programme can correct for the bias that may occur in multiplicative decomposition when the
period-to-period changes are relatively large when compared to the overall mean. This bias implies an
underestimation of the seasonally adjusted series and of the trend in levels, caused by the fact that
geometric means underestimate arithmetic means. 3 choices for the bias correction are available:

» Full sample mean: A correction is made for the overall bias for the full length of the series and the
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forecasting period (only with TRAMO/SEATS and only for logarithm transformed series)

Annual mean: For TRAMO/SEATS, a correction is made so that, for every year (including the
forecasting period), the annual average of the original series equals the annual average of the
seasonally adjusted series, and also (very approximately) equals the annual average of the trend.
For X-12-ARIMA, the seasonally adjusted series will be modified to force the annual totals of the
seasonally adjusted series and the original series be the same. The difference between the annual
totals is distributed over the seasonally adjusted values in a way that approximately preserves the
period-to-period movements of the original series.

Remark: The bias correction procedure is not recommended if the seasonal pattern is changing or
if trading day adjustment is performed.

For TRAMO/SEATS only: When the average value of the differences (in absolute value) between the
annual means of the original and seasonally adjusted series is larger than the maximum deviation,
the bias correction for annual means is automatically enforced. The maximum deviation to enter is
expressed in percent points of the level of the series.

Correction for Level-Biaz and Further Smoolhing of the Trend

— Conection for level-bias in seaz. ad). sene:
% Full sample mean ¢

O Annual mean
" None

M aximurn deviation fram the annual mean level in 2 IUE

= Further emoothing of the trend:

% Mo i~ Yes

M aximumn degree of smoothness ¢ Back |
[ma. for first b parameter] I'D-4

Further smoothing of the trend for SEATS:

For the AIRLINE model, a facility has been introduced into SEATS to obtain a smoother trend without
significantly affecting the seasonally adjusted series. This is done by simply decreasing the value of
the first coefficient of the moving average (MA) factor in the ARIMA model.

Yes: The trend is further smoothed if necessary. When the first MA coefficient is larger than the
maximum value ("degree of smoothness"), it is replaced by this maximum value.
If the first MA coefficient is smaller than or equal to the maximum value, nothing is done since the
trend is already smooth enough.

No: No further smoothing is done.
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Automated module: Customise rules for the selection of difficult time series

Customise:

- the diagnostic statistics used to control the quality of adjustment and to create the list of difficult

time series,
- and their significance levels,
- the number of outliers which will be accepted

Diagnostics for the SA-methods Tramo and Seats and X-12-Arima:

Rules for the Detection of Difficult Time Series

Seasonal Adjustment Using TRAMO/SEATS ; Seasonal Adjugtment Using #-12-AR1MA ;

- Statistics used

v ¥ Ljung-Box on squared residual
¥ Bow-Pierce on residuals ¥ Bos-Fierce on squared residugls
™ Nomality V' Skewness

I Kurtosis

- A time series iz considered as difficult
[V if the decomposition of the chosen ARIMA model was not admissible
v if there is at least ; 1 of the selected statistics which is significant at a il].‘l :j' Z level

V' if there are at lzast ; 3 of the selected statistics which are significant at 15 :jv % level
5

/
/

|

V' i the automatic outlier detection procedure detected mare autliers than % of the number of obzervations

of the ariginal time zeries

o ]

Cancel 1 Feset Help 1

Rules for the Detection of Difficult Time Sernies

Seasonal Adjustment Using TRAMO/SEATS  Seasonal Adjustment Using <-12-4R1MA i

- & time zeries is considerad as difficult ¢

¥ if mone of the ARIMA models was chossn

-

¥ if the Ljung-Box statistic is significant at a 01 % level

¥ if the average percentage standard error i within-sample forcasts
over the last year is greater than ;TE»W %

[V if the automatic autiier detection procedurs detected mare autiiers than ;‘5““““ iz
of the number of obzervations of the original time zeries

¥ if the combined statistic 0 (M1, M34411) is not accepted

0K ; Cancel Feset Help
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Automated module: Customise the saving of result time series

Types and names of result series

Output Saving Options E

Selection of the Types of Result Time Series | Selection of the Location for the Saving of Result Time Series |

—Save Alzo the Following Types of Result Time Series

Final Components
¥ Final Trend

¥ Final Seasonally Adjusted Series
Other Final Components

Forecasts of Final Components

™ Forecast of Final Trend

[ Forecast of Final Seasonally Adjusted Series
Other Forecasts of Final Components

Final Cyclical Factors [Component] ;I Forecasted Final Cyclical Factor [Comp.) ;I
Firal Seasonal Factars [Component) Farecasted Final Seazonal Factar [Comp.]
Final lreaular Factors (Comoonent] LI Forecasted Final lreaular Factor (Como. LI
Preliminam Result Series Farecasts of Preliminary Result Series
Seazonally Adjuzted Series ;I Forecasted Seasonally Adjusted Senies ;I
Trend Forecasted Trend
Cvelical Factors [Component] LI Forecasted Cvclical Factors [Component] LI
Pre-adjustment Factors [or Components) Forecasts of Pre-adjustment Factors [or Components]
Tranzitory Changes ;I Forecasted Transitory Changes ;I
Lewel Shifts Forecasted Level Shifts
Adareaate Outlier Eflects LI Forecasted Aoarenate Outlier Effects LI
— Uszer-specified Mames [Suffix] for Besult Time Senes
Type of Result Time Series Save Result Time Seres as [use wildeard representation]
Final Seazonally Adjusted Senes j |.fa
Mame of the above result series for the 13t original series: AT Original Seriez.fa
K I Cancel | Anpl | Help

Note: You can select more than one list-box item (result time series) at a time. The SHIFT and
CTRL keys can be used together with the mouse to select and deselect items, including non-
adjacent items. Clicking or double-clicking an unselected item selects it. Clicking or double-clicking
a selected item deselects it.

Attention: The selection of a result time series does not mean that this series will necessarily be
saved to the database/file. The SA-methods Tramo/Seats and X-12-Arima only produce the results
that correspond to the regression- and ARIMA-model used (factors or components that represent
the effects/terms included in the model). Only these results can be saved to the database/data file.
Missing results are therefore not an error of Demetra.

At the bottom of the dialog, an edit box is provided for customising the suffixes of the names of the
result time series used for the saving. First choose the type of result time series in the left combo
box, then modify the corresponding suffix that are proposed to you using the right edit box. The default
construction rule of the names consists in adding a default suffix to the name of the original time
series. See the user manual for a list of default suffixes. To give you an idea how the name will look
like, an example is shown below the edit box using the first original time series and the currently
selected type of result time series.

Tip: Starting the customised suffix by "#" means deleting letters at the end of the name of the
original time series before adding the suffix. This can be useful if a suffix specifying an original
series should be replaced by a suffix specifying a result time series.

Remark: The default respectively user-defined names of the result time series as shown in this
dialog are not applied in the case if suffixes (memorised in a previous run) are found in parameter
list in the database.

Example:

- name of the original series: "MYSERIES.ORIG", default suffix of trend series: ".ft", resulting name
of the trend series: "MYSERIES.ORIG.ft"

- name of the original series: "MYSERIES.ORIG", user-defined suffix of trend series:
"#HHH#TREND", resulting name of the trend series: "MYSERIES.TREND"
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Location and name of result databases/files

Browse the location (host, directory) and name of databases/files into that the result time series are to
be saved. The type of the result databases/files (FAME, ASCII, EXCEL, SAS, ORACLE) depends on
the type of the input database/file. It can therefore not be chosen by the user. By default, DEMETRA
proposes the following result databaseffile...

+ ... for FAME: the database that is used for the input (see page 9: Selection of time series for
input),

« ... for MS-EXCEL: the file that is used for the input (but with different result sheets named
"Demetra_Results (.xx)", xx representing the default time series extension) and

« ... for ASCII: a new text file whose name is constructed by the name of the input data file
extended by the letters " results".
« ... for SAS: new SAS databases whose names are constructed from the first 4 to 6

characters of the name of the input data file extended a specific suffix " ?"
based on the type of result.

Remark: The (default respectively user-defined choice for the) location of the result time series as
shown in this dialog are not applied in the case when “saving information” (memorised in a
previous run) are found in the parameter list in the input databasef/file, and when the corresponding
check box (titled "Save to the same location as at the previous processing") in the last dialog
"Statistical Tool" is clicked.

Output Saving Options E

Selection of the Types of Result Time Series  Selection of the Location far the Saving of Result Time Senes |

— Save to the following location, if no previously settings found or uzed

Select a FAWME database | | Select an Azcil or Excel file i 7| Save Mracle TS b & file

Selection

C:%Program FileshDemetrahD ataE sample_results. bt

K Cancel Anpl Help

Automated module: Saving of parameters

The user can decide whether the sets of parameters specific to each time series (model) should be
saved to the database using the check box "Save updated adjustment and processing settings for
each original time series". The models include e.g. the SA-method and their input parameters, and
the types, names and location of the result time series.

This saving is necessary if statistical tools 1 or 2 are used in a later run, since these tools need the
stored parameters.
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Chapter 3:
Processing and result analysis in the automated module

Dialog "Automatic Processing” of SA-methods

Automatic Processing
E xecuting ES Original Senies
Estimated time left OhOmi3s START
M* of time series proceszed E /1B
INNRENED %
1 difficult tirme: series found STOP |
Monday, &pril 10, 2000 [17h 12m 23s) Bl |

DEMETRA controls the execution of the SA-methods. Errors and warnings are reported to the file
demetra.log. The processing of each time series by the SA-methods is not interactive. However, the
user is permanently informed about the progress in the execution of all series and stop, continue or
cancel the processing at any time (after the SA-method has returned from the execution of one
series).

During the processing, the diagnostic statistics of each time series are automatically computed and
checked and difficult time series detected. If the diagnostic statistics are not significant then the
adjustment is accepted and the result time series and the corresponding set of parameters are
saved directly to the databases or data files. For the difficult series, no result time series or parameters
are immediately saved to the database.
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Table: Status of the project

Status of the Project

¥ Difficult Time Series

B

Fi

¥ Accepted Time Series

o

¥ Mot Processed Time Series

Elapzed Time
[OkOmi17s]

Marme

| Status

| Arirna rmodel | Lijung-Box an resi... | Liung-Box on 2q... | Bow-Pierce o ... | Bow-Pierce oh .. | Hame

AT Driginal Series
BE-Original-Series
CE Original Series
[k, Original Senies
EF Original Senes
ES Original Series
Fl Original Series

FR Original Senes
GR Original Senies
IF Qriginal Senes

IT Original Series

LIl Original Series
ML Original Senies
4

Diifficuilt

Accepted
Accepted
Accepted
Accepted
Accepted
Accepted
Accepted
Accepted
Accepted
Diifficult

Accepted
Accepted

o
1ot
1o
1o
1o
[@rnm
[O11o1m
1o
1o
1o
(LR ('A]]
[210)o11)
I[D11][D‘I‘I]

34.42 [0, 33,901 5%
29.43 [0, 3390] 5%
13.94 [0, 33.90] 5%
15.80 [0, 33.90] 5%
10.60 [0, 33.90] 5%
27.24 [0, 33.90] 5%
22.44 [0, 35.20] 5%
19.38 [0, 3390] 5%
17.50 [0, 33.90] 5%
24.32 [0, 33.90] 5%
23.08 [0, 33,901 5%
17.14 [0, 32.70] 5%
2421 [0, 3390 5%

36.01 [0, 33,901 5%
32.47 [0, 331.90] 5%
433 [0, 33.90] 5
40.801[0, 33.90] 53
21.67 [0, 33.90] 5%
23.57 [0, 33.90] 5%
13.30 [0, 35.20] 5%
2855 [0, 33.90] 5%
31.23 [0, 33.90] 5%
15.46 [0, 33.90] 5%
35130, 33.90] 5%
17.10[0, 32.70] 5%
41.85[0, 33.90] 5%

534 [0, 5.09] 5%
2.40[0,5.93] 5
2.45 [0, 5.99] 5
1.65 [0, 5.99] 5
0.06 [0, 5.99] 5
411 [0,5.99] 5
5.21 [0, 5.93] 5
0.25[0,5.99] 5%
0.3% [0, 5.99] 5
3.03[0.5.99] 5%
0,62 [0.5.99] 5%
1.43[0,5.93] 5%
1.95[0,5.99] 5%

12.32[0.5.99] 5
0.60[0, 5.99] 5
0.21 [0, 5.99] 5
0.63 [0, 5.99] 5
1.05 [0, 5.99] 5%
5.15[0,5.99] 5
0.03[0, 5.99] 5%
2.71[0,5.99] 5%
5.53 [0, 5.99] 5
0.62 [0.5.99] 5%
716 [0.5.99] 5
257[0,5.99] 5
8.34[0,5.99] 5%

AT Qriginal Se
BE-Original-Se
DE Original Se
DE. Original Se
EF Original Ser
ES Original Se
FI Original Ser
FR Original S5e
GR Driginal Se
IR Onginal Ser—
IT Original Seri
LU Original Se
ML Original Se ¥
3

[Cantinue Adustment
ol Series not vel
Eracessed

Treat Selected

Restart Adjustment Difficult S aries

Export Table Save Project

Cloge Project |

While processing the original time series, a table is created that contains the most important
information on the time series and that is shown in the dialog "Status of the Project" after the
processing has finished.

Number of difficult time series: see below for the explanation of this type of time series
Number of accepted time series: see below for the explanation of this type of time series
Number of not processed time series: see below for the explanation of this type of time series

Note: The time series of the different types are only shown in table if the corresponding check
boxes are clicked. If you can not see any time series in the table verify that the check boxes are
clicked.

Buttons at the bottom of the dialog:

Restart Adjustment: This option reloads from the databases all original time series contained in the
project and the corresponding parameter sets. It allows you to re-use the projects for the regular (e.qg.
monthly/quarterly) adjustments without reselecting the time series.

Continue Adjustment of Series not yet Processed: If you had interrupted the Automatic processing
of all time series and some series are still not processed, you can use this option to continue at the
point where you had stopped before.

Treat Selected Difficult Series: This option invokes the procedure for the assisted treatment of
difficult time series. If the automatic processing detected series that could not be adjusted with
satisfaction (significant/bad diagnostic statistics) then these series are marked as difficult. To enable
the option for their treatment you need to have selected at least one difficult series. Do this by mouse-
clicking and using the CTRL or SHIFT key. You can select any subset of time series within the list of
difficult time series.

Export table: It can be useful to have all the information contained in the table of the Status of the
Project in another format or saved to a special database for filing reasons. This option writes the
information for all the series contained in the table to a text file named by the user. It is a simple tab-
separated ASCII file. It can easily imported e.g. in MS-EXCEL. The information is added to the file if it
is not empty. If the file does not exist it is created.

Save Project: The complete project is stored in a Demetra project file named by the user that can be
re-opened at a later point in time. This option also facilitates the re-using of the project in regular (e.qg.
monthly) adjustments.

Close Project: To stop the treatment and close the current project, use this option. The complete
project is stored in a Demetra project file named by the user that can be re-opened at a later point in
time. This option also facilitates the re-using of the project in regular (e.g. monthly) adjustments.
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Use to reopen previously saved and closed projects.

Following information is given in the table (columns):
Name of original time series: as loaded from the database/data file

Status:

» "Not processed (Error message)": The time series has not yet been processed or the programme
was not able to perform the adjustment. Possible reason can be e.g. the incorrect time series
length.

« "Accepted": The time series has been successfully processed, the diagnostic statistics are not
significant or the user accepted the adjustment. The result time series and the corresponding set of
parameters are already saved to the databases or data files. No further user action is needed either
possible for these time series (except restarting the adjustment after an update of the series).

- "Difficult"; The time series has been processed, but the diagnostic statistics are significant. Neither
result time series nor the corresponding parameters are saved to the databases or data files.
Further user action is needed to find an acceptable model. To start the assisted treatment of
difficult time series click on the time series to select them (use the "Ctrl" or "Shift" key to select
several difficult time series) and click the button "Treat Selected Difficult Series".

« "Detailed analysis": Former difficult time series get this status if the user had chosen the
corresponding option in the procedure for the assisted treatment of difficult time series. The future
use of this status is that the series can be better treated in the detailed analysis module to find an
acceptable model. For the moment, the direct transfer of difficult time series to the detailed analysis
module is not available. No further user action is possible for these time series (except restarting
the adjustment after an update of the series).

- "Rejected": Former difficult time series get this status if the user had chosen the corresponding
option in the procedure for the assisted treatment of difficult time series. The user is supposed to
treat the series in a different manner outside DEMETRA: e.g. the series structure may contain an
important break that need the cutting of the series into different parts and their separate
adjustment. No further direct user action is possible for these time series (except restarting the
adjustment after an update of the series).

Tip: To easily select a large amount of difficult time series, unclick all types of time series at the top
of the dialog box except the check box for difficult time series. Then, only difficult time series are
shown in the table and one can select them all together using the key combination "Shift" + "End" +
"Down".

ARIMA model: short write form for the orders (zeros or positive values) of the computed and applied
seasonal ARIMA model "(#AR #l #MA)(#SAR #SI #SMA)", e.g. the Airline model can be written as
"011)011)"

« #AR: order of the regular autoregressive factor

» #l: order of the regular differentiation

« #MA: order of the regular moving average factor

« #SAR: order of the seasonal autoregressive factor

« #SI: order of the seasonal differentiation

« #SMA: order of the seasonal moving average factor

Higher the order more complicate is the model. High model orders may signify non-parsimonious
models, lead to highly correlated coefficient estimators, and penalise forecast accuracy. Model orders
over (3 2 3)(2 1 2) would be certainly inappropriate. The Airline model (0 1 1)(0 1 1) is a simple, robust
and very common model.

Note: If the seasonal part only contains zeros (x x x)(0 0 0), a non-seasonal model is used. If
SEATS uses such a model no seasonal factors/component and seasonally adjusted series are
computed. In fact, the seasonally adjusted series is equal to the original series.

Diagnostic Statistics:

Ljung-Box on residuals: diagnostic statistic based on the ARIMA residuals in the form
"#A [#B, #C] #D", e.g. "26.81 [0, 33.90] 5%"

» #A: statistic
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- #B: lower confidence limit

« #C: upper confidence limit

- #D: confidence level in %

A statistic outside the confidence interval (limited by both confidence limits) signifies that there is
evidence of autocorrelations in the residuals (of the ARIMA model fitting). A linear structure is left in
the residuals.

Ljung-Box on squared residuals: format as the former statistic
A statistic outside the confidence interval signifies that there is evidence of autocorrelations in the
squared residuals (of the ARIMA model fitting). A non-linear structure is left in the residuals.

Box-Pierce on residuals: format as the former statistic (only for TRAMO/SEATS)

A statistic outside the confidence interval signifies that there is evidence of autocorrelations in the
residuals (of the ARIMA model fitting) at seasonal lags. A linear seasonal structure is left in the
residuals.

Box-Pierce on squared residuals: format as the former statistic (only for TRAMO/SEATS)

A statistic outside the confidence interval signifies that there is evidence of autocorrelations in the
squared residuals (of the ARIMA model fitting) at seasonal lags. A non-linear seasonal structure is left
in the residuals.

Normality: format as the former statistic (only for TRAMO/SEATS)
A statistic outside the confidence interval signifies that the distribution of the residuals (of the ARIMA
model fitting) shows asymmetry and/or kurtosis pattern inconsistent with the normal distribution.

Skewness: format as the former statistic (only for TRAMO/SEATS)
A statistic outside the confidence interval signifies that there is evidence of skewness in the residuals
(of the ARIMA model fitting). The residuals are asymmetrically distributed (3rd central moment).

Kurtosis: format as the former statistic
A statistic outside the confidence interval signifies that there is evidence of kurtosis (4th central
moment) in the residuals (of the ARIMA model fitting).

ARIMA forecast error: format as the former statistic (only for X-12-ARIMA)
A significant size of the ARIMA forecast errors signifies that the forecasts vary too much around the
true values. The ARIMA model can not fit the time series well.

Percentage of outliers: format as the former statistic

A high number of outliers signifies either that there is a problem related to a weak stability of the
process, or that there is a problem with the reliability of the data. The ARIMA model can not fit all of
the observations.

Combined statistic Q: format as the former statistic (only for X-12-ARIMA)
A significant combined statistic Q (M1, M3-M11) means that some of these X-12-Arima quality
assessment statistics Mx concerning the decomposition are outside the acceptance region.

Time span (n° of observations):
The period, year of the first and the last observation and the total number of observations are given.

Transformation:

» Logarithm: The logarithm transformation is performed.

« None: No transformation is performed.

» Test for log-transformation: The programme tests for the necessity of a logarithm transformation of
the original series (TRAMO: based on a trimmed range-mean regression, complemented with the
BIC values, X-12-ARIMA: based on the AICC values). No transformation is performed if a original
series contains zeros or negative values.

» Square root transformation: The square root transformation is performed.

« Inverse transformation: The inverse transformation is performed.

» Logistic transformation: The logistic transformation is performed.

« Power transformation: A transformation is performed according to the inputted power value.
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Mean correction:
« Yes: A mean correction is performed.
« None: A mean correction is not performed.

Trading day effect:

» No: A trading day correction is not performed.

« 1 regressor: A working day correction is performed: There are no differences in the economical
activity between the working days (Monday to Friday) but between these and non-working days
(Saturday, Sunday). The varying number of these days is considered.

« 2 regressors: A working day and length-of-period correction are performed: There are no
differences in the economical activity between the working days (Monday to Friday) but between
these and non-working days (Saturday, Sunday). The varying number of these days and also the
total number of days per period are considered.

» 6 regressors: A trading day correction is performed: There are differences in the economical activity
between all days of the week. The varying number of these days is considered.

» 7 regressors: A trading day correction and length-of-period are performed: There are differences in
the economical activity between all days of the week. The varying number of these days and also
the total number of days per period are considered.

» 6 stock-effect regressors (only for X-12-ARIMA): A stock trading day correction is performed: There
are differences in the economical stock activity between all days of the week. The weekday
(Monday, Tuesday, ..., or Sunday) of the concerned day of the month (e.g. the last day of the
month) is considered.

Easter effect:

+ Yes (#A day(s)): The correction for the Easter effects is performed. #A days before Easter are
considered in the Easter effect regression variable.

« No: The correction for the Easter effects is not performed.

Outliers:

Outliers are "historically unexpected" values (data irregularities) in the time series that result either

from real extraordinary economic effects or from the modelling: some few values may not "follow" the

ARIMA model chosen and are therefore excluded from the modelling. Unfortunately, often these real

extraordinary economic effects are unknown, and the corresponding time series values are often only

detected because they fall out of the structure (modelled with the ARIMA technique) contained in the

other values.

o "#A: #B1 #C1(#D1), #B2 #C2(#D2), #B3 #C3(#D3), ...":
#A is the number of outliers, the #B’s, #C's and #D’s are the type, date and observation number of
each outlier. #B can have the entries "AQ" (additive outlier), "LS" (level shift), "TC" (transitory
change or also known as temporary change), "RP" (ramp effect) or "IO" (innovational outlier). An
additive outlier is able to catch a single point jump in the data, a temporary change and a ramp
effect is a single point jump followed by a smooth return to the original path, and a level shift is a
permanent change in the level of the series. Since innovational outlier (especially at the beginning
of the series) may have very drastic effects on the level of the series, they should not be
considered.

« None: A correction for outliers is not performed or no outliers were found.

Missing observations:

» None: There is no missing observation.

- "#A: #B1 (#C1), #B2 (#C2), #B3 (#C3), ..."
#A is the number of missing observations, the #B’s and #C's are the date and observation number
of each missing observation.

Other regression effects:
« None: There are no other regression effects.
« "#A Regressor(s)": #A is the number of user-defined (fixed) regression effects (variables).

ARIMA decomposition: (only for TRAMO/SEATS)

« None: SEATS is not used. No seasonal decomposition is performed.

« Exact: SEATS used the ARIMA model provided by TRAMO for the decomposition. Hence, the
models for the pre-adjustment and for the decomposition are the same.

« Seasonal component made zero: SEATS eliminated the seasonal part of the ARIMA model
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provided by TRAMO because the seasonality is not strong enough for decomposition. Hence, the
models for the pre-adjustment and for the decomposition are not the same. The decomposition is
limited to the estimation of the trend and of the irregular factors/component. No seasonally adjusted
series is computed since it is equal to the original time series. However, the results are normally not
impaired by this change.

« Approximated: SEATS changed the ARIMA model provided by TRAMO because e.g. the
decomposition of this model was not admissible. Hence, the models for the pre-adjustment and for
the decomposition are not the same. However, the results are normally not impaired by this
change.

« Not admissible: The SEATS decomposition of the ARIMA model provided by TRAMO was not
admissible. The parameter settings forced SEATS not to try to find an adequate model to replace
the former one. Hence, no decomposition was done. By default, the series is considered as difficult.
To overcome this problem, use the DEMETRA defaults as parameter settings (it forces Seats to
find an adequate replacing ARIMA model). Or, if you use the statistical tool 1 or 2 loading previous
modelling settings, manually define a decomposable ARIMA model in the series-specific parameter
item in the database.

X-11 decomposition: (only for X-12-ARIMA)

«  With ARIMA forecasts: X-12-Arima could use or successfully select an ARIMA model for the time
series and use it to compute forecasts that are added to the time series before the decomposition.
This noticeably improves the decomposition quality at the recent end of the series since ("more")
symmetric filters are used.

« Without ARIMA forecasts: The automatic ARIMA model selection procedure did not find an
acceptable model for the time series in the list. Reasons are the failing of at least one of the tests
for an evidence of non-seasonal overdifferencing, for the size of the average absolute percentage
error in within-sample forecasts, and for the Ljung-Box Q chi-square probability for each model.
This may noticeably harm the decomposition quality at the recent end of the series since
asymmetric filters are used.

X-11 seasonal filter: (only for X-12-ARIMA)

« 3xX MA: X-12-ARIMA used a 3xX moving average (MA, also called seasonal "filter") whereby X
can be one of the numbers 1, 3, 5, 9 or 15. 3xX MA means that an 3-term simple average is taken
of a sequence of consecutive X-term simple averages. The same MA is applied to all calendar
periods (e.g. months or quarters). Broadly speaking, long filters (high numbers X) are adequate for
stable seasonal movements in the time series while short filters (low numbers X) are more
appropriate for unstable, fast evolving patterns.

» Stable: X-12-ARIMA used a stable seasonal filter: A single seasonal factor for each calendar period
(e.g. months or quarters) is generated by calculating the simple average of all values for each
period (taken after detrending and outlier adjustment). The stable filter is applied to all calendar
periods (e.g. months or quarters).

« X-11 default: A 3x3 moving average is used to calculate the initial seasonal factors in each
iteration, and a 3x5 moving average to calculate the final seasonal factors. This seasonal filter is
applied to all calendar periods (e.g. months or quarters).

» Depending on period: The user specified in the parameter item that was loaded with the time
series, different seasonal filters for different calendar periods (e.g. months or quarters).

X-11 trend filter: (only for X-12-ARIMA)

In the case of X-12-ARIMA, the programme gives more detailed information on the trend filter used.

The filter might be fixed in advance (by choosing the appropriate option while defining a customised

project) or selected by X-12-Arima based on statistical characteristics of the data.

« X-term Henderson MA: X-12-ARIMA used a X-term Henderson moving average for the detrending
whereby X can be any odd numbers from 3 to 101.

Broadly speaking, long filters (high numbers X) are adequate for stable trend movements in the time

series while short filters (low numbers X) are more appropriate for unstable, fast evolving patterns.

Seasonality:

This item gives more information on the seasonal structure of the time series or the type of ARIMA

model (seasonal/non-seasonal) used for the adjustment. This is an indication if seasonal adjustment is

adequate or actually performed.

» Seasonal model used: A seasonal ARIMA model was automatically identified by TRAMO/SEATS. If
SEATS was used it did accept the seasonal model and actually perform a seasonal adjustment.
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+ Non-seasonal model used: A non-seasonal ARIMA model was automatically identified by
TRAMO/SEATS, or imposed by SEATS that could not identify significant seasonality in the time
series. A seasonal adjustment was NOT performed. If no other adjustments are performed (e.qg.
calendar adjustment), the seasonally adjusted series would be the same as the original time series,
and is therefore not computed and saved to the database.

« Seasonal model imposed: A seasonal ARIMA model was imposed by the user or by the modelling
settings saved in the databases. If SEATS was used it did accept the seasonal model and actually
perform a seasonal adjustment.

» Non-seasonal model imposed: A non-seasonal ARIMA model was imposed by the user or by the
modelling settings saved in the databases. A seasonal adjustment was NOT performed. If no other
adjustments are performed (e.g. calendar adjustment), the seasonally adjusted series would be the
same as the original time series, and is therefore not computed and saved to the database.

» To be checked: The seasonal adjustment procedure did not yet get to the normal end.

» Significant: X-12-ARIMA identified significant seasonality in the series. A seasonal adjustment is
recommended.

« Probably present: X-12-ARIMA identified some uncertain seasonality in the series. A seasonal
adjustment is might be recommended.

» Not significant: X-12-ARIMA did not identify significant seasonality in the series. Even though a
seasonal adjustment was not recommended or useful, the seasonal adjustment was performed (if
so specified). If a pre-adjustment (correction of calendar-effects, outlier correction) is performed, a
non-seasonal RegARIMA model should be considered.

Input location:
This indicates the place (computer, directory, database) where the original time series was taken from.
The database extension indicates the database type (e.g. db: FAME, xlIs: MS-EXCEL, txt: ASCII).

Output location:
This indicates the place (computer, directory, database) where the result time series were saved to.
The database extension indicates the database type (e.g. db: FAME, xlIs: MS-EXCEL, txt: ASCII).

Result time series saved:

This indicates the already saved result time series. If this field is empty, no results have been saved
yet during the current adjustment. The list contains the type of the results (e.g. fa: final seasonally
adjusted time series, ft: final trend series) and the series-specific name of the series as used for the
saving.

Assisted treatment of difficult time series

7 Dometra  [Automated Module Projeot 2] B The processing of all the selected difficult

=l Project Treatment of Difficult TS Window  Help =l=] x| . . . f d b Up t
ECECEL time series is performed one by one. Up to
e b A G s two new modelling sets can be created that
should perform an adjustment with satisfying

diagnostic statistics.

0000 N

t - M
Iﬂ 'V\ D2 peeefemeepo-d w — e
, e '€—_| | ] Graph of the original time series

JANED TANEE TRHEA JANDE | JANSS T JANGT AN JANQT TR [T ——— Graph Of reS|dua|S avallable for each

25000

—1

Information on Madels Model 1 (Trama Seats] Information on Diagnostics | Model 1 {Tramo-Seats H ; ;
Time span (n° of obs | JAN1330 - DECT396 (84) | Ljung-Bax on residuals 34,4210, 3390 5% model on S|mp|e click on the correspondlng
PREADIUSTMENT Bt Pistcs e ressicusls 534 [0,5.99] 5%
Transformation Logarithm Ljung-Bo on squared residuals 36,01 (0, 33.90] 5% column headers
Mean Canection Nane (BB an g revuale 12 3700,539)5% . e .
Conection for Trading Dy Effect  None Normality ZH [0 G5B Table of modelllng SpeCIflCatlonS for each
Comertion for Ester Eifest None Skewness 043058, 0158] 53 .
Comection for Dulers 2 Outlers) Kurtasis 329 1,84, 4.16] 5% model: "Model x (method)" with x=1,2,3 and
40 MAYT996 [77] bwalue 490 Percentage of autiers 2:38% [(1%, 5.05%] acthoe .
TCUNISELE) tvave 374 \ method=Tramo/Seats,X-12-Arima
Car. far Missing Obs. 1 Misz.obs. A . 1
SEP1990 (3] interp. value [lewell  24095.56 Maclel 1 (Tramo-Seats) -
Caorr. fiar Other Redr. Effects Mone - Significant LIUNG-BOX (on res ) statistic: Tab I e Of d | ag n 0 St | C S for eaCh m Odel
Specif. of the ARIMA madsl @11)0E11) Evidence of autocorrektions in residuals (of the ARIMA M T —~———_ H
DEOMPOSITION = Sichre s 1o n he et Text message for each model referring to
ARIMA Decompasition Exact - Significant LIUNG-BOX (on souarsd res ) statistic: - H ' H . . . .
Seacoreity Semsonalmodelused |4 _r' significant  diagnostic  statistics  with
Ready [HUKM [TREMO/SEATS [Monday, November 23,33 (07

conclusion.
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The interface works in the following way: Using the pull-down menu you can create a new modelling
set to perform a new automatic processing or a new customised seasonal adjustment.

The “automatic processing“ option results in running the same seasonal adjustment method
(TRAMO/SEATS or X-12-ARIMA) as used in modelling set 1. However, it uses the most automatic
options of statistical tool 3 (New automatic seasonal adjustment (see page 13) with test for trading
day and length-of-month adjustment - 7 regressors) that are independent of any other previously
set parameters.

If you choose the “customised adjustment” option, DEMETRA recommends taking one of the
following actions:

Customised Treatment of Difficult Time Series

Improvementz which could be made by the ugerz, The following hints may be worthwhile congidening:

Check the data and the reziduals to zee if the zeries In the caze where the diagnostic statistics are zatisfuing, but only the
behaviour changes sharply in thiz sample. [F it is the number qf outliers iz too large [higher than 52 of the number of
case, then split pour sample ... observations]. then ...

" stop the treatement here, split your sample manually. . increase the sigrificance level for outiers: 28 i

Lok az well for practical events occuring during thoze dates which
could have influenced the serie: data, and construct regression variables
IF there are still problems in the residual autocorelations bl ta explain these effects.

[significant Ljung-Bo=/B ox-Pierce statistics on
residualz], then ...

... check the trading days reprezentation. |z it adequate

for that series? If there iz evidence of non-lineanties [zignificant

Ljung-Box/B ox-Fierce statistics on squared residualz], then
increase the number of residuals taken as outliers. .

If the series iz [lagarithm] transformed but there is no visible | | ¢~ b ¢ e e sierlfeanes I far auilias R -
proportional relationzhip between the trend and the - 9 d : -
zeazonal movements ar the other way araund, then ..
.. modify the transformation specification. " Customize maore parameters at once
Cancel 1

Taking any of the actions listed above, then DEMETRA re-runs the seasonal adjustment method
(TRAMO/SEATS or X-12-ARIMA) as used in modelling set 1. It uses the automatic processing
options of statistical tool 3 (New automatic seasonal adjustment (see page 13)) plus the modified
parameters (e.g. for trading day correction, logarithm transformation or the critical value for outliers,
see statistical tool 4 (New customised seasonal adjustment (see page 14)).

The model obtained from the new adjustment is called "Model 2 (method)". The new residual
graphs, specification and diagnostic results of "Model 2 (method)" are displayed together with
"Model 1 (method)". One can define up to 3 different models per difficult time series but use the
automatic processing option only once.

If a new model for a series passes the diagnostic tests, then the user can accept this model and
the interface saves the output (result time series) and the corresponding new set of parameters
directly into the databases or data files. The series is removed from the list of difficult series. The
modelling set accepted by the user is shown later in the table of the Status of the Project.

Accept a Model
Pleaze, select the madel pou wart bo accept,
The conesponding result ime series and

zeazonal adiustment parameters will be zaved.
Cancel 1

[hadel 3 [T ramo-S eats]

Title: AT Driginal Series
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Remarks:

If ASCII files are used, all information (new parameters together with the original time series, all

result time series) are saved to the same result ASCII file.

By default, the new parameters are only saved in the case if statistical tool 3 or 4 (new automatic or

new customised adjustment) were used.

The final seasonally adjusted and the final trend series are saved (by default) if not differently

specified.

Interpretation of significant diagnostic statistics

Diagnostic statistic

Ljung-Box test on residuals

Box-Pierce test on auto-correlations
of residuals at seasonal lags

Ljung-Box test on squared residuals

Box-Pierce test on auto-correlations
of squared residuals at seasonal lags

Normality test on residuals

Skewness

Kurtosis

Size of errors in out-of-sample
forecasts

Number of outliers

Number of outliers on a particular
period

All candidate ARIMA models rejected

Significant combined statistic Q (M1,
M3-M11

Eurostat, April 2000

Kind of problem in time series

Evidence of autocorrelations in residuals (of the ARIMA model
fitting). A linear structure is left in the residuals.

Evidence of autocorrelations in residuals (of the ARIMA model
fitting) at seasonal lags. A linear seasonal structure is left in the
residuals.

Evidence of autocorrelations in squared residuals (of the ARIMA
model fitting). A non-linear structure is left in the residuals.

Evidence of autocorrelations in squared residuals (of the ARIMA
model fitting) at seasonal lags. A non-linear seasonal structure is
left in the residuals.

The distribution of residuals (of the ARIMA model fitting) shows
asymmetry and/or kurtosis pattern inconsistent with the normal
distribution.

Evidence of skewness in residuals (of the ARIMA model fitting).
The residuals are asymmetrically distributed (3rd central moment).

Evidence of kurtosis (4th central moment) in residuals (of the
ARIMA model fitting).

The out-of-sample forecasts vary too much around the true
values. The chosen ARIMA model cannot fit the time series well.
Since the forecasts will be used for the decomposition of the time
series, a satisfactory accuracy cannot be assured on the actual
end of the components.

High number of outliers found. Either there is a problem related to
a weak stability of the process, or there is a problem with the
reliability of the data. The chosen ARIMA model cannot fit all of
the observations.

Evidence of an anomaly on a particular period. An index variable
should be built to catch it

No model with acceptable forecast errors, Ljung-Box Q statistic
and no sign of overdifferencing could be found. The
decomposition is done without ARIMA forecasts.

Some of the X-12-Arima quality assessment statistics M
concerning the decomposition are outside the acceptance region.
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Chapter 4:

Use of the detailed analysis module

General Overview

The module for detailed analysis is build with the aim to allow in-depth comparisons of different
variants (sets) of seasonal adjustment parameters and adjustment methods for single series of
particular interest.

and tables

Features

in-deep examinations of the seasonal behaviour of single time series using user-friendly graphs

useful tool for analysing time series with a behaviour very difficult to modelise
nearly the whole capacity of the SA-methods: access to most of their options and to all their output

including text output, data output (time series), diagnostics and graphs

(brief list, most important specifications, and complete list)

modelling specifications and diagnostic statistics from the SA-methods with 3 degrees of detail

possibility for saving the result time series and the corresponding set of the parameters into the

production databases, data files or text files, and to export modelling specifications and diagnostic
statistics into a text file (which can easily be imported into MS Excel)

Attention: Only one single time series can be treated in one detailed analysis project.

Structuring

The main project view is divided into 5 sub-windows:

%, Demetra - [Detailed Analysis Project 1] [=[O[x]
Froiect [ty Frocessing ResulAnalysis Window Help -[8]x]|
il k HModeling.. Ctrk+hd
Statistical Treatment... Crl+5
w0000 1 Riesul Seriss [for Datshases) 02  RESIDUALE from AT Driginal Series - hbdel 1 (Trame- Seats)
e O O | e N S 11— 4— =Graph of the original time
s0000 o — ‘I_‘ .
odel | — f series
40000 Delete Model... « .
T Define User ol ) = Graph of residuals or other
T (WL | . .
UP“L uF\ A j‘L dl"\ V result time series produced
21 .
o | M V\ Lh L \n I by the seasonal adjustment
| RS S N L N O methods (if available)
| — =Table of modellin
0 date 03 —
JANgD JBHNGZ JANGS JEHGG 1ANg3 JANgD JANGZ JANgs e 1ANg3 S p ecCl f| cations for each
Infarmation on Models | todel 1 [Trama-Seats) | Infarmation on Diagnostics Tdel 1 [Tramao-Seats H H
Time Span ' of obs.) JEN1390 - DECT336 (84] STATISTICS ALS mOdeIIIng set (m Odelllng
Method Tramo/Seats i Ton residuals 34.42 [0, 33.90] 5% E H it
PREADILISTHENT & [ Supsm specifications/statistical
Transformation Logarithmn Liung-Box on squated residusls 3807 [0, 33.90] 52
Mean Canection Nore: BoPierce on squared residuals 1232 [0, 5.99] 5% treatm ent)
Corection for Trading Day Effect  Mone DESCRIPTION OF RESIDUALS . .
Correction for Easter Effect None Nomaliy 234[0,5.99)5% 44— " Table of di agnostics for
Coarrection for Dutliers Autorn.ADLS.TC: 20.. Skewness -0.43[-0.58, 0.58] 5% .
A0 MEYTS56 (77) tvalue 4.30 1,990, 1.850) 5 Kutosis 329[1.84, 416 5% each modelling set
TCJUNT996 (78] tvalue -3.74[-1.990,1.990] 5% OUTLIERS .
Carr. for Migsing Obs. 1 Miss.obs. Peicentage of outiers 2.38% [0%, 5.0%] ad-hoc Text m eS S ag e refern ng to
SEP1990 (3] interp. value (level]l  10.09 T ey ——
Cor. for Other Regr. Effects Naone ! - . il H ifi H H 1ot
Ao AP, e significant diagnostic statistics
vidence of aulocorrelstions n residuals (of the morel fiting . i
EE%’AMSE:J;LT;W Epact Alinear struclure is lefl in the residuals, - S for each modelli ng set with
Seasonaliy Seasonal model used 4« | » H
Add a new defaull, automatic or user-defined madel o the project UM [ [Manday, November 23,99 [07.34 PM| conclusion

Note: To see relevant data in these windows (except the graph of the original time series), at least
one model need to be created.
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In-build functions
Add/delete/save models

Models (sets of modelling/seasonal adjustment parameters) can contain different modalities for the
parameters of one SA-method or they can contain comparable settings for different SA-methods.

Pulldown menus:  Specifications — Add New Model...
Specifications — Delete Model...
Specifications — Define User Model...

Add New Model You can add a model
. - with parameters for a fully automatic seasonal
5 | adjustment method I . ..
S ok adjustment (3rd statistical tool: "Default parameters for
[Tramo/Seats [ Cancel | a new automatic processing"): "Automatic model"
- with the simple and robust AIRLINE specification with
2 Automatic mods! default initial coefficients (original TRAMO/SEATS or
€ #iline model with default inial parameters X-12-ARIMA defaults): "Airline model with default initial
¢ Model from file [:_)arameters"
Mame the model as: - or with user defined parameters (that must have been
previously saved in a model file). In the first two
IModeI 2 [Tramo-Seats) A A .
options, you need to specify the seasonal adjustment

method to be used: "Model from File"
DEMETRA now provides the possibility to give the new
model a customised name. It will be used wherever the
model is mentioned.

Tip: You can change the name of a model later if you click in the columns of the modelling sets in
the tables for "Information on Models" or "Information on Diagnostics".

In the case of the choice of the Since the SA-methods do not decide between the

"Automatic model" the following selection types of trading day effects, the user must do this

needs to be done: choice depending on the mean time series length and

on the user's knowledge about the type of time series

Type of Trading Day Effect (e.g. trade, employment, production index, accounts,
Type of Trading Dap Effect to Test etC)

€ ‘wiorking days (Monday to Fiiday) Tregresser In general, very short time series should rather be

adjusted with few trading day regressors (1 or 2),
whereas longer time series may be better adjusted
using 6 or 7 trading day regressors. In the case of a

" warking day (Manday to Friday) & length-of-period: 2 reqressors

 Trading day [Monday, Tuesday, ..., Saturday): E regressors

& e da e, The. 2 Sall R lena el T iR doubt, try several options and decide yourself for the
best one (e.g. using the goodness of the diagnostic
Country-zpecific holidaps | 0K I Cancel Statlstlcs fC()I’ egaCh tl’lgj) g g

4 different trading day effects are possible:

« Working day effect: There are no differences in the economical activity between the working days
(Monday to Friday) but between these and non-working days (Saturday, Sunday). Hence, the
varying number of these days is considered.

« Working day and length-of-period effect: As before, but also the total number of days per period is
considered.

» Trading day effect: There are differences in the economical activity between all days of the week.
Hence, the varying number of these days is considered.

« Trading day and length-of-period effect: As before, but also the total number of days per period is
considered.

The corresponding regression variables are automatically created by the programme that incorporates

the calendar for the years from 1901 to 2099. Specific holidays (e.g. depending on regions or

economical activities like banking) may be added by the user.
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Model

Select one of the fallowing models:

Mo 2 (1 2] Cancel You can delete any previously added models
from the workspace. All results and outputs of
these models will be destroyed.

Save As

Save jn: I =4 Demetra

[ 7]x]

|_1Data

|1 graph
D autpLt
1 Uniix
#12amd

File narme: kodel 2 [Tramo-S eats]

Save I

Save az ype: I Madel file [* mdl)

j Cancel |

Save your models that can be useful for other
time series or later adjustments to a special
model file. For that use the function "Define
User Model". Models stored in this way can be
re-loaded in the "Add New Model" dialog box
using the option "Model from file". Parameters
depending on time series characteristics (e.g.
time series length) are ignored.

Remarks: If DEMETRA finds during the time series loading process a previously-stored parameter
set, it creates a new model in the project and shows the modelling specifications. If no parameter
set was found, the user is asked to add a new initial model.

A model is always associated to one fixed SA-method: either TRAMO/SEATS or X-12-ARIMA.

Customise model names

Customisation of Model Hames E

Mame the model as:

This dialog box (invoked by a right mouse click inside the
different columns of the tables for "Information on Models"
or "Information on Diagnostics") let you customise the
name of the corresponding modelling set. The new name
will be used wherever the model is mentioned.

IModeI 2 [Tramao-Seats]

T Cancel

Modify specifications for modelling or statistical treatment of single models

Pulldown menus:  Specifications — Modelling...

Specifications — Statistical Treatment...

Demetra allows modifications of the specifications of the "Modelling..." and "Statistical Treatment..."
of one of the models already created. Select the model for which you want to change some
parameters and customise the settings for the

- "Data Handling" (transformations, interpolations, mean correction),

- "Regression Variables" (trading day and Easter effect, outliers),

--"ARIMA Model Specification" or "Automatic Model Identification/Selection" and
- "Model Estimation"

- or "Decomposition" (ARIMA-model based method or MA-based procedure "X11") and
- "Forecasting".

Remark: The changes to the parameters will only be applied, if you quit the "Specification" dialog
boxes using the "OK" button. No modifications will be applied if you quit with "Cancel". You will only
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be able to perform parameter modifications after having created at least one "model". See the
paragraph just above for more about how to create a new model.

The parameters for modelling and statistical treatment can also be set or modified:

« while reading the model from the database: Demetra automatically finds models sets of previously
treated time series

- while adding a model to the project: Demetra sets the parameters to the default, automatic or
previously saved modalities for the new model.

e by Tramo/Seats and X-12-Arima: the SA methods can return new modalities of parameters and
therefor change the executed model, e.g. the option for a pre-test of log-transformation will result in
a decision: a model with or without log-transformation.

Modify application settings

Pulldown menus:  Specifications — Result Series (for Databases)...
Specifications — Rules for Model Acceptance...

Demetra allows now the a-priori selection of the result time series that should be produced by the
seasonal adjustment methods, and that are destined to be saved to the result databases when one
modelling set is finally accepted. Make your choice at the beginning of your work before you run the
seasonal adjustment methods because subsequent selections have no influence anymore!

Result Time Series to be Produced [For Storing in the Databases) And Their Names [ ]
Selection of the Types of Result Time Series |
—Save Alzo the Following Types of Result Time Seri

Final Components Forecasts of Final Components

™ Final Trend [ Forecast of Final Trend

™ Final Seasonally &djusted Series [~ Forecast of Final Seasonally Adjusted Series

Other Final Compaonents Other Forecasts of Final Components

Final Cyclical Factars [Component] ;I Farecasted Final Cyclical Factar [Cornp.] d
Final Seazonal Factars [Component] Forecasted Final Seazonal Factor [Comp.]

Final limeaular Factars (Compongntl LI Forecasted Final Irmeaular Factor (Camp. LI
Freliminary Result Series Foiecasts of Preliminary Result Seres

Seazanally Adiusted Series ;I Farecasted Seazanally Adjusted Series ;I
Trend Forecasted Trend

Cuclical Factors [Comoanent] LI Forecasted Cyclical Factars (Componentl LI
Pre-adjustment Factors (or Components) Farecasts of Pre-adjustment Factars [or Components)
Tranzitory Changes ;l Forecasted Transitory Changes ;l
Level Shifts Forecasted Level Shifts

Aomeaate Outier Effects LI Forecasted Aoareaate Outlier Effects LI

—User-specified Mames (Suffix] for Result Time Seri

Type of Resul Time Series Save Result Time Series as [use wildcard representation)
Final Seasanally Adjusted Senes j I.Ia

Mame of the above result series for the 1st original zeries: AT Original Series.fa

Ok I Cancel | Apply | Help |

This dialog box also provides input fields to customise the suffixes of the names of the result time
series used for their saving.

Attention: The selection of a result time series does not mean that this series will necessarily be
created: The SA-methods Tramo/Seats and X-12-Arima only produce the results that correspond to
the regression and ARIMA model used (factors or components that represent the effects/terms
included in the model). Only these results can be obtained. Missing results are therefore not an
error of Demetra.

Remark: The changes to the parameters will only be applied, if you quit the "Result Time Series to
be Produced..." dialog boxes using the "OK" button. No modifications will be applied if you quit with
"Cancel".

Use the pull down menu item "Rules for Model Acceptance..." to select the diagnostic statistics that
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DEMETRA should use to control the quality of adjustment like significance levels, the number of
outliers which will be accepted, etc.

For more information, see page 20 for the Criteria for the automatic detection of difficult time series.

Process the adjustment for single models

Pulldown menus:  Processing — Execute SA...
Processing — Save Results to Database — Result Series
Processing — Save Results to Database — Parameter Set
Processing — Export Status Information

Run the SA-methods on the time series using one of the models in the project. You can run the

methods several times on the same model even if you don't change any parameters. TRAMO/SEATS

and X-12-ARIMA can return new modalities of parameters and therefore change the model (e.g. the

option for a pre-test of log-transformation will result in the decision for a model with or without log-

transformation).

After the seasonal adjustment, one can

- save the results time series (e.g. trend or seasonally adjusted series) for a given model to the
database,

- save the parameters of a model to the original time series (The saved parameters can be used
again in the automated module in statistical tool 1 or 2 using "Previous model settings"), and

- export the information on the time series like model specifications and diagnostic statistics to a
text file (Use this function to create or update summary tables (for filing)- the format used is very
convenient for an import in MS-Excel (tab-separated format). This function corresponds to the
export of text information in the dialog box "Status of the Project" in the automated module.

Remark: In some cases, the treatment with the SA-methods can be very long, especially if you
have a relatively difficult time series and options for new estimations. Please be patient and wait for
the return of the programme. DEMETRA will normally tell you if any error occurred.

DEMETRA only saves the result time series that have been selected previously to the execution of the
seasonal adjustment method, and that have actually been calculated by them. Make this choice at the
beginning of your work before you run the seasonal adjustment methods because subsequent
selections have no influence anymore!

& Only the result ime zenes as defined within the pull-down menu item 'S pecifications - Result Senes [For Databazes)' can
be zaved,
and alzo only in the caze that they had actually been produced by the 54 method.

Do you want to zave the conesponding model zet to the databaze at the zame time?

Mo | Cancel |

Before saving the result time series, DEMETRA will request for the place of saving (name and location
of result ASCII file, EXCEL file, SAS database or FAME database).
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Compare the results (graphs and diagnostics) for different models

Pulldown menus:  Result Analysis — Information on Models

Result Analysis — Information on Diagnostics
Result Analysis — Graph in Right Upper Area...
Result Analysis — Graphical Comparison Tool
Result Analysis — Show Log File...

Following modifications can be done to the detailed analysis project view:

.
0’0

72
0'0

You can customise the degree of detail in the table of "Information on Models" and the table of
"Information on Diagnostics": brief list, most important specifications and complete list.

You can customise the type of series shown in the upper right window that normally is the series
of residuals. Only currently available result time series for any model can be selected with the pull-

down menu item "Graph in Right Upper Area...". \
Selection of Result Time Series [_ (O[]
Help ==
[ o | \
0z  RESIDUALS 1\'om AT Original Series - Model 1 (Trame- Seats)
Select Result Time Sefies ﬂl | ﬁ| __________________________________
" - 7 LAl | I I l
E-[0 Final Series - '
G-F Original unconected series - A
EE Final trend : Hill R NIL I LY (.
NN 1 Moded 1 [Tramo 1 o U w
E Final seazonally adiusted series 2. I ;
#-[J Factaors I | A O OO O N SO I A S
i-[1] Components L 02

#-[0 Residual:
. . dane| 02 date
-3 Freliminary Series IANaE R JANSE JANaG JANGE JANGE

[0 Forecasts of Final Se ﬂ
e e . e - P Information on Diagnostics todel 1 [Tramo-Seats|

STATISTICS ON RESIDUALS

The tree shown in the first dialog box contains all the result time series available within the
current Detailed Analysis project. It is structured in the following way:

1. level: general type of result time series

2. level: name of result time series

3. level: name of the modelling set to which the result time series belongs to

Note: To change the time series shown in the upper right area of the Detailed Analysis main
project view, you must precise your selection up to the level 3! Otherwise an error message "You
need to select a model." will be shown.
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.

< An important tool in the detailed analysis module is the view for the graphical comparison of result
time series. It is invoked by the menu item "Graphical Comparison Tool..." and opens a hew
window with 4 non-overlapping areas for different graphs.

:'E'_Demeha - Detailed Analysiz Project 1 =] E3

Project  Specifications  Processing  Besult Analpsis  Window  Help

D= 1% ||| =] 7]

I Detailed Analysis Project 1:2 M= B3 I
ORIG. UNCORRECTED SERIES (from TRAMO) - hiodel 1 (Tramo- Seats) 1 ACF OF RESIDUALS - hodel 1 (Tramo- Seats)

FINAL TREND - hiodel 1 (Tramo- Seats)
goppp  FIMAL 4 SERIES - hadel 1 (Tramo- Seats)

50000 08

40000

30000

|} b [ o L Ill “ ] Lo, 1
Zoan... I
Frint Graph... R‘ﬂh """""""""""""""""

20000

Export Yalues \J \ 05
10000 Y ¥
i) date| -1 lag)
JANAD JANa1 JANGZ JANIE JAND JANGSE JAMIE JANAT o 1 24 36
FORECASTS - Model 1 (Trame- Seats) 15 SPECTRUM SERIES - hodel 1 (Tramo-Seats)
lower i limit for - hodel 1 Ty Tt
gooon MPper confidence limit for forecasts - hodel 1 (Tramo-Seats)
50000 1 i
1 - N 1
40000 Fa S L
4
s !
30000 “? W ! l
)
! ", ” 05
20000 | 4% \ b,
\‘.f
10000
i) date| o period|
JAN97 JANGE JAanaT JANDE JANGD inf 1.0 6.0 4.0 a0 24 20
/
Fieady / LI | [Tuesday, November 30,99 [04:29 PM

Double-click on the graph areas: to add or remove result time series to or from the charts.

Select Time Senes & Model E
Cancel |
=[O Final Series -

EIE Original uncomected seres

M 1: Model 1 [Tramo-Seats)
F+4 Final trend

: M 1: Model 1 [Tramo-Seats)

=B Final seasanaly adiusted series The time series tree shown in this dialog
: | I;I e -' box contains all the available result time
-] aciorg .

series that have already been produced

[0 Compaonents LI 711 ) | ’
o within the current Detailed Analysis project.
Selected series 2ddta plat | Remove from plotl Remove .-’-‘«Ill It is structured in the fO”OWIng V_Vay: .
1. level: general type of result time series
Original uncomected senes@1: Model 1 [Tramo-5eats) . H H
Finel trendi]: Model 1 (Tramo-Seate] 2. level: name of result time series _
Final seasonally adjusted seriss@1: Model 1 [Tramo-Seats) 3. level: name of the modelling set to which

the result time series belongs to

Remark: Demetra will take care about the compatibility of the time series chosen since only time
series of the same type can be shown in one single plot. If you select series that can not be plotted
in the same graph, an error message "Incompatible graph types for overlay" is shown.
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Right-click on the graph areas: to change the graph scaling, to get a tip for printing graphs and to
export the graphed data to a text file that is immediately opened. Exported data can easily be copied
into MS-EXCEL.: use the CTRL + INSERT keys to copy the selected data to the clipboard, use the
SHIFT + INSERT keys to paste the data into the already opened EXCEL sheet.

Minirmum value on ¥ axis

IEST = LS Zooming of graphs, customised scaling:
Cancel | Use this dialog box to zoom the graph shown in the
: corresponding area of the Graphical Comparison Tool.
J ZUUmtD'IDD‘Zl P 9 P P

M aximum value on % axis

|oECT3%6 184) .
Use the button "Zoom the 100%" to automatically re-scale

Minimum value on ' ki the graph to the original sizing. By default (except for some
Io spectrum series), the scaling is calculated to show the
Masimum value an ¥ asi Step on Y ais complete S(_aries graph by optimally fiIIin_g the plot area. The
[ea000 10000 default scaling always depends on the size of the graph area

and the screen resolution.

< It is possible to view the log files (also called output files) of the SA methods for a specific model
using the notepad or wordpad viewer. For this use the menu item "Show Log File...". Only
currently available log files can be viewed.

B LOG txt - Notepad [_ O[]
File Edit Search Help

TIME SERIES REGRESSION MODELS WITH ARIMA ERRORS, MISSING VALUES AND OUTLIERS.
BETA UERSION (=)

BY
UICTOR GOMEZ & AGUSTIN HARAUALL
with the programming assistance of G. CAPORELLD

(=) Copyright : U. GOHEZ, A. MARAUALL {1994,1996)

SERIES TITLE=AT Original Series

SINCE LONGER FORECAST FUNCTION IS REQUIRED

BY SEATS, NPRED CHANGED TO (24)
IHITIAL MISSING OBSERUATION HUMBER 9

ORIGINAL SERIES

HUMBER OF OBSERVATIONS: 84
4 | A

Use the different pulldown menus in "Window" and "Help" to manipulate the different windows and
project views, to run the DEMETRA Help or to call the "About DEMETRA..." dialog box as usual just
as in other standard MS Windows software.

- Clicking on the different model names in the column titles of the tables for "Information on
Models" or "Information on Diagnostics" changes the model of the result series (e.g. residuals)
shown in the upper right area.

- Clicking inside the different columns of the tables for "Information on Models" or "Information on
Diagnostics" invokes a dialog box that let you customise the name of the corresponding modelling
set.

- Moving the mouse cursor over the graph data invokes a small tip window that gives information
on the currently hit series data (hame of the series, name of the model, series value, date).

- Right-clicking on the graph areas allows you to change the graph scaling, to get a tip for printing
graphs and to export the graphed data to a text file that is immediately opened. Exported data
can easily be copied into MS-EXCEL.: use the CTRL + INSERT keys to copy the selected data to
the clipboard, use the SHIFT + INSERT keys to paste the data into the already opened EXCEL
sheet.
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Chapter 5:
Input and output formats

Format for the storage of parameter sets in FAME databases

Original time series
Vector of data

— Attributel Original time series

L Attribute2

= Demetra parameter set
DEMETRA_SAIP_ISPO

L1 Attribute25

Example of a filled FAME attribute DEMETRA_SAIP_ISPO of a time series:

[TRAMO/SEATS

SAIP:SEATS=2,INIC=1,P=0,D=2,Q=1,BP=0,BD=1,BQ=1,
TH(1)=-0.502204260869,JQR(1)=1,BTH(1)=-0.605157773717,JQS(1)=1,INIT=2,
IMEAN=0,ITRAD=2,IEAST=1,INTERP=2,IATIP=1,VA=3.20,INT1=1997.01,
IREG=1,RG(1)=-0.112353516386768,RG(2)=-0.055734530489924,
RG(3)=-0.003498792919832,RG(4)=-0.045770062048928, NOADMISS=1,]
[REG:iuser=2,nser=1,pos(1)=1985.04,type(1)=A0,]

[ISPO:HOST=mypc,DIR=C:\Program Files\Demetra\data\,DB=myoutputdb.db,fa:##myfa,ft:##myft,]

FAME commands to manually display and modify the parameters managed by DEMETRA

* cd "C:\Program Files\Demetra\data"
Changes the directory

* open mydb.db
Opens a fame database

* catalog mydb.db
Displays the names of all objects contained in the database

* display !string_attribute_names
Displays all attributes of type string used in the database currently opened
After having used DEMETRA, there should be an entry "DEMETRA_SAIP_ISPO"

* display DEMETRA_SAIP_ISPO(name_of time_series)
Displays the contents of the attribute defined by DEMETRA for the given time series
If the given time series exists and you used DEMETRA once successful on this time series,
you should get an output like this:

DEMETRA_SAIP_ISPO(name_of time_series)
[TRAMO/SEATS SAIP:....,] [ISPO....,]

Warning: Please, be careful with the following commands that modify the contents of the database.

You can destroy very important information and data structures. Demetra may be unable to find the
necessary information.
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* set string_attribute_names={OTHER_ATTRIBUTE(S), DEMETRA_SAIP_ISPO}
Modifies the list of attributes of type string used in the database currently opened

* attribute DEMETRA_SAIP_ISPO(name_of time_series)="[TRAMO/SEATS SAIP:....,] [ISPO:...,]"

Updates the contents of the attribute defined by DEMETRA for the given time series

Format of ASCII files (input and output)

1. Each time series record contains 7 pieces of information:

« the name of the time series (1 item)

» the number of observations or -1 if Demetra should find it out (1 item)
» the starting year (1 item)

 the starting period (1 item)

» the periodicity (1 item)

» the time series data ([n° of observations] items)

» the seasonal adjustment parameters (1 item)

2. Each item must be separated from the next item. For doing this, an item must be followed by a tab
character, a blank (space), a comma or a new line (carriage return/line feed).

3. The first item of each time series (name) must be enclosed by double quotes ("), if it contains

several words.

4. The last item of each time series (parameters) must be enclosed by dollar signs ($), since it may
also contain several words and figures. If no parameters are defined yet, this item can be empty, but
must be indicated by a double dollar sign ($3$). The dollar signs mark as well the termination of the

time series record.

Name

Name string, e.g. "Product 1";
Must be enclosed by double quotes ("), if it contains several words.

N° of observations

Integer, e.g. 60 (or -1 if Demetra should find it out)

Starting year

Integer, e.g. 1988

Starting period

Integer, e.g. 2 for February or for the second quarter

Periods per year

Integer, e.g. 12 for monthly data, 4 for quarterly data

Time series values

Floating point or integer, e.g. 435.25
Missing values before or after the series have to marked with '#N/A'
or a point ', and inside the series with the value '-99999.0'

Parameters

String like

'$[TRAMO/SEATS SAIP: ...] [ISPO: ...]$' or
'$[X-12-ARIMA SAIP: ...] [ISPO: ...]$ or

l$$l

containing the adjustment parameters;

Must be enclosed by dollar signs ($) even if it is empty!

Warning: Do not define the parameters yourself if you are not sure about the meaning or the

format.
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Example of an input/output file:

file: "user.txt"

"New Prod" -1 1987 1 12 117 153 241 218 202 200 192
109 154 163 129 89 127 147 247 184 213 204 157
123 135 166 139 113 153 178 233 215 197 182 155
107 128 147 114 64 98 115 166 175 173 133 139
99 123 136 109 88 120 143 193 222 187 183 162
110 170 191 144 124 $$

Product _1 60 1987 1 12 117497 153276 241443 218709 202896 200064
192762 109974 154109 163650 129863 89690 127367 147950 247927 184599 213691
204560 157170 123872 135217 166298 139032 113558 153676 178397 233687 215396
197457 182984 155172 107915 128639 147643 114334 64709 98618 115199 166369
175057 173856 133181 139844 99098 123147 136589 109528 88284 120652 143008
193415 222637 187172 183758 162622 110771 170540 191787 144563 124708
$[ TRAMD SEATS SAl P: SEATS=2, | Nl C=1, P=0, D=1, =1, BP=0, BD=1, BQ-1,

TH( 1) =- 0. 502204260869, JQR( 1) =1, BTH( 1) =- 0. 605157773717, JQS( 1) =1,

I NI T=2, | MEAN=O, | TRAD=2, | NTERP=2, | ATI P=1, VA=3. 20, | NT1=1995. 12, | REG=5,

RG( 1) =-0. 112353516386768, R 2) =- 0. 082420100950779,

RQ( 3) =- 0. 089793743762554, R 4) =- 0. 057261937240423,

RGQ( 5) =- 0. 055734530489924, RE 6) =- 0. 003498792919832,

RG(7) =- 0. 004577006204892, NOADM SS=1, ]

[ REG i user =2, nser =5, pos(1)=1985. 04, t ype( 1) =A0, pos(2)=1987. 01, type(2) =TC,
pos(3)=1995. 09, type(3)=TC, pos(4)=1983. 12, t ype(4)=A0, pos(5)=1992. 11, type(5) =LS, ]
[ 1 SPO HOST=nyPC, DI R=C: \ Pr ogr am

Fi | es\ Denetra\data\, DB=out put.txt,fa:.nyfa, ft:.myft,]$

Format of MS-EXCEL files (input and output)

Input

- input sheet to DEMETRA: the first sheet in the EXCEL workbook that does not contain the strings
"Demetra_Results" or "Demetra_Parameters" in its name, and that has an entry "Vertical" or
"Horizontal" in the cell "Al", or a date entry in either of the cells "A2" or "B1". A sheet is not used if
its cell "A1" contains the text entry "Unused". Only one single sheet per EXCEL file is used for the
input.

- vertical format: first column must contain the corresponding dates (the cells must be date
formatted), optional: set cell "A1" = "Vertical"

- horizontal format: first row must contain the corresponding dates (the cells must be date
formatted), optional : set cell "A1" = "Horizontal"

- one series in one column/row, the name of the series in the corresponding cell of the first
row/column

- number of time series: only limited by the size (rows/columns) of the EXCEL sheets

- the time series values must correspond to the date column; leave the cells of the time series
column empty for dates for which no data is available (before the time series start or after the time
series end); fill not available data inside the time series span with "-99999.0", ".", "#N/A" or leave
them empty — these values are automatically treated as missing values.

- the row/column that immediately follows the end of the last date in the date column/row can be
used for the parameters (e.g. string like [TRAMO/SEATS SAIP: ...] [ISPO: ...]' or '[X-12-ARIMA
SAIP: ...] [ISPO: ...]) only if the first cell in this row/column has the text entry "Parameters". If this
parameter item is not set, then the parameters will be read and written from and to a separate
sheet in the same EXCEL file called "Demetra_Parameters" formatted in the same way than the
sheet of the original series.
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Example of an input file with vertical format:

Note: In Excel, each date corresponds to an integer value
A I =] © D H H H H n "
T e —Toeriename]  Serenomes that is than written ina special date format (e_._g. mmm-yyyy
% ;az—gg 71_{3 or "dd/mm/yyyy"). Since dates must be specified by an exact
ep-i . . .
i Mar 85 7 day, month and year, for non-daily data it is the best to
En hf;;gg 727 a3 specify the first date of each month, quarter, year etc., for
7 Jungs 56.9 1015 instance:
| & | Jul-85 -295999 101.5
ER Aug-85 99299, 108.3
ﬁ %‘1‘::32 _ A 3;; monthly dates: quarterly dates yearly dates
12 Mov-85 104.5
113 DED:,ES L) 1046 1 Jan 1980 ("Jan-1980") | 1 Jan 1980 ("Jan-1980") | 1 Jan 1980 ("Jan-1980")
% ;gggg 748-3 1?3? 1 Feb 1980 ("Feb-1980") | 1 Apr 1980 ("Apr-1980") | 1 Jan 1981 (“Jan-1981")
== 1 Mar 1980 ("Mar-1980") | 1 Jul 1980 ("Jul-1980") | 1 Jan 1982 (“Jan-1982")
@W 1 Apr 1980 ("Apr-1980") | 1 Oct 1980 ("Oct-1980") | 1 Jan 1983 ("Jan-1983")
129 Aug-95 99.4 89.6 o . " lan. B " lan. B
i Seno5 1153 515 1 May 1980 ("May-1980") | 1 Jan 1981 ("Jan-1981") | 1 Jan 1984 ("Jan-1984")
131 Oet-35 1138 1 Jun 1980 ("Jun-1980") | 1 Apr 1981 ("Apr-1981") | 1 Jan 1985 ("Jan-1985")
132] Mow-35 19
133] Dec-55 121.4 etc. etc. etc.
134| PARAMETERS | [TRAMO/SEA [TRAMO/SEATS SAIP:E
135

Demetra measures the distance between the first two date-
entries, and finds itself the periodicity (e.g. quarterly data).

Example of an input file with horizontal format:

‘@ Example.xls

A B c D E F G H | J Dy D7 EA EB EC ED EE

1 |HORIZONTALN Jan-85 Feb-85 Mar-85 Apr-85 May-85 Jun-85 Jul-85 Aug-85 Sep- Aug95 Sep-95 Oct-95 Now-35 Dec-25 PARAMETERS
| 2 |Serienamel 71.3 P87 727 829 869 99992 99999 #MAA 994 1153 11386 119 121.4 [TRAMO/SEATS SAIP:S
| 3 |Seriename? 979 1015 1015 1015 1083 9141 596 915 [TRAMO/SSEATS SAIP: S
4

Output

result time series saved to different sheets named "Demetra_Results (..)" in the same file, or, if the
user specified a different EXCEL output file, to this one

result sheets (vertically/horizontally) formatted like the sheet for the input

one result sheet per type of result time series

result time series are written at the position corresponding to the original time series

only the specified and actually computed result time series, and only the ones for which the model
was accepted are saved. Therefore, results of difficult time series or of time series marked with "to
be treated with the detailed analysis module" are not saved.

set cell "Al" of the result sheet to:

(EXCEL formatted) date:
positive number #:
negative number -#:

"s" + positive number #:
"s" + negative number -#:

new::

* & & O oo

save only series data from this date onwards

save only series data for the last # dates in the date column/row
save only series data for the last # years of the date column/row
save only series data for the last # dates of the series

save only series data for the last # years of the series

save only new series data for which no former values were saved

ast written result data are marked in red colour

- new parameters to be saved are written in the parameter item of the original time series if the text
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string "Parameters" is set just after the last date in the date row/column, or (in the opposite case)
into a separate sheet in the input file called "Demetra_Parameters"
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