Exploring Numerical and Textual
Data in Practice wittDtm-Vic

Ludovic Lebart
Marie Piron



© L2Canuary 2012
ISBNo782-953772-1-5



Table of Content

L) (0 T0 [UTe3 1[0 o NPT 5.

[. OVEIVIEW Of DM VIC corriiiiiiiie et eteeee et e e et e et e e e rvnereeen e 9

. Setting up data files

. Data Analysignethods

. Visualizations

. The Toolbox

. Internal data files format

a b~ wWNPEF

II. Numerical data: Getting started from three examples................. 21

1. Principal Component Analysis "time budget”
2. Correspondence Analysis: media research
3. Multiple Correspadence Analysis"Aspirations Surveys"

[ll. Textual data: Getting started from three examples.................... 41

1. Correspondencanalysis of texts: poems
2. Textual analysis of open questions: survey "Life"
3. Direct analysis of free responses, with classification.

V. Three more examples to practise DtmVic with textual data....... 73

1. Open question in Sample Survey
2. Open question and MCA
3. Analysis of a semantic network.

V. Other Examples with DIM-VIC ........coovvrviiiiiiiiiiiiieiee e 100

1. Numerical data: Semiometry

2. Numerical data: Contiguityrfs Fisher / Anderson)
3. Description of graphs

4. Compression of images

VI. Importation ProCedUreS ...........oovviieiiiiiiiiieieeeee e 138
0. Capture of dictionary and data

Importation from an Excel File

Importation from a fixed format File

Importation of Textual Data fromfaee format file

Importation of both numerical and Textual Data from a XML format file.

HMw DR

R EIBNCES. ... ettt e e e r e e e e 164



Dtm-Vic

Data andtext Mining
Visualization,inference,CIassification

Multivariate Descriptive Statistical Analysis
Software
for Numerical Categorical and Textual Data

Freely downloadable from: www.dtmic.com




Introduction

Dtm-Vic is a program devoted to the exploratory analysis of ndittiensional
numerical and textual data.

The exploratory analysis, as its name suggests, islinprary phase for getting
acquainted with a data set. Exploration assumes that the data are complex, that a
priori knowledge on these data is limited.

The multivariate analysis applies to cases where the dimensions (most often: the
variables) are numerousvhich is a factor of complexity, and therefore an
incentive to start with an exploratory approach. Another more technical incentive
to fiexplored concerns the unrealistic
multidimensional case.

The explortory analysis of multidimensional numerical data will be an important
facet of DtmVic. The basic tools are on the one hand principal axes analyses
such as principal compents analysis, simple and mplg correspondence
analysis, on the other clusteringethods (hierarchical clustering methods,
partitioning, selorganizing maps). These techniques are systematically used as
complementary tools providing several points of view on the statistical reality.

Textual data are both multidimensional and complhey are therefore likely
candidates for treatment given by the exploratory analysis. They are often
associated with numerical or categorical data. It is the emblematic case of sample
surveys including both closed questions (numerical and categorical atada

open questions (text data). These survey data are a typical example around which
grew DtmVic. An important part of the methods used in the textual component
of the software DtnrVic are presented and discussed in the book "Exploring
Textual Datao.

The exploratory analysis of multidimensional numerical data and text appears as
an inevitable phase of treatment of these complex collections.

Explorers often discover something other than what they are looking for. Dtm
Vic users often have the opportunity check that assumption. The exploratory
analyses carried out are formidable tests of both consistency anty gfiddasic
information. The radts of these tests aresither necessarily pleasant for those
who have gathered this information, nor to tha$® have used it too quickly.



But for experienced users, and particularly for social scientists, these tests of
global coherence are not accidental byproducts but one of their fundamental
objectives, explicitly inserted in a critical approach that comsideriori a data

setas a disputable construction.
* *

*

The current limitations of the software (revisable) regarding the size of the input
data are as follows30,000 lines (individuals, observations), 1,000 columns
(numerial variables, categories)00Q 000 characters for the verbatim responses
of an individual / observation. This format corresponds to the vast majority of
applications to soci@conomic surveys, management and satisfaction surveys,
ecological surveys, sensory analyses, &tote thata direct analysis of texts can
ignore these limitations.

* %

*

After a brief intoduction to the softwareChapterl), Chapter Il presents three
examples of analyseisvolving only numerical and categorical datahereas
Chapter 1l deals withthree examms of analyses of textual data. Thex
examplesof both these chaptesase carried out on already prepared data sets, that
is to say, data presented in a suitable forrmaeinal DtmVic forma). All the
example data sets are supplied with the softwHinese examples correspond to
frequent use of DtaVic. The user will learn to create by him/her/self a command
file from the proposed interface. We find successively in chapter Il a principal
component analysis (linked with a clustering, and an automatarigéon of the
clusters), a simple (or: twway) correspondence analysis, a multiple
correspondence analysis (also supplemented by a classificafibe). first
example of bapter Ill deals with a lexical correspondence analysis of a series of
text. The scond example, in the context of sample surveys data, carries out
another lexical correspondence analysis of a contingency table built from an open
guestion and a closed question. Finally, Chapter Ill ends with a direct analysis of
responses to an op&mded question. Most applications of these two chapters
result in visualizations validated by theotstraptechnique.

Chapter IV consists of three new types of examples relating to textual data, for
advanced users who desire to edit directly the commandAfilirst example
concerns again the direct processing pémended questions in a sample survey,
without using closed questions. The second example shows how the results of a
Multiple Correspondence Analysis can be illustrated by the responses to open
guestions. The third exartgg making use of a thesaurudeals with the
visualization of the Semantic network of French verbs.

Chapter V presents more detailed applications concerning numerical data
including the implementation of new options for visualigithese data. After
dealing withSemiometric datathis chapter discusses the technique of Contiguity
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Analysis (applied to the famous Fi she
concern the descriptions of graphs, and eventually the ability of prirayesl
techniques to compress some images.

Finally, Chapter VI presents some procedures for importing external data. One
can easily imagine that dealing with statistical units as disparate as a number, a
category, a terse response to an open question, avel by Dickens can
sometimes lead to inextricable situations. However, the full transparency of both
input files and files generated by Diic (all files are in norproprietary text
format) should (perhaps) comfort the user and limit the complexity ef th
process.

All these phases of learning assume that the software and the collection of
examples have been copied or downloaded, which is possible from the website:
http://www. Dtm-Vic.com
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Chapter |

Overview of Dtm -Vic
Dt | Wi

To start runningDtm-Vic, just click on the shortcut ico put on the
desktop ofthe computeeitherby the installation programmar by the user. We
obtan the following screen:

P DimVic5.1 _ Main Menu www.dtmyic.com B I B

- lhatis Himlie e TUTORIAL Help about command parameters Help about cieated files

Data File Diata Importation, Preprocessing, Data Capture, Exportation Toolbox

= Create.
Command File —I Erecute
Open

SYD and CA of images

Basic numerical results
Result Files
Basic numerical results (st farmat)

[Plasvien | [Hrarcvion | [Blecowtiapvien] Hseraon |
Axes / Clusters [yl Clusteiéien | [ Kohonen Map|  [] Visusieation | [ Contiguy |

Data and Text Mining

Visualization - Inference - Classification

Dtm-Vic is structured in twanainsections

| - The firstsectionunder the headline includes procedures
for setting up the data (impatton, capture, export) artthta analysiprocedures
(creation and exaution of the command file).

Il - The secondsection provides tools fowvisualization,validation
and interpretation of results.

One can also see on the home screen d¢ptional headings: the "toolbox"
DI\ Nelelk which offers different type of recoding, data storage, and the

specificsectionBlyg\ Ik l[E devoted to somparticularimage analysis.
9



This manual should help make an implementation of th#frentsteps.
Most analyses comprise the following sequence of steps:

1. Selecion of the type ofanalysis

2. Opening of the various data files in D¥fic format
- Selection of variable@ctive, supplementary, discarded)
- Selection othe parameters specific to the analysis.

3. Creatiorof acommand file

4. Execution ofthe commad file

5. Displayof results.

For assistancaboutthe parameters ombout the created fileglick the Help
mentsin the top bar The tutorial is available on this bar.

|.1 Setting up data files:

U Click on \Datalmportation, PreprocessingData Capture, Exportatiorh
in the sectionBEICRHIL of [BANY/ENSECRSI

A window is displayedsuggesting various procedures. Here are the components
of this window:

Importation of variables. observations and texts

Importing Dictionary, Data, and Texts ‘

Specific preprocessing and importation tools ‘

These items are dealt with in chapter VI

Building the dictionary of variables and creating the data file

| Building the dictionary (manually)

Creating the data file (manually)

The capture of data (mainly for students anthis-sized exercises) are described
in chapter VI.



Exporting a DTM file to R or to Excel(r)

Exporting ditrm data (and dictionany) to R or Excel (1) ‘

Exporting dtm data, dictionary. and texts into a unigue <ML file |

For exporting data files in Excel, XML or R see Chapte¥!|

Dtm_tools: Amending or updating data and dictionary

Dim_tools ‘

Creating new variables, selection of a salmple or concatenation of multiple

files. There is a direct access to this section fromhibadingBligg\VA[eKele] in
the main menu.

|.2 Data AnalysisMethods
Click ort in GEREEi sl Command FilfsjsmDTM: Basic ste

A window appearsdisplaying different availableechniquesThe upper parbof
this window deals witmumericalor categoricallata:

F= Choosing ameng some basic analyses
Numerical Data (basics)

BAS Basic Statistics about numerical and categorical variables (means, standard deviations, extreme values. counts) ‘

TAB CrogsT abulating a series of categorical variables [including means of numerical variables) ‘

DECAT  Automatic description of a series of categorical variables ‘

Numerical Data (principal axes techniques)

PCA Principal Companents Analysis (complemented with a clustering of the observations and a description of the clusters] ‘

SCA Simple Correspondence Analysis (to be applied to a contingency table or & binary table) ‘

MCA Multiple Corespondence Analysis [complemented with a clustering of the observations and a description of the clusters)

Summary of treatments:
Univariate or elementary treatments.

BAS Basic ascriptivestatistics



TARB Crosstabulation
DECATAutomatic description afhe categories df categoricalvariable

Multivariate processing

PCA Prindpal ComponergAnalysis,

SCA(Simple)Correspondence Analysis,

MCA Multiple Correspondence Analysis

These three principal axesethods are complemented with cluster{kgmeans
clusteringcombined withagglomerativenethod$. (See Chapter !

The lottom of the windowconcerns the processing of textual d@egploratory
statistical analysis of a corpus of téxts

Textual Data Other analyses...
CORTEY Frepiocessing of texts [Deleting or merging weords) | #

VlSUTEX Wisualization of Texts [ building a lexical table, and analyzing it through SCA. See input format in example 4. 4] ‘

VISURESP Visualization of responses [SCA of the levical table 'responses ¥ words" and clustering of the responses)

Numerical and Textual Data

ANALE>X  Analysing through SC4 a lexical table bullt from a specific categorical variable [characterizing the respondents]

VISURECA  Vvisualization and clustering of responses with categorical data as supplementary elements ‘

MCA-TEXT MCA + Clustering + description of clusters from numerical, categorical, textual variables ‘

CORTEXremoveswords, or agglomerateswords (empiricallemmatizatioi
VISUTEXT performs a simple correspondence analysis of a lexatde (see
chapter IIl);

VISURESMPperforms a direct analysis ofbsponses to opeended questions
(chapter 1V)

ANALEX performs a simple correspondence analysis of lexical aggregate table
(see chapter 111);

VISURECAperforms a analysissimilar to MISURESP, but illustrates it with
categoricalariables (seehapter IIl).

MCATEXT performs a multiple correspondence analystmplemented with a
clustering of observations) on a set of categorical variables. The clusters and the
visualizations as welhre illustrated by lexical variablegwords used in the
responses to an open question)

Other techniques of textual analysis are available in the menu
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Other analyses...

=

If you click on this button, a new window appears.

£ Choosing among some other analyses

CORDA Concordances of a series of words (results in the file "imp.bd or “impaxml™ ) |

SEGME Lists of repeated segments in atext  {results in the file "imp.td or “impxml" ) |

The four following processings are time-consuming for texts over one million occurrences

VISUTEX-CORTEX ‘isualization of Texts (analysing a lexical table through SCA. See example A.4)

VISURESP-CORTEX Visuslization of responses (VISURESF + conections of texis for one open-ended question)

Numerical and Textual Data

ANALEX-CORTEX Analysing alexical tahle (ANALEX + coractions of texts for one open-ended question)

VISURECA-CORTEX Visualization with categorical data (VISURECA + CORTEX for one open-ended question)

Help

CORDAand SEGNE provide lists of concordanes and repeated segments, while
the following analyss includethe processin€@ ORTEX (text corrections) in the
previousanalyss VISUTEX, VISURESP, VISURECAANALEX .

VISUEXTCORTEK execute the step VISUTEX after corrections of texts
(CORTEX).

VISURESPCORTEXExecute the step VISURESP after corrections of texts
(CORTEX)

ANALEX CORTEXTexecute the step ANALEX after corrections of texts
(CORTEX)

VISURESPCORTEXExecute the step VISURESP after corrections of texts
(CORTEX)

VISURECA CORTEXE&xecutethe stepVISURECA after corrections of texts
(CORTEX)

It is of course possible to use independently CORTEX aftdrwardspne of the
analy®s on the created filesBut CORTEX covers the whole text filgnd
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sometimesne may wish to address individyatach question. Moreoven the
composite analysesbove,the modal response@ypical responsefor each text
will be the originalraw responses, ndhe correctedresponsegwith missing or
grouped words)

Once the command file created in procedure, it is possible, always

under the headindSiuEuelal to open the file directly (buttorOper) to

directly modify certain parameters and then execute (bu.

The procedures for exploratory analysis of numerical data or textaénthe
concatenation of several technique§A, CA, MCA clustering Kohonen Maps,
Bootstrap validation. Theumericalresults of basic analgs can be viewed in
either the headin (Basicnumericalresultg) allowing for navigating
into aHTML file, in or text format[{ext format). Then, they can bésualized by
the various tools offeredinder the headingY/(OHRYISIVEUFZ=Tile]gMRIRITEIEETg0

Classification stef

[.3 Visualization of results

ULl GIIEELI\/IC:  Visualization, InferenceClassification stefE!

series of visualization toolserve to validate the results and facilitate their
interpretation (see Chapters Il and Ill).

To use these tools, click on tf@lowing buttons

- AxesVie Principalaxestaken individually

For each axis, the coordinates of individuals, active varialdepplementary
variablesare sortedor arapid assessment of the resiitam the principal axes
analyss.

- EPIaneVie Graphical displays of principal planes (pairs of axes)

Description ofaxesfor all types of elements involved in the analysis.

- Bootstrap Confidence areaellipses or convex hulls) in factorial designs

for selected items.

- m The rows and columns of the contingency table are reordered
according to the fat axis of correspondence analysis of the table.

[Seriation techniques are based on simple permutations of rows and columns of
the table studiedThey have the practicabgnitiveadvantage o$howingthe raw
14



data(merely reorderedjo the userHe/shedoes not have to learn complex rules

of interpretationsThese permutations cdmghlight homogeneous blocks the
contingency tableThey can also pinpoint a gradual and continuous evolution of
the columnprofiles or the rowprofiles. An optimalproperty d correspondence
analysis is as follows: the first axis of correspondence analysis provides an
optimal orderfor rows and columns of a contingency taple

- [ ¢ Projectionof centroids (mean points) of clusters on the plane
spanned by pairs gdfrincipal axesDescription of the characteristic featuffes
each cluster(numeri@l variables, categories, and alsbaracteristicwords or
responsef the case of open questions).

- E Kohonen Mad: Kohonen mapsSelforganizing maps of individuals,
variables,(and simultaneousepresentation of individuals and variabléjuare
grids of dimensions 3 x 8pto 20 x 20).

- \ VisualizatiohAdditional graphical displays of axes and clustedgnsity
ellipses or convex hullsfor the clustersPlot of he minimum spanning treef
the nearest neighhos on the principal planesVisualization of the gradual
computation of clusters (for procedure kmeans / dynamic clustering).
Visualizationof Kohonen grids andf someparticulargraphs.

Andysis of Contiguity. Local analysis, graph structure.
The contiguity analysisia fil oc al a n athatysdriefly preserced imi g u e

ChapterV. It considers the case where observations hawve @riori graph
structure, but also when the graph isriimgic (.e.: derived from the data
themselvesgraph of nearest neightas, for example). It generalizes thanear
Fisher Dscriminant analysis (which corresponds to the particular caag@ph
associated with a partition).

The contiguity analysis idiscussed in s handbookin Section V.2 of Chapter
V.

|.4. The toolbox

The toolbox: [Bligg\A[MKele]| offers a variety of recoding, storage andgessing
of data

Click

A first group of recoding is displayed:

15



Grouping some categories of a categorical wariable

Croszs-tabulating two categornical vaniables .
Recoding

Breaking down a numerical vaniable into categornies

Archiving principal axes and partitions

Creating or recoding nomin&tategoricalyvariables:

i) Aggregation of categories of a variable.

ii) Creation of a categoricalvariable by crosstabulatng two categorical
variables

iii) Conversion of a continuous variakilgo a categorical variable

iv) Storage oprincipalaxes ad partitions.

The second grouenables some elementagtions on the data file:

Selecting a subset of individuals [new data and text files)

. . . . Fil i
Selecting a subszet of vanablez [new data and dictionary files] 12 [HITEEEEL

Concatenating 2 dtm files with 2 distinct sets of vanables

i) Selecting a subset of individuals (lines);
i) Selecting a subset of variables (columns);
iii) Concatenation of two databasgifferent variablessame individualfrows]).

A last buttonconcernsa few basic tools fosome elementargre-processingof
the data, generally befofer the importatiorphase

Specific tools for preprocessing data

Under the kading , a series of processirghows the potential
for image compression offered orrespondence analysis or simply by the
singular value decompositignwith comparison with Discrete Fourier Series
(section V.4 of Chapter

16



[.5 Internal DtmVic format for input data and texts

The aim of the importation proceduréShapter VI)is to transform a prexisting

text file into the #Alnternal Dt mVic fo
format could be useful to some advanced users; it is not indispensable for the
beginners.

Let us remind that DtmVic is a software devoted to erqibry analysis of
multivariate numerical and textual data. The leading case that exemplifies all the
possibilities of the software is a sample survey data set, comprising both responses
to closed questions and responses to @peled questions (the clasguestions

may lead to numerical [quantitative] or categorical [qualitative] data).

In the most general configuration, three files constitute the internal DtmVic input
data set:

1) Thedictionary file that provides the names (or identifiers) of thenetical and
categorical variables It includes the names of the categories corresponding to each
categorical variable. That latter feature is rather uncommon in statistical software,
but seems indispensable to explore high dimensional categorical data sets.

2) Thedata file , that contains the values of these variables for a set of individuals
(or: observations), together with the identifiers of the individuals.

3) Thetext file made (e.g.) of the responses to open ended questions. The text file

(known @ text file type 2) concerns the same respondents as those of the data file,
in the same order. A simplified Atext
when dealing only with a series of texts, without associated data file and dictionary

file.

Sorme applications may involve only the text file (see for instance the example A4
of Chapter Il andTutorial A), whereas others may need only the dictionary and
the data files (application examples Al, A2, A3, C1, C2.Chiapters Il and
Chapter V correspondg to theTutorials Aand d butt on ATutori al
menu).

Description of theint er n al ADt mVic formato

The format is specific, but not proprietary: The three types of files are in simple
text format (extensi on 0 ortaxekteditor,oreabsa a b |
with a word processor, provided that they are saved as simple text files).

17



As an introductory exercise, they can be recorded directly from the keyboard, or
with the help of the menu fdDatnal@pgt ur e
VI below).

In most cases, however, they have to be imported from (often largexigting

files. The transformation into DtmVic format is then transparent to the user.

Table 1 shows an example of a small DtmVic dictionary, involving four bkesa

Table 2 displays an example of a DtmVic data file (same four variables, three
individuals or respondents).

Table 3 presents a text file relating to three epeded questions and three
respondents.

Table 1: Example of an internal DtmVic dictionaryfor 4 variables:

Gender (2 categories); Age (0 categories = numerical variable); Age broken down into
4 categories; Educational level (3 categories). [fixed format, commentsitalic, blue].

2 GENDER (number of categories [2] in columns 1 - 4; blank; title)
MALE MALE (short identifier [column 1 - 4]; blank; identifier [< 20]
FEMA FEMALE (short identifier [column 1 - 4]; blank; identifier [< 20]

0 AGE (number of categories [0] in col. 1 - 4; blank; numerical)

4 AGE_CODE (number of categories [4] in col umns 1 - 4; blank; title)
AGE1 18 24  (shortident.[column 1 - 4]; blank; ident.[< 20 char]

AGE2 25 39 (shortident.[column 1 - 4]; blank; ident.[< 20 char]
AGE340_59 (shortident.[column 1 - 4]; blank; ident.[< 20 characters]
AGE4 >60 (short ident.[column 1- 4]; blank; ident.[< 20 characters]

3 EDUCATION (number of categories [3] in col 1 - 4; blank; title)
EDUL LOW  (shortident.[col 1 - 4]; blank; ident.[< 20 characters]

EDUM MEDIUM(short ident.[column 1 - 4]; blank; ident.[< 20 char]
EDUH HIGH  (sh ortident.[column 1 - 4]; blank; ident. [< 20 char]

Table 2: Example of an internal DtmVic data file for the previous 4

variables: Gender, Age broken down into 4 categories, Educational leved.
respondents (individuals, observations)

'1006'1 76 12 1
10077 220 2 2
'1008' 229 3 2
'1012'17 7 10 1
10 1A 220 2 2

1028 229 3 3

Identifiers of the respondents: between quotes, less than 20 characters.
No blank space, no quotes within the identifiers.
Separatordbetween values: at least one blank space.

18



Table 3: Example of an internal DtmVic text file (type 1) for three texts (see:
application example EX_A04.Text.Poems oEhapter 111 ).

Free text format on less than 200 columng80 columns in the previous versions of
DtmVic). Separator of texts : Aa****f follow
identifier (<= 20 characters); End -d4f fil

ek S01_Sonnet_1

from fairest creatures we desire increase,

that thereby beauty's r ose might never die,
but as the riper should by time decease,

his tender heir might bear his memory:

but thou, contracted to thine own bright eyes,
feed'st thy light'st flame with self - substantial fuel,
making a famine where abundance lies,

thyself thy foe , to thy sweet self too cruel.
thou that art now the world's fresh ornament

and only herald to the gaudy spring,

within thine own bud buriest thy content

and, tender churl, makest waste in niggarding.

pity the world, or else this glutton be,

to eat the wor Id's due, by the grave and thee.

*rxk S02_Sonnet_2

when forty winters shall beseige thy brow,

and dig deep trenches in thy beauty's field,

thy youth's proud livery, so gazed on now,

will be a tatter'd weed, of small worth held:

then being ask'd where a Il thy beauty lies,
where all the treasure of thy lusty days,

to say, within thine own deep - sunken eyes,
were an all - eating shame and thriftless praise.
how much more praise deserved thy beauty's use,
if thou couldst answer 'this fair child of mine

shalls um my count and make my old excuse,'
proving his beauty by succession thine!

this were to be new made when thou art old,

and see thy blood warm when thou feel'st it cold.

*xex - S03_Sonnet_3

look in thy glass, and tell the face thou viewest
now is the ti me that face should form another;
whose fresh repair if now thou not renewest,

thou dost beguile the world, unbless some mother.
for where is she so fair whose unear'd womb
disdains the tillage of thy husbandry?

Such a format does not imply a specific importation procedure.
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The original text, in MsWord, for instance, has to be saved in .txt format, with an
option: Inset or save the Ends ofihes and Carriage Return (to obtain lines of
less than 200 characters).

Check aftewards that separators and identifiers comply with the previous
constraints.

Table 4: Example of an internal DtmVic text file (type 2) for three responses
to three openended questions and for three respondents (see: examples A5,
A6, chapter Il and examplesB1, B2,chapter V).

ss than 200 fcoollluonwnesd
20 characters); Sep:
. separators are in columns 1, |
ote theblank lines for empty responses (last respondent, second and third questions).

text format on | e
e identifier (<=
0 Al |

The first operended question wa Wh at i s the single mo
l'ife folrt ywa®of ol | owe\Whathother thihgs are veryb e :
i mport antA third questiom Bas also been askedvh at means t
the culture of \seeu Chapterwllih exanmple A fory Roce
information about that international sample survey).

---- 1006
my sons, my kids are very important to me,
being on my own | am responsible for their education
and moral standard
++++
education and moral standard of the youngsters, law and order
++++

basically, British culture is traditional,
people tend to keep themselves to themselves

--- 1007
job, being a teacher | love my job, for the well being
of the children
++++
law and order, drug abuse, child abuse
++++

accommodating, of course people from different races
and culture have settled in here, (i.e., Irish, Jewish,
Asians) and the British culture is workin g alright
---- 1008
job, sometimes it is very hard to find a job
++++

++++

20



Chapter Il (Tutorial A -1)

Three elementary examples to discover DtmVic

(numerical data)

The followingthreeexamples aim at introducing DtmVic to the
user in a prgmatic fashion. Each example corresponds to a
directory included in the directoff Dt mVi ¢ _Exampl es _A_S
that has been downloaded with DtmVic.

II.1 Principal Components Analysis
Example A.1.EX_AO01.PrinCompAnalysis.

Active and supplementary vables. Supplementary categories. Bootstrap
validation. PCA is followed by a clustering of observations, and a description
of the obtained clusters.

II.2 SimpleCorrespondenceAnalysis
Example A.2. EX_A02.SimpleCorAnalysis.

Correspondence Analysis oeall contingency table. Bootstrap validation.

[1.3 Multiple Correspondence Analysis
Example A.3.EX_A03.MultCorAnalysis.

Active and supplementary categories. Bootstrap validation. MCA is followed
by a clustering of observations, and a descripticthe obtained clusters.

21



II.1 Principal Components Analysis
Example A.1: EX_AO01.PrinCompAnalysis

Example A.1 aims at describing a set of continuous variables through PCA. The
principal axes visualization is complemented with a clustering, inududin
automatic description of the clusters. The importance of the dichotsctiye
variables- Supplementary variablds stressed.

The

questions.

dat a

ar e

an

excerpt

from a i

out by the CESP in 1992. [about the CESE&:www.cesp.ord). They deal with
the average responses of a (small) subset of 96 groups of respondents to 44

Mul t

The 18 000 original respondents are grouped according to some combinations of
five nominal (ategorical) variables: gender (2 categories), age (3 categories)
activity (2 categories), educational level (3 categories) and size of town (8
categories).
The 39 questions corresponding to nurradricriables (from V6 to V44) concern

the ATI

etcébo
interview).

me

Ou

spent

r

(expressed

responden
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The 5 questions corresponding to nominal (or categbrvariables (from V1 to

V5) are: gender, age, activity, educational level, size of town.
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Excerpt of theData table: Time Budget (first rows)

ties
day,
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1) Looking at the two files: dictionary and data.

To look at these files, esyour text editor outside DtmVic (Notepad, Notepad++,
Ultraedit, TotalEdit) or simply a text editor within DtmVic: buttté®pen” of the
main menu.

(See alsoChapter |for comments about the internal formats of DtmVic for
dictionary and data)

1.1) Dictionary file:

To have a look at the internal DtmVic format for the dictionary, search for the
example directoryDtmVic_Examples_A_Start, and in that directory, open the
directory of example A.l,namédE X AO01. Pri nCompAnal ysi s

Open then the dictionaryld: i P CA _d i ¢ OEDognotiuse a text processor
(such as AWordo). (FonP&Addctd)énat ytin

The dictionary filen P CA _ d i c¢ 0€ontains theidentifiers of 44 variables. In

this internal format of the dictionary, théentifiers of categories must begin at:
ficol umn 60 [ a -falsoxkeodn as teletge forsslu cfho rats A c o |
can be used to facilitate this kind of format]. Such a dictionary can be imported
from a spreadsheet format (Excel ® for instarcee e Tut or i al D: f
The identifier of a categorical variable is preceded by the number N of its
categories (columns 1 to 5); the N following lines identify the N response items.
An optional fishort identifi avadablelmsupi e
category.

1.2) Data file:
In a similar fashion, openthe datafieP CA dat . t xt 0.

The data filei P C A _ d a ¢comgrises @6 rows and 45 columns (identifier of
rows [between quotes] + 44 values [corresponding either to humericallgar@b

to item numbers of categorical variables] separated by at least one blank space).
Note that in this particular case, the identifier of each group happens to be a
summary of the characteristics of the group: The first digit (<= 6) describe the
crosst abul at iioang efidg,e ntdheer second digit (<=
(<= 3) the educational level and the fourth and last digit the size of town (or
category of agglomeration).

2) Generation ofacommandfil§ or : fApar amet e

Open DtmVic.
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2.1) Click the button:n Cr eat eo of the main m

| i nGonimand Fil e 0.
Awindowfi Choosi ng among sppeaes. basi c anal ys

2.2) Click then the button:Ai PCA _Pr i nci pal Compo
Anal ysiso
This button is located in the paraghi Nu mer i c.al dat ao

2.3) Click the button:i Open a dictionary (Dt
To open the dictionary, search for the example directory
DtmVic_Examples_A_Start, and in that directory, open the directory of example

1, namedA EX _ AO01. Pr i nCo.m@p&m thénythe didiionary file:
APCA _di c o fon qi.PtCxAt_d i c 0 For atFrench version of the
dictionary).

The DtmVic dictionary file in displayed in a window. Another window indicates
the status of each variable (numerical or categorical).

2.4) Click the button: i Open a data file (Dtm
Openthe datafil@e PCA da.t . t xt o
As shown before, the data file ADtm_F

columns (identifier of rows [between quotes] + 44 values [corresponding either to
numerical variales or to item numbers of categorical variables] separated by at
least one blank space.

2.5) Clickthe button:i Cont i nue (select act.i

suppl ement ar.y el ements) o

A new window is displayed, allowing for the selection of active variables.

We suggesto select the following set of numerical variables as active variables
[the reader is free to select another set of numerical variables]

Suggested set of active numerical variables

We suggest to select the set ranging from variable V6 (duration of steep)
variable V32 (time spent watching TV)

6 . Sleep_V6 16 . Housework_V16 26 . Errands_V26

7 . Rest_V7 17 . Contacts_V17 27 . Ambling_V27
8. Wash V8 18 . Call_fiends_V1 28 . Errand2_V28
9. Meal_V9 19 . Leisure_V19 29 . Moving_V29

10 . Breakfast V10 20 . Game_V20 30 . Mov_Walk V30
11 . Meal_home_V11 21 . Gardening_V21 31 . Mov_Car V31
12 . Meal_rest_V12 22 . Ext_leisure_V22 32.TV_V32
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13 . Work_V13 23 . Records_V23
14 . Work_H_V14 24 . Reading_V24
15 . Children_V15 25 . Books_V25

Suggested set of supplementary variables (soaii@mographic characteristics):
We will characterize posteriorithe respondents by some sediemographics:

. Gender_V1

. Age_V2

. Activity_V3

. Education_V4

A WN P

2.6) Click the button: i C o nutei on
A new window devoted to the selection of active observations (rows) is displayed.

Click onthe buttonfi Al | t he observations wil/| be
Thewindowi Cr eat e a st artisdisplaypdar amet er f il e
26.1ClickonAil) Sel ect .some optionso

A new window entitledii Opt i ons Bootstrap and/

o0 b s er v astdisptayed. €licki y efsaodor t he fABootstrap
then, clickAi E n t ferrconfirming the default number of replicates (25).
Ignore the other suggested bootstrap options

Select then the number of clusters (we suggest 7 clusters).

Clickon:A Entandanfi Cont i.nueo

Back to the previous window.

26.2ClickonAi2) Create a parameter file f
A parameter file is displayed in the memo [It can be edited dadvanced
users. It allows for performing again the same analysis later on, if needed].

Important: The parameter file is saved &sP a r a m_ P @Ahe tusrento
directory.

If you wish, you could now exit from DtmVic, and, later on, use the button
of the main mend O p e(liné: i Co mma n d) tofopen direéctly the file

A Par am_ P GAd, ih sotdaing, reach this point of the process, using
afterwards thdi E x e ccontmard of the main menu.

2.6.3Clickthenonii 3) Ex.ecut eo

This step will run théasic computation steps present in the command file:
archiving data and dictionary, selection of active elements, principal
components analysis of the selected data, bootstrap replications of the table,
brief description of the axes, clustering procedtinerough description of
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clusters. After the execution has taken place, a small window summarizes
the different steps of computation.

3) Basic numerical results

Click: ABasi ¢ nume rbuttona | resultso

The button opens a created (and saved) html fileedami mp . hwhiohl 0
contains the main results of the previous basic computation steps. After perusing
these numerical results, return to the main menu. Note that this file is also saved
under another name. The nafhé mp . listcont¢atenated with the datad time

of the analysis (continental notatioii):i mp 08 . 07 . 0 91e_ans4]uly4§5 . htor
, 2009, at 2:45 p.m. That file keeps as an archive the main numerical results
whereas the filéi i mp . Hstreplaced for each new analysis performed in the
same diectory.

This file in also saved under a simple text format, under the rfiamenp ., andt o
likewise with a name including the date and time of execution.

Return.

4) Steps VIC (Visualization, Inference, Classification)

4.1) Clickii A x e V ibattan 0

... and follow the submenus. In fact, only three tabs are relevant for this example:
AActi ve Mdmida lvli elaud@ | sandfosbuspeprl veanteinot nasr)yo c
After clicking onfi Vi e, wh& set of principal coordinates along each axis is
obtained.

Clicking on a column header produces a ranking of all the rows according to the
values of that column. In this particular example, this is somewhat redundant with
the printed results of the step ADEFAC
is justifiedwhen the data set is very large.

Note that for the tabfi | ndi vi dual s, tlleoploeedurevnmy help tos ) 0
detect possible outliers.

Return.

4.2) Clickii P | a n buttone..varnd follow the sulmenus.

In this example, six items of the menu aeéevanti Act i ve col umns (
categories)o , ASuppl ementary categ
observations) 0, iActive columns + Act
andin Active columns + Su el geaphical didgpy of c a't
selected pairs of axes is then produced.
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Inthed Act i ve i ndi v thelideatifiess of indlieiduals ate yeplaced by

a single character [case of very large set of individuals]. This display shows mainly
the shape of the cloud of individls, but the original identifiers can be produced
by clicking the right button of the mouse. All the displays concern the planes
spanned by the chosen pairs of axes.

In the case of PCA, the firstmenuitémAct i ve col umns (vari a
contins in fact both active numerical variables (in black) and supplementary

numeri cal variabl es (in red) . The i
fiindividual s6 that are, in this partic

The roles of the different buttorese straightforward, except perhaps the button:

i R a n which is useful only in the case of very intricate displays, (which is far
from being the case here!): this button converts the two coordinates of the current
display into ranks. For instance, thevalues of the abscissa are converted into n
integers, from 1 to n, having the same order as the original values. Thus the two
distributions are uniform, and the identifiers turn out to be much less overlapping,
and more legible (at the cost of a substdrdistortion of the display).

43)Clickin Boot st rbutonvi ewo
This button opensth@ Dt mVi c : Bvalodtient- Stabitity i1 nf er enc e ¢
windows.

4.3.1 Click on:fi L 0 a d D.alnh thi& case (partial bootstrap), the two
replicated coordinates élto be opened are namédn gus _var _boo
andingus s up _ c éee the panel reminding the names of the
relevant files below the menu bar). The filgus_var_boot.txt contains

only active variables. The filengus_sup_cat_boot.txt contains only
supplementary categories, for which the bootstrap procedure is all the more
meaningful.

4. 3. 2 ClCocnkf i a@re:n c,Bsubeng ang @¢hoose the pair of
axes to be displayed (select axes 1 and 2 [default option] to begin
with)[Enlarge the window if neessary].

4.3.3 In the window that appears then, displaying the dictionaries of
variables, tick the chosen white boxes to select the elements the location of
which should be assessed, and press the butere | .e c t 0

4.3.4Clickonfi Con f i de n ate obtaih the gmaphiea display of the

active variable points (if the filagus_var_boot.txthas been loaded), or of

the supplementary category points (if the filgus_sup_cat boot.txthas

been loaded).

[Note that the ellipses are large because of shell number of involved
individuals( we remind that, in this exan
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groups of respondents). To use bootstrap in this case leads to pessimistic
confidence zones for the points. In a real application, the original
individual file ( comprising thousands of individuals) should be replicated
before carrying out the grouping of individuals, leading then to much
small er confidences ellipsesé ]

4.3.5 Close the display window (Return), and piésSo nv e x . Thei | | s ¢
ellipses are now maced by the convex hulls of the replicates for each
point. The convex hulls take into account the peripheral points, whereas the
ellipses are drawn using the density of the clouds of replicates. The two
pieces of information are complementary.

Go back ¢ the main menu.

44)Clickin Cl uster Vi ewo

4.4.1 Choose the axes (1 and 2 to begin with),fa@o nt | nue 0

4.4.2 Click on:fi Vi e. Whe centroids of the 7 clusters appears on the first
principal plane.

4.4.3 Activate the button Ca t e g g and, piatihgowith the mouse on a
specific cluster, press thight buttonof the mouse. A description of the

cluster involving the most characteristic response items appears. This
description is somewhat redundant with that of the Step DECLA (see files

Al mpl it mr Ausmpng xtthbe buttons fAiBasic
main mend . But we do have in front of us the pattern of clusters and their
relative locations. One can easily imagine the usefulness of the tool for a
survey with thousands of individiglhundreds of variables, and more than

20 clusters.

4.4.4 Activate the buttoin N u me r .iWe avill abserve the link between
the numerical variables (both active and supplementary variables) of the
data file and the 7 clusters. Owing to the small nurobérdividuals, some
clusters do not produce significant results.

In the context of this example, the other items of the main menu are not relevant.

General remark.

As you can observe when | ooking at the

files have been created and saved [these files are briefly described in the memo

AHel p a biothetoolbar of the main menu]. If you need to continue using

again the buttons of the paragraph VIC of the main menu after having closed
28



DtmVic, just click on the buttorii O p drandthe lineficommandfiled, select and

open the saved command file:P a r a m_ P Cakhd dlogetitdlt is not necessary

to click on:fi e x e @gain.e¥ou can then continue your investigation (axes views,
graphs, maps, etc.).

Theadvanced users can also edit the parameteiifilea r a m_ P C(asing tket 0
memofl He | p a b o u tin tipeaoolbamef the texd éditor activated by the
button fAOpend ) to perform a new analy
values. All the itermediate files will be replaced (except the files

A1 nmdate time t xand i i ngate_time h t nwhidh are the only saved
archives)

End of example Al
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11.2 Simple Correspondence Analysis
Example A.2: EX_A02.SimpleCorAnalysis

Example A.2 aims at desbing a contingency table through Correspondence
Analysis (CA).

DtmVic generates several intermediate e related to the application. It is
recommended to use one specific directory for each application.

The small data table of Example ABCA dat Eng.txt) comes f fom a
media sample surveyo (carried out by
www.cesp.org]). It describes the distribution of six media (Radio, Television,
National and regional diees, magazines, TV magazines) among eight socio
economic categories of respondents (first eight rows). The six media are the
columns, the eight categories being the rows of the contingency table. The cell (i, j)
of the contingency table contains the numbkcontacts, during the previous day,
between respondents belonging to category i and media j. Some supplementary
rows give the number of contacts according to three new categorical variables:
gender, age, educational level.

1) Looking at the two files: dictionary and data.

I'n the exampDtemVdicr_eEcxtaonmrpy tlkedsukBitectoryt ob
example A2 is namedi EXA02. Si mpl e C®&Atr then autsst, ssuch 0
directory must contain at least two files:

a) the dictionary file,
b) the data file.

To look at these files, use your text editor outside DtmVic (Notepad, Notepad++,
Ultraedit, TotalEdit) or simply a text editor within DtmVic: buttdé®pen” of the
main menu.

1.1) Dictionary file:

The dictionary name i8§ SCA _di ¢ _ K¢ .CtAx tdrd. ct fleFRadrench
version)

This particularly simple example of dictionary file contains the identifiers of the 6
categories that are the columns of the contingency table. In this internal format of
Dt mVi c, the identifiersolafmnc &tde g oar ifeisx


http://www.cesp.org/

font - also known as teletype fonts uch as HAcourierd shoul
the use of this kind of format].

1.2) Data file:

In a similar fashion, openthe datafileSCA dat EKEn§CAxdat Fr . |
for a Frenchversion)

The data filen SCA _dat _ Eomprises 8 tows and 7 columns. Each row
contains the identifier of rows [between quotes] + 6 values corresponding to the
absolute frequencies of 6 mediategories, separated by at least one blank space.

2) Geneation of a command file( o r : Apar amet e

2.1) Click the button:n Cr e mtf ed he mai n menu f

| i Comimand Fil eo.
AwindowfiChoosing among sappersbasi c anal ys:«

2.2) Click then the button : i S C A Simple correspondence
analys i islacated in the paragraghNu mer i cal dat ao

2.3) Clickthe buttoni Open a dictionary (Dtr
To open the dictionary, search for the examples directory
DtmVic_Examples_Start, and in that directory, open the directory of example

A2 namedfi KAO0 2. Si mp | e Co iOpen ahery thé dictionary file:
ASCA _di c _(BrnAigS G Ax_tddi c . Therdictionaty file in displayed in a
window. Another window indicates the status of each variable (all the variables

have the status:e)finumerical o in this ¢
2.4) Click the buttonin Open a data file (Dtm
Open the data filei SCA _dat @En@SCAt dat férrthe fFrench 0o
version).

A new window displays the data file (°

case of small sized data set

2.5) Click the buttonn Cont i nue (select acti\
el ement s) o

A new window is displayed, allowing for the selection of active variables. In this
simple case, we should selecfivall abhes
be seled d,@nd tick the upper blue arrow to give to the selected subset the status
of fiactive variableso (no supplementar
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2.6) Clickthe buttoni Cont i nueo

A new window devoted to the selection of active observations (rows)dksyés!.

Click onthe buttonfn The observations wi Selectthen s el
the first eight rows (occupations) as
the remaining rows as fAsupplie€Cmernti anruye 00

2.7) Thewindowfi Cr eat e a st ar tisdsplaypdar a m

2.7.1Clickonthebuttoii 1) Sel ect .some optionso
A new window entitledi Opt i ons Bootstrap and/
0 b s er v astdisptayed. €licki y efsaodor t he fABootadtrap
then, clickfi E n t ferrconfirming the default number of replicates (25).
Ignore the suggested bootstrap options. Ciick n t forr Oocluster, and
clickthenomi Cont i nueo

2.7.2 Back to the previous window, click on the buttén2 ) Create
parameterf i | e f or SCAO

A parameter file is displayed in the memo [That parameter file can be edited
by the advanced users. It allows for performing again the same analysis
later on, if needed].

Important The parameter file is saved &sP a r a m_ S @Ahedurxent o
directory. If you wish, you could now exit from DtmVic, and, later on, use
the button of the main merfuOp e (fine: A Co mma n d) tof apéne 0
directy i Par am_ S G Andt ix s00doing, reach this point of the
process, using t lofdhemanxmemuut ed comman

2.7.3 Click then on the buttofi:3) Ex.ecut e o

The basic computation steps mentioned in the command file are: archiving
data and dictionary, selection of active elements, correspondence analysis of
the selected table, bootstrap repiicas of the table to build confidence
regions for columspoints and rowpoints, brief description of the axes.
After the execution has taken place, a small window summarizes the
different steps of computation.

3) Basic numerical results

Clicki Basumerni calbuttomsul t so

The button allows the user to browse a created (and saved) html file named
A i mp . hwhichlcontains the main results of the previous basic computation
steps. After perusing these numerical resiilts, e t to thenmiain menu. Ne that
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this file is also saved under another name. The mamemp . listcontatenated
with the date and time of the analysis (continental notation):
Ai mp_08. 07. 0 meansdulyd5 2009t an2:45 p.m. That file keeps as
an archive the main nugrical results whereas the filei mp . hstreplaced for
each new analysis performed in the same directory.

This file in also saved under a simple text format , under the fiamenp ., and t 0
likewise with a name including the date and time of execution

Return.

4) Steps VIC (Visualization, Inference, Classification)

4.1) Click thein A x e V buttan @

and follow the submenus. In fact, only two tabs are relevant for this first simple
example:n Act i ve andfili mdil wisdual s. Affendlickimgrom at i o
A Vi dnboth cases, one obtains the set of principal coordinates along each axis.
Clicking on a column header produce a ranking of all the rows according to the
values of that column. In this particular example, this is somewhat redunilant

the printed results of ¢tfilkédismpepx@DEFAC
Evidently, the use of the AxeView menu makes sense when the data set is very
large.

Return.

4.2) Click thefi P | a n e buitoa & 0

and follow the submenus.

In this example,only three items are relevaiit Act i ve col umns (
categories)o , AActive rows (individu
Act i v e (respectivelp columns, rows of the data table, and simultaneous
representation of rows and columns). Tnaphical display of chosen pairs of axes

are then produced.

The roles of the different buttons are straightforward, except perhaps the button:
i R a nvihitch is useful only in the case of very intricate displays, (which is far
from being the case herethis button converts the two coordinates of the current
display into ranks. For instance, the n values of the abscissa are converted into n
integers, from 1 to n, having the same order as the original values. Thus the two
distributions are uniform, and théentifiers turn out to be much less overlapping,

and more legible (often at the cost of a substantial distortion of the display).

Return.

4.3)Clickthen Boot strapV.iewo button
This button opens thetmVic -Bootstrap-Stability windows.
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431 Clickmi L o a d D.dntthasccase (partial bootstrap), the replicated
coordinates file to be openedisnanied gus var . boot .t xto
4.3.2ClickoniAi Co n f i de n,submehu, and choose the pair of axes

to be displayed (select axes 1 and 2 [default optiobgtin with).

4.3.3 In the window that appears then, displaying the dictionaries of
variables, tick the chosen white boxes to select the elements the location of
which should be assessed, and press the butere | .e ct 0

434 Clickoni Conf i de e stéobfaih the goaphical display of the
column points (or variable points) in red colour, and of the row points (or
individuals or observations) in blue.

In this display, we learn for example that all the occupation groups (row

points) h a mediacahtactpt ri onfcitl e 8 0 , except
ASkilled workero and AUnskilled wor
workero and AEmMmployeeso on the ot

largely overlapping.

4.3.5 Close the display window, and, again in ttheebwindow, press

i Co n v e x. Thewellipses are now replaced with the convex hulls of the
replicates for each point. The convex hulls take into account the peripheral
points, whereas the ellipses are drawn using the density of the clouds of

replicatesThe t wo pieces of information a
In the context of this example, the other items of the main menu are not relevant.
General remark.
As you can observe when |l ooking at the

files have been cread and saved [these files are briefly described in the memo
AiHel p a biothetoolbar of the main menu]. If you need to continue using
again the buttons of the paragraph VIC of the main menu after having closed
DtmVic, just click on the buttofi O p drom the linefi ¢ 0 mma n ,cselefctiande o
open the saved command fife:P a r a m_ S Cahkd dosetit.dt is not necessary

to click on:fi e x e @gain.erou can then continue your investigation (axes views,
graphs, maps, etc.).

The advanced users calso edit the parameter fileP ar a m_ S C(Asing thet 0
memofi He |l p a b o u tin theatookvan efttheadito) to perform a new
analysis in which the parameters are given new values.. All the intermediate files
will be replaced (except the fild i mdate_time t >which is the only saved
archive).

End of example A2
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11.3 Multiple Correspondence Analysis
Example A.3: EX_A03.MultCorAnalysis

Example A.3 aims at describing a set of categorical variables through MCA.

The corresponding datasets are loated in the subdirectorynamed
EX_A03.MultCorAnalysis within the directoryDtmVic_Examples_A_Start.

The data are an excerpt from a MAsamp
aspirations of t he Fr enchwwwredactfrjined o
1986]. They deal with the responses of a (small) subset of 315 individuals to 49
questions. Some questions concern objective characteristics of the respondent or
his/her household (age, status, gender, facilities). @phestions relate to attitude

or opinions.

The principal axes visualization will be complemented with a clustering, including

an automatic description of the clusters. The importance of the dichofmtiye
variables- Supplementary variablés stressed.

1) Looking at both files: dictionary and data.

1.1) Dictionary file:

To have a look at the dictionary, search for the examples directory
DtmVic_Examples_A Start , and, in that directory, open the directory of
example A3named EX A03. Mul t Cor Anal ysi so

Open then the dictionary filési MC A _ E n g _ id(forca.dictiortary in French,
openni MCA _Fr _dd c.txto

The dictionary fileMCA_Eng_dic.txt contains the identifiers of the 51 variables.
About the internal data and dictionary format of DtmVic, pleaser to the first
examples above, or to the Introduction of Tutorial D, devoted to data importation.

1.2) Data file:

That data file comprises 315 rows and 50 columns (identifier of rows [between
quotes] + 49 values [corresponding either to numericalabkes or to item
numbers of categorical variables] separated by at least one blank space).

2) Generation of a command f
Open DtmVic.
2.1) Click the button: i Cr e aft teednain menu: Basic Steps,

sect iCormmafimd. Fil eo
Awindowi Choosi ng among sappearshasi c anal ys:«
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2.2) Click then the button: i M CIA Multiple correspondence
anal ysi so
i located in the paragrapi:Nu mer i cal dat ao

2.3) Click the button:i Open a dictionary (Dt
To open the dictionary, sedn again for the examples directoryi

Dt mVi ¢ _Exampl ¢and An that directoy, open the directory of
example A3, named EX _ A0 3. Mul t C ®peA thenlthg didtionary file:

A MCA _ En g _itl(forca dictiohary in French, opeit MCA _Fr tdi c. t x
The dictionary file in displayed in a window. Another window indicates the status

of each variable (numerical or categorical).

2.4) Click the button:iOpen a data file (Dtm
Open the datafilé@e MCA dat .t xt o.
A new window displays the dafie.

2.5) Click the button. A" Conti nue (sel ect

suppl ementary el ements) o

A new window is displayed, allowing for the selection of active variables.

We suggest to select the following set of categorical variables as active variables
[of course the reader is free to select another set of categorical variables]

Suggested set of active categorical variables (sample of opinions)

8 . family_is_the_only_place.. |21 . headache 34 . society_needs_changes?
9 . opinion_about_marriage 22 . backache 48 . About_justice

10 . house_work 23 . nervousness 49 . People_like_me_feel_alor
11 . satisfaction_dwelling 24 . depression

12 . satisfation_envir. 25 . health_satisfaction

Suggested set of supplementary variables (soeif@mographic characteistics)

3. gender
50 . Age_categ
51 . Educ_3_categ

The active categorical variables are in this case 13 questions (opinions and
attitudes) about family, housing expenditure, society, health problems, and anxiety.

Clickthe button: i Cont i nueo
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A newwindow devoted to the selection of active observations (rows) is displayed.
Click on the buttonfi A | | the observations wil/ be

2.7Thewindowid Cr eat e a st ar tisdisplayedar a me

27.1Clickonii1) Sel ect .some ti SO0

A new window entitted i Opt i ons B ts ap and/
o b s er v astdisptayed. €lickiy efsoor t he fABootstrap
then, clicki E n t ferrconfirming the default number of replicates (25).
Ignore the other suggested bootstrap options.

Sele¢ then the number of clusters (we suggest 5) then clickidaint er 0
andoniContinueo

Back to the previous window,

(0] on
0] tr

27.2Clickoni2) Create a parameter file f
A parameter file is displayed in the memo [such a parameter can be edited
by adwanced users. It allows for performing again the same analysis later
on, if needed].

Important The parameter file is saved @& Par a m_ MCIiA the x t 0
current directory.

If you wish, you could now exit from DtmVic, and, later on, use the button
of the mainmenufl Op e fline: A Co mma n d) téd opere directly
APar am_ MG and,tinsa dpoing, reach this point of the process.

2.7.3Clickthenonii 3) Ex.ecut eo
This step will run the basic computation steps present in the command file:
archiving data and dictionary, selection of active elements, multiple
correspondence analysis of the selected table, bootstrap replications of the table,
brief description of the axes, clustering procedure with a thorough descriptions of
clusters.After the execution has tak place, a small window summarizes the
different steps of computation.

3) Basic numerical results

Clicki Basi ¢ nume buttana | resultso

The button opens a created (and savetl file namedfi i mp . hwhiohl ©
contains the main results of the previowsib computation steps. After perusing
these numerical results, return to the main menu. Note that this file is also saved
under another name. The nafhé mp . listcont¢atenated with the date and time

of the analysis (continental notatiofi):i mp _ 0 81 40.74 % .feansrluly &

, 2009, at 2:45 p.m. That file keeps as an archive the main numerical results
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whereas the fildi i mp . hstreplacgd for each new analysis performed in the
same directory.

This file in also saved under a simple text formagermthe namé i mp ., and t 0
likewise with a name including the date and time of execution.

Return.

4) Steps VIC (Visualization, Inference, Classification)

4.1) Click i Ax e Vibdton¢ and f ol imenus. In faet, oslyu b
three tabs are relevafar this examplefi Act i ve VvABuUuppl emént ¢
cat egandiilersdi vi dual s .Afterclkcking ona Vi efar éachd

case, one obtains the set of principal coordinates along each axis.

Clicking on a column header produces a ranking loth& rows according to the
values of that column. In this particular example, this is somewhat redundant with
the printed results dfi niphe xgtoe ghrotighiE Frnd C
the buttonsi Ba s i ¢ n u me)rThecusel of théze¥iaw mesuds profitable

when the data set is very large.

Return.

4.2) Click PlaneViewbutton ¢ and f ol -menus. Ib thi:exanplé,

six items of the menu are relevamtAct i ve col umns (variab
ASuppl ement ary cat evg adruiad ssg, ofbRcewsvafi o
columns +fARows,0 | ndi vi dandilAsct ( dven sciotlyu)r
Supplementary categoriesbo

The graphical displays of the selected pairs of axes are then produced.

Intheil Ro ws , I ndi vi dtheaidesfiers af mdividuals are replaced

by a single character [case of very large set of individuals... useful to detect and
identify outliers]. This display shows mainly the shape of the cloud of individuals,
but the original identifiers can be produced by kilig the right button of the
mouse. All the displays concern the planes spanned by the chosen pairs of axes.

The roles of the different buttons are straightforward, except perhaps the button:
A R a n,kwbich is useful only in the case of very intricatepdiays, (which is far

from being the case here!): this button converts the two coordinates of the current
display into ranks. For instance, the n values of the abscissa are converted into n
integers, from 1 to n, having the same order as the originalsvallms the two
distributions are uniform, and the identifiers turn out to be much less overlapping,
and more legible (at the cost of a substantial distortion of the display). This
example is in fact a counterexample of that property: MCA derived fronwa fe
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active categorical variables produces a lot of superimposed points, that are
perfectly superimposed in the display
display of ranks (according to the option chosen here, they occupy consecutive or
neighbounng ranks).

Return.

43)Clickin Boot st rhutoV.i e wo
This button opens thetmVic -Bootstrap-Stability windows.

4.3.1 Click on:A L o a d D #nt thiso case (partial bootstrap), the two
replicated coordinates file to be opened are nafnedgus vat oboo
andingus s up _ c @dobkatthe small gamel réminding the names

of the relevant files below the menu bar).

In fact, in this version, the filagus_var_boot.txtcontains both active and
supplementary categories. The filgus_sup_cat_boot.txtcontains only
supplementary categories, for which the bootstrap procedure is more
meaningful.

4.3.2Clickonfi Con f i de n csabménu, aral shoose the pair of axes
to be displayed (select axes 1 and 2 [default option] to begin with).

4.3.3 In the wiadow that appears then, displaying the dictionaries of
variables, tick the chosen white boxes to select the elements the location of
which should be assessed, and press the butere | .e ct 0

4.3.4 Clickonfi Conf i de n cteobtaih the gmaphicaligplay of the

active category points (in blue colour), and of the supplementary category
points (in red).

In this display, we learn for example that in this principal space (built as a
ispace of opinionso, due to trde se
female [two supplementary categories that did not participate in building the
axes] occupy distinct locations (ellipses no overlapping at all).

To test such a hypothesis (independence between the pattern of opinions
and the gender) it is conveniente(i.more legible) to tick only the two
categories fimaled and Afemal eod.

In the same vein, we can tick the classes of ages, and observe that the
extreme categories (Aunder 3060 and
ellipses clearly separated).

4.3.5 Closethe display window, and, pre§sC o n v e x . Theidllipseso

are now replaced by the convex hulls of the replicates for each point. The
convex hulls take into account the peripheral points, whereas the ellipses are
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drawn using the density of the clouds refplicates. The two pieces of
information are complementary.

Go back to the main submenu AVI Co.
44.Clickh Cl uster Vi ewo
4.4.1 Choose the axes (1 and 2 to begin with)fado nt i. nu e 0

4.4.2 Click on the buttoil V i e. Wh centroids of the 5 clusteappear on
the first principal plane (StepEcipandPARTI of the created command file
i Par am_ MC,Ae..tClustering using reciprocal neighboyrgcip)
then cut of the dendrogram and optimization of the cut thrdugteans
(PARTI)).

4.4.3 Activate the buttori Ca t e g pand, pomtingpwith the mouse on a
specific clusterpress the right button of the mousk description of the
cluster involving the most characteristic response items appears. This
description is somewhat redundant with th&thee StepDECLA (see files
Al mp.orixit mp . husinglthé buttoi Basi ¢ numer)i cal
But we do have in front of us the pattern of clusters and their relative
locations. One can easily imagine the usefulness of the tool for a survey
with 3000 ndividuals, hundreds of variables, and, say, 20 clusters.

In the context of this example, the other items of the main menu are not relevant.

General remark.

As you can observe when |l ooking at the
files have bee created and saved [these files are briefly described in the memo
AHel p a biothetoolbar of the main menu]. If you need to continue using
again the buttons of the paragraph VIC of the main menu after having closed
DtmVic, just click on the butinfi O p drondthe linefi ¢ o mma n ,cselekctiande 0
open the saved command fife:P a r a m_ MG &nd tlose it0 1t is not necessary

to click on:fi e x e @gain.e¥ou can then continue your investigation (axes views,
graphs, maps, etc.).

The advanced usercan also edit the parameter fileP a r a m_ M C, Ausimgx t 0
the memoi He | p a b o u tin the toollzanoé theemais menu) to perform a
new analysis in which the parameters are given new values. All the intermediate
files will be replaced (except thddifi i mdate_time t xwhiah is the only saved
archive)

End of example A3
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Chapter Il (Tutorial A -2)

Three more elementary examples to

discover DtmVic (textual data)

The followingthreeexamples aim at introducing DtmVic to the user
in a pragmaticfashion. Each example corresponds to a directory
included in the directorfi Dt mVi ¢ _ Ex a mpthaehess A_ St ar t
been downloaded with DtmVic.

llI.1 Correspondence Analysis of a lexical table
Example A.4. EX_A04.TexPoems.

Processing of a simple sesieof texts (20 first Shakespearian Sonnets). Numerical coding.
Correspondence Analysis of the lexical table wergeems. Bootstrap validation. Characteristic words
and verses. Kohonen maps. Seriation.

[1l.2 Open questions in a sample surveygglomerations of responses
Example A.5.EX_A05.TextResponses_.1

Using both numerical and textual data. Processing of the responses to @ndeémuestion using a
specific categorical variable to agglomerate the responses. Numerical coding of the responses.
Correspondence Analysis of the lexical table words x categories. Bootstrap validation. Description of
the categories through their characteristic words and responses. Kohonen map for words and categories.

[11.3 Open questions in a sample survey:
Direct analysis link with closed-end questions

Example A.6. EX_A06.TexResponses_2

First processing of individual responses to an egrested question. Numerical coding of the responses.
Correspondence Analysis (CA) of the sparse lexical table wordspomdents, clustering of the
responses, description of the obtained clusters through their characteristic words, responses, and also
through their characteristic categories (closed questions).




l1I.1 Correspondence Analysis of a lexical table
Example A.4: EX_A04.Textpoems

This elementary example deals with the simplest form of text analysis: The data set
comprises a series of texts separated by the separator **** (columns 1 to 4). The
dataset serving as an exampl e.,firsti2ZBonne
Sonnets from Shakespeare. For a larger set of sonnets and for comments, see,
among many other websitesww.shakespearenline.com/sonnets/

In this simple format, DtmVic can procegp to 1000 texts without limitation of
size for each text. Qur corpus serving
emphasizing only the functionalities (but not the power) of DtmVic. The
conversion to lower case characters is meant to avoid tygifyie first word of

each verse or sentence.

The general methodology underlying the processing is presented in the book:
AEXpl oring Textual datao (L. Lebart,
Publisher, 1998). That textbook is an upgraded translatibontoke b oo k: 0 St
Textuell ed (Ludovic Lebart and Andr ®
book (in French) can be freely downloaded from the site/w.dtmvic.com
(section Apublicationo).

1) Looking at the text file (see table 3 of chapter 1)

Search for the examples directoiydt mVi ¢ _Exampl es A _ St art
In that directory, open thielder of example A.4 namedi. E X _ A 0 4p oTeemst i

As mentioned in the previous examples, it is recommended to use onerglifect
each application, since DtmVic produce
the application. At the outset, such directory must contain at least one text file:
ASonnet L owe LoDk & ¢his ttexttfile using a text editor such as
Notepad, Notepad++, TotalEdit, Ultraedit, TextEdit, or simply a text editor within
DtmVic: button"Open"of the main menu.

Excerpts of the data (see also: table 3 of chapter 1)

*kkk S l
from fairest creatures we desire increase,
that thereby beauty's ros e might never die,

but as the riper should by time decease,

his tender heir might bear his memory:

but thou, contracted to thine own bright eyes,
****S_2 .........................

when forty winters shall beseige thy brow,

and dig deep trenches in thy beauty's field,

thy youth's proud livery, so gazed on now,
butsmce she prlckd thee .out for women's pleasure,
mine be thy love and thy love's use their treasure.
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i The format is specificitmVic internal text format type 1. See the tutorial D:

Al mportat.i

ono) .

I Since the texts may have very different lengths, separators **** (at the
beginning of a line) are used to distinguish between texts.
I The length of the lines is limited to 200 cheters (instead of 80, in the previous

version of DtmVic).
iThe identif
iThe symbol

i Like all the data files involved in DtmVic as input filaébat file is a raw text file

iers of texts must f ol

ow

fi====0 indicates the end o

(.txt). If the text file comes from a text processing phase, it must be saved

beforehand

2) Generation of a command

Open DtmVic.

as a n.txt fileo.

f

2.1) Click the button: i Cr e aftthe main nenu: Basic Steps, line
ACommand Fil eo

Awindowfi Ch oo si

ng among sappearsbasi c anal

| ruromiaL | I Halp st crested (s

Dt fmportation. Peep
G) o
T |

Base ramneical re

Besull Files

Basic rumsincal it |

Lhansing among some basic analpses

BAS Baox Ststikio: shout rumencel and calegoncal vanables imeara, stzndad devisions, sxheme waes, courts|

TAB Cisl sbulsing a seves of categoncal vasables (ncluding means of mumencal vasables|

DECAT  suomste detcipion o & seset of camgoricsl valabls:

Mumerical Data (principal aces techniques)

PCA  Prircpsl Components nulsi [romplemernisd it 3 chatering of the obesrvstions and s desciption of the chsien

SUA  Sinels Comugandince Anaaa o bs opked 10 & conngency ok o a by libs|

m MCA MMEmwdcmelnwmmﬂnwhdwihadalnigdhmimsadnmdI':d,-lm]|

Aoz B | B 5 =
Aues | Clusters wtten | B VISUTEX \'nuaiaal'deemIhﬂunmdme.wmiw‘SD\SuMiamm

Numencal and Texiual Dets

ANALEX  Ansieg tamgh 5T & bescal labb bl b & e cangoricel vasishin [chataclerising the msonderks)

WISURECA, Vicaskisor ard chisténing of msporroet i calngoical dals s suppismentaty sbment:

MCA-TEMT  MCh + Chastrring = decesphion ol chasters borm rumerical. cobegorisal. irsunl vaiobles
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2.2) Click then the button:A VI SUTE¥Xsual i zati on
This button is located in the paragrapfi e x t u a | and numerical

2.3) Press the button:i Open t he theresedrch for thee 0O ,
directory:iDt mVi ¢ _ E x a mp |. n that direcioty zopen the
directory of example A.4, named:E X _ A0 4p oleemst 0O

Openthe fileh Sonnet Lower Case. txto
A message box indicates ththat the corpus contains 20 texts totalizing 321 lines.

24)ClickiSel ect open questions and
The next window allows for the selection of open questions (not relevant here) and
the selection of separators of words (the produced defadtaters suffice in this
example).

F Selecting: 1) the open gquestions, 2) the list of separators

=T - 0

Yocabulary and counts

2.5) Click directly i V 0 ¢ a bandl countg.
The next window presents the vocabulary (alphabetic and frequency orders).

F=] Vocabulary, frequency threshold

Separators of units: B RV E Al =4 Rewmn
Number of occurrences (tokens) : 2341

Number of words (types): 850

17 18 I ~ 00 »~

281 1 51 0 4

282 1 5_10 02 4

283 1 511 103 4 old 1. Choose a frequency thieshold
284 1 5_12 104 4 say

285 1 5_13 105 4 shouldst

286 1 5 14 108 4 sweets

287 1 5_15 107 4 those CONFIRM

288 1 5_le 108 4 times

289 1 517 109 4 too

290 1 518 110 4 treasure 2. Continue [creale the parameler file) — Epe
291 1 5_19 111 4 use

292 1 5_2 112 4 what

293 182

294 1 5_3 114 3 are

295 1 5_4 115 3 barren

296 1 55 118 3 being

297 1 5_6 117 3 blood

298 1 57 118 3 brave

299 1 5_8 119 3 child

300 1 59 120 3 cold

14 20 a 121 3 else

301 1 abundancs 122 3 end

302 1 abus: A 123 3 T A4




We must select a threshold of frequency by selecting a line in the right hand side

meno (frequency order). The line number 113 cor
a very small frequency, adapted to a very small
opportunity of exploring the sequence of comman
interpretation).

After selecting that line, click thenofi:Co n f i r

2.6) Thenclickon:i Cont i nue.
Continuing our visit, we have td s el ect

responds to the frequency 4 (It is
corpus. This example is just an
ds, without meaningful linguistic

mo .

(Create the
s o ntick B p € fBrothes o

bootstrap validation, and e n tt@ gonfirm the default nunds of replicates (25).

Click then on'Continue" .

FH Create a parameter file for the sequence of processing: Vitex

1 - Select some options 2 - Create a first parameter file Execute

| Return to Main Menu ‘ |

= Retum ‘

27)Thenclicki Cr eat e a f i
A parameter file is displayed in the memo [It can

r st par ameter
be edited by the advanced users.

It allows for performing again the same analysis later on, if needed].

Important: The parameter file is saved &sP a r a
directory.

m_ VI S Unthexcurrent t o

FZl Create a parameter file for the sequence of processing: Vitex

‘ 2 - Create a first parameter file Execute |

= Retun |

Return to Main Menu ' ‘

m

# DTH BASIC COMMAND FILE FOR TEXTUAL DATA ANALYSIS
#

# Default Name of the created command file: param_VISUTES. tst

# Comments spmbol = “#'"

# Continuation symbol ="

# Dummy line (e.g. tite] mandatory immediately after each line "STEP"

LISTF = MO, LISTP = yas  # Global Parameters

NTEXZ = ‘Sonnet_LoweCase bt # name of test fils [es name]
priien

STEP ARTEX
——————=—- fuchive - Texts o responses to open ended questions
ITYP=1 LIREP=1 NCOL= %0

STEP SELOX
Selection of open questions [inevelant here, but necessary...]

~
The command file [or.
param_WISUTEX b
will provide a numernical coding of the texts. [list of words
with their frequenties), together with a cormespondence
analysis of of lexical table (words » tests], with possible
bootstrap confidence areas for points.

Characteristic words and lines for sach text will

be provided

To obtain these results: - Click on "Execute”.

parameter file] entitled
o

I

- Return to the main menu of Ditmiic

- Select the file ™ param YISUTEX bt * from the menu
"'Open an existing command file".

- Click on "Execute”"

- Read the results from the button *Main basic numerical

results”

- Use the VIC tadls [Flanetiew, Clusteriew,

B oatstrap. efe. ] to wisualize the results.

If you wish, you could now exit from DtmVic, and, later on, use the button of the

main menu A Open(ine: ACommand
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APar am_ VI SUTaadXin soxdoing, the user reaches this point of the

process. You can then use afterwardsfthe x e c comngand of the main menu.

28)ClickonniExecut eo.
This step will run the basic computation steps present in the command file:
archiving data and téx characteristic words and responses, correspondence

analysis of the lexical table.

Execution completed

=== Computation steps ===

x]

Step Artex done [hulldlng alchlve lexlual dala]

Step Selox done [ g an

Step Mumer done [numencal cndlng 0[ lexls]

Step Motex done [table categories x texts)

Step Aplum done [CA of lexical tables)

Step Clair done [description of axes in textual analysis]

Step Mocar done [characteristic words]

= End of computation step =

[Click about here to hide this Memo]

3) Basic numerical results
Clickon:fiBasi ¢

n u me rbuttana |
The button opens a created (and saviethl fle namedfii mp .

resul tso

hwhiohl 0

contains the main resaltof the previous basic computation steps. After perusing
these numerical results, return to the main menu. Note that this file is also saved

under another name. The nafmeé mp .
of the analysis (continental notai): fi

listcant¢atenated with the date and time
mp _08. 07. 0 fmeansdulys8s .

htr

, 2009, at 2:45 p.m. That file keeps as an archive the main numerical results

whereas the filégi i mp .

same directory.This file in also saved under a gita text format , under the name

Al mp .,
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DtmVic: Main basic numerical results
Table of content

Artex (building archive textual data

Selox (selecting an open question

Numer (numerical coding of texts

Motex (table categories x texts

Aplum (CA of lexical tables

Clair (description of axes in textual analysis)
Mocar (characteristic words)

List of commands
==== DrmVic ==== Assignmencs: --> listf = no, 1istp = yes

listing of paramecers

4 DIM BASIC COMMAND FILE FOR TEXTUAL DATA ANALYSIS
3

# Defeult Neme of the created command file: param VISUTEX.txt
# Commencts symbol = "$"

From the step NUMER, we learn for instance that we have 280 responses (lines),
with a total number of words (occurrences or token) of 2B®b]ving 830 distinct
words (or: types). Using a frequency threshold of 3 (it means here keeping the
words with frequency over three) the total number of kept words reduces to 1384,
whereas the number of distinct kept words reduces to 114. (Note Bome
provisional notational differences: the minimal selected frequency 4 corresponds
to the frequency 3 in the listing meaning, equivalently, that all the words appearing
more than three times are kept).

Return.

4) Steps VIC (Visualization, Inference, Cladfication)

Axe\u"iew | EF‘Iane\u"iew | BOOtStIaDViBW| E.JSaliatiDn |
Axes { Clusters @ Clusterfiew | @ Kohonen Map| Yisualization | E Contiguity |

4.1) Click the button:i Ax e Vi ewo

... and follow the suimmenus. In fact, only two tabs are relevant for this example:
Acti ve [ zpoemsh andisodb s e r v [avords]o Aftercclicking on

Vi e théuser obtains the set of principabaodinates along each axis.

Clicking on a column header produce a ranking of all the rows according to the
values of that column.

As mentioned in the previous examples, the use of the AxeView menu is justified
when the data set is large, which is notdhse here.

Return.

ot D
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4.2) Click the button: i P | a n e \anddollow the sumenus...

In this example, only one item of the menuisrelevadtc t i ve c o

This item concerns both rows and columns of the contingency table (lexical table).
The graphical displays of selected pairs of axes are then produced. Normally, the
active categories (columns of the lexical table) are printed in red, while the active
words (rows) are printed in blue.
The roles of the different buttons are straightforwaxtept perhaps the button:

| umns

iRanko, which is useful only in the ca
case here) (see comments in the previous examples).
Return.
each - ihﬁn youth oan day
look gohall, s 16 e ns
;‘.:“ hu?' "‘““' ?:-ery nor L)
world her UlS jad o S.15
.hydc"h S 1;"9_27‘::.\#"“,;”" still yet this theirMen
) $_3 beauty MO m"“’”' most_my 10 18 20 28
thou'9° S_8 may m"‘:shs 205- 'mr" xm life
another thine 155 11will ch\halemaka =
oo ON@ she V3 "_ sove " S_16
nalure "s_10 h decay
tysell sell m::":wh‘ were’ live
sS4 then kehy should your
shouldst you
why use  what Weel  jan s_13
those yeasure {1 winter
ot S6 yourself
let
some
death
times
Example of APl aneView with moveabl e t

4.3) Click the button: A e wo
This button opens the Dt mVi c :

windows.

BootstrapVi

4.3.1 Click on:i L 0 a d D.dntthisase (partial bootstrap), the replicated

coordinates file to be opened is nanfied g u s _
possible files is given by a background panel).

par

432 Clickon:iCon f i de n submedur anchchapse the pair of axes

to be displayed (select axes 1 and 2 to begin with).
48
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4.3.3 The window that appears (enlarge it if necessary) containgstiof
identifiers of active rows and columns (identifiers of columns [Sonnets in
this case] are at the end of the list). Tick some white boxes to select some
poems, select also some words, and press the butbe | e ct 0

434 Clickonii Conf i dé n qtesobtairothe graphical display of the
chosen column points in red colour, and of the row points (here: words) in
blue. We can see that many sonnets occupy significant locations (several
confidence ellipses do not overlap) whereas the locatiotteofords is far

from being as accurate.

4.3.5 Close the display window, and, again in the blue window, press
i Co nv e x. T Thaellipsasare now replaced by the convex hulls of the
replicates for each point. The convex hulls take into account thghpeal
points, whereas the ellipses are drawn using the density of the clouds of
replicates. The two pieces of information are complementary.

®  Ggnofaxs  Zoom  foot  Donesoely  Type lowy  TypeZeoly  Moreplcat  Unes oo

4.4) Click i Cl u st e (inMthisecase, the clusters are the texts
themselves)

4.4.1 Choose the axes (a2 to begin with),and Cont i. nue 0
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4.4.2 Click onfi Vi e. Whe locations of the 20 categories (texts) appear on

the first principal plane. Thanks to some possible change of signs for the
axes, the display is the same as that provided byfithel aneé Vi ew
procedure.

4.4.3 Activate the buttoi Wo r d and, pointing with the mouse on a
specific categorypress the right button of the mouge description of the
category involving the most characteristic words of the category appears.
This description isgain redundant with that of the Step MOCAR (see files
Al mp.oriit mp . tusinglthé buttom Basi ¢ numer)i cal
But we can appreciate here the pattern of categories and their relative
locations.

4.4.4 Activate the buttofi T e x.tPsidting wth the mouse on a specific
category, and pressing the right button of the mouse, we can read the most
characteristic lines (verses) of the selected category. The concept of
characteristic line is not obviously relevant in the case of poetries. It is in
fact a particular case of the concep
useful in the case of open questions.

More explanation about the corresponding methodology can be found in the
already g ulExpleing Téxma #datad A( L . L e bna L.tBerry; A . S
Kluwer Academic Publisher, 1998).

Return.

45)Clickihn Kohonen mapo

451 Selectivari abl es + o0bser v a:tthese adive ( r 0
variables are the word@md the texts (poems) in this example.

452 Selecta(5x5)map,aicc ont i nueo

4.5.3 Pressi d r aandthe menu of the large green windows entitled
AKohonen mapo.
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awn youth do

her look as
an his and
5.9 he all
20 now from S_15
2 fresh age when S_12
1 die s 7 day |

thou men
thine she fair
much more S_19
if s_3 the yet S_18
for s_1 eyes S_14
use
freasure
times
ten
some
death shouldst 50 too
be not make mast or
S_6 let in by is

4.5.4 You can change the font siz€i (F o n)tand dilate the obtained
Kohonen map (i Di | )aa make it more legible. The words appearing in
the samecell are often associated in the same responses. This property
holds, at a lesser degree, for contiguous cells.

4.5.5 Note that we have obtained a simultaneous Kohonen representation of
rows and columns, owing to the use, as an input file, of the cadedin
from the correspondence analysis of the lexical table.

4.6)Clickin Ser i ati ono

Seriation techniques as well as Block Seriation techniques are widely used by
practitioners. Seriation is based on simple row and column permutations of the
table undertsidy; they have the great practical and cognitive advantage of showing
the raw data to the user and therefore allowing the user to forego the use of
intricate interpretation rules. These permutations can display homogenous blocks
of high values or on theoatrary, of small or null values. They can also pinpoint a
continuous and progressive evolution of profiles.

An optimal property of correspondence analysis is the following: the first axis of a
correspondence analysis provides us with a ranking of thepoits and of the
columnpoints. That ranking can be used to sort the rows and columns of the
analysed data table. The new obtained data table has then undergone an optimal
seriation. Seriation will be applied here to the lexical table eaismslating tle 20
sonnets and the selected words (words appearing at least 4 times in the corpus).

A new window namedi Re o r d eppeéars.g O
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Click on the button:in Reor dering the rows a
word-t ext .t abl eo

The reordered table cretabulating the 2Gonnets and the selected words is then
displayed. It can be seen that the first words of the reordered list of words
characterize (sometimes exclusively) the first sonnets in the reordered list of
sonnets. The last words of the same list are either abseately observed among

these sonnets. However, they are frequent among the last sonnets (right hand side
of the table). That reordered printing of the raw data is a useful tool of
communication with the practitioners, since it can be interpreted witbigort
knowledge of data analysis techniques.

General remark.

As you can observe when |l ooking at the
files have been created and saved [these files are briefly described in the memo
AHel p a biothe toddai of thesmain menu]. If you need to continue using
again the buttons of the paragraph VIC of the main menu after having closed
DtmVic, just click on the buttofi O p drondthe linefi ¢ 0 mma n ,cselekctiande o
open the saved command file:P a r a m_ V| tSxUt TaadXclose it. It is not
necessary to click oril e x e cagain.eYou can then continue your investigation
(axes views, graphs, maps, etc.).

The advanced users can also edit the parametefifitear a m_ VI SUTE X . f
(using the memdi He | p  a b oeurt in dpeatoolban eftthe main menu) to
perform a new analysis in which the parameters are given new values. It is advised
to give it a new name (such &sP ar a m_ V| S U TfarexXamle). Albthe
intermediate files will be replaced (except the fifleenp dat e tandne . t >
Al mp _ dat e  whicimare the onlylsaved archives).

End of example A4
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I11.2 Open questions in sample surveys:
agglomeration of responses
Example A.5: EX_A05.Text-Responses_1

Example A.5 aims at describing the responseartooperended question in a
sample survey in relation with the responses to a specific ckrsdduestion.

After archiving dictionary, data and texts, the numerical coding of the text allows
us to build a lexical table cro$abulating the words with aekected categorical
variable. A correspondence analysis is then performed on that lexical table.
Bootstrap confidence areas (ellipses or convex hulls) can be drawn around words
and céegories. Characteristics wortsgponses are computed for each category.

About the data

The open questions were included in a multinational survey conducted in seven
countries (Japan, France, Germany, United Kingdom, USA, Netherlands, Italy) in
the late nineteen eighties (Hayashial ., 1992). It is the United Kingdom sigy

which is presented here. It deals with the responses of 1043 individuals to 14
closedend questions and three opmmded questions. Some questions concern
objective characteristics of the respondent or his/her household (age, status,
gender, facilities Other questions relate to attitude or opinions. The first -open
ended questonwasWh at i s the single most impor
I't was foll owwhdabyother prlobegs iark ver
third question (not analysed this tutorial, but included in the example data set)

has also been askdilWh at means t o you the cultur e
We will focus on the first open question and its probe. Being interested with the
relationships between these responses atfithe age and educational level of the
respondent, we will use a specific categorical variable to agglomerate the open
responses: a variable with nine categories etalsglating three categories of age

with three educational levels. More explanationsutlihis particular example and
the corresponding met hodol Exgloyingdextual b e
dated0 (L. Lebart, A. Salem, L. Berry,; KI
This example corresponds to the directorig X = A 0 5R eTsexd n sneludded 1 0
innADt MmVi ¢c_Examples_ A_Starto

1) Looking at the three files: data, dictionary and texts.

1.1)Dat a T DA e d a fExcérpkbélod)



The data file comprises 1043 rows and 15 columns (identifier of rows [between
quotes] + 14 values [corresponding eitlter numerical variables or to item
numbers of categorical variables] separated by at least one blank space).

' 11128 12333213313
‘22185 11131112212

"3 1 640 11212222212
' 42327 21211111454

' 5253 221311125535

1039' 1 854 2 2 420012225

'1040" 2 3 27 25421111454
1041' 1 223 33 212211137

1042° 1 957 2 4311223326

1043 2 538 1 53522225 42

1.2) Dictionary file:i TDA _d i (Excerpioédlow)
The di ct iTohAa r yd iEontdinsxthdiddentifiers of the 14 variables. In
this internal version of DtmVic dictionary, the identifiers of categories must begin

at Afcol umn 60 The i dbkeisprecedechythenmumbar Nc a t
of its categories (columns 1 to 5); the N following lines identify the N response

i t ems. An optional Ashort identifiero
numeri cal variabl e (such askspaaegar@not has

allowed within the identifiers (about DtmVic formats, seleapter 1.

2 GENDER EDUM MBIUM
MALE MALE EDUH HIGH
FEMA FEMALE 3 WILL_PEOLE_BE_HAPPIER?
12 AGE_CODE HAP1 Happier
AGE1 18 19 HAP2 LESS_happy
AGE2 20 24 HAP3 About_the_same
AGE3 25_29 4 PEOLE_PEACE_OF_MIND...
AGE4 30_34 PEA1 INCREASES
AGE5 35_39 PEA2 DECREASES PEA3
AGE6 40_44 NOT_CHANGES
AGE7 45_49 PEA4 OTHER
AGES8 50_54 3 MORE_OR_LESS_FREEDOM
AGE9 55_59 FRE1 MORE_FREEDOM
AG10 60_65 FRE2 LESS_FREEDOM
AG11 65_70 FRE3 THE_SAME
AG12 71_et + 3 Age_3_classes
0 AGE - 30 less_than_30
3 EDUCATION 3055 from_30_to_55
EDUL LOW + 55 over_55

1.3) Textfile:A T DA t e Excerptbélow)

This file contains the free responses of 1043 individuals to three-evmiad

questions mentioned earlier.
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The DtmMc internal format of the text file is very specific. Since the responses
may have very different lengths, separators are used to distinguish between
questions and between individuals (or: respondents). Individuals are separated by
the chain of charactefs---i (st arting column 1) possi
Within each individual data, the open
1). The symbol fA====0 indicates the en
in DtmVic as input files,hat file is a raw text file (.txt). If the text file comes from

a text processing phase, it must be sa

— 1
good health
e

happiness
++++

happiness in people around me, contented family, would make me ha ppy
++++
contented with life as a whole
++++
education
g
contentment
++++
family
++++

---- 1043
contentment
++++

my children's health and happiness
++++

2) Generation ofacommandfil§ or : fApar amet e

2.1) Click the button: i Cr e ®@ftthe onain menu’Basic Steps”,
linedA Commawd Fil e

Awindowi Choosi ng among sappearsbasi c

2.2) Click then on the button: A AN A L EX located in the
paragraplit Te xt u al and numeri cal dat a

Chaosing among some basic analyses

Mumerical Dain (basics)

Data File
[ OHAR At BAS  Dase Ssiintics shout rumeiical and coisgoncal vanables imeare, stendaid devisions, skeme valuzs, counts| |

Crasts I E TAB Cronusl sbudsing a seiies of categoncal vasables [including means of rumenical vasables| |
oo |

DECAT  aulovsbe denciphon ol & seset ol caagoicsl isishie: |

Mumerical Data (principal axes techniques)

Basic Fureical e

Besuli Filas

Baais pdhadbead rae i 1 e T e e e e e I pe e e e



sl I

2.3) Press the button:i Open a ttleer searchifdr the ,
directory:iDt mV i ¢ _ E x a mp |. i that directotyzopen the
directory of example A.5, namédE X A0 5Relsexdns es 0

Open then the text filelh T DA _t e xA.messagé box indicatdken that the
corpus comprises 7329 lines, 1043 observations and 3 open questions.

24)Clickon:i Sel ect Open questions andc
The next window allows for the selection of open questions and the selection of
separators of words (the defau#itlof separators suffices in this example).

We will select questions 1 and 2 (that means that the two responses will be
merged). It is licit here to merge the two responses because question 2 is a probe
for question 1.

2.5) Click directlyon:i Vocapal ar

The next window presents the vocabulary (alphabetic and frequency orders). We
must select a threshold of frequency by selecting a line in the right hand side memo
frequency order). The line number 135 corresponds to the frequency 16. After
selecting hat line, clickoni Conf i r mo .
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Fd Yocabulary, frequency threshold

Separators of units: Pl = Return
Number of occurrences (tokens): 13919
Number of words (types): 1365
666 1 1 -~ 132 16 long
667 1 100 133 16 make
668 1 14 134 16 own
669 1 18 1. Choose a frequency threshold
257 & 2 138 15 ne
€70 1 3 137 15 personal
671 1 30 138 15 relationship
872 1 6 1338 15 social CONFIRM

E 226 I 140 14 am
673 1 If 141 14 marriage
874 1 Improving 142 14 or 2. Continue [create the parameter file)
€75 1 Independance 143 14 sufficient
676 1 Indoor 144 14
472 z Ireland 145 14 without
473 2 It 146 13 znimals

8 300 a 147 13 got
296 5 ability 148 13 know

44 35 able 149 13 making
677 1 abled 150 13 now

70 31 about 151 13 old
398 3 above 152 13 one
474 2 abroad 153 13 order
€78 1 absence 154 13 parents
475 2 abuse b 155 13 reliaion

Thenclickonii Cont i n

ueo

di cti

t xt n

2.6) Click the button:i Open a
Open then the dictionary filé&e TDA _di ¢

onary (Dt

The dictionary fileTDA_dic.txt contains the identifiers of the 14 variables.
The didionary file in displayed in a window. Another window indicates the status
of each variable (numerical or categorical).

L4} Selecting dictionary and data

2 GENIER - Return
MALE MALE
1. Open a dictionary  (Dtm format || 723 FEMALE
12 AGE_CCDE
IAGE1 18_19
\LGE2  20_24
GE3 25_29
v
< b
-~
1 GENDER {2 categories)
2 AGE_CODE {12 categories)
List of varisbles [check] | |3 AGE (nunmerical)
4 EDUCATION (3 categories)
S S1_CHANGE IN_THE_STANDARD OF L (5 categories)
& S2_CHANGE IN_YOUR_STANDARD CF_ (5 categories) v
"1 1128012333213231 3 -
— 2185 111311122714a
2 OpenaDataFile [Dimformat) | [—3' 168401 1212222212 Mare Data
T4 z232721211111454
5 2532213111255
T e 112801 23422333713
T 27462430021255¢4 2
3. Continue [select active and supplementary elements) »‘

2.7) Press the buttoni Open a data file (Dtm
t

Openthe datafiled TDA da.t . t xt 0O
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That data file comprises 1043 rows andcbBumns (identifier of rows [between
quotes] + 14 values [corresponding either to numerical variables or to item
numbers of categorical variables] separated by at least one blank space).

A new window displays the data file.

2.8) Click the button:

AContinue (s aslpganentayet ieme na s J
A new window is displayed, allowing for the selection of active variables.
We suggest to select the categorical variable number 14 - @decation). Only
one active variable can be seltin the ANALEX case.
All the remaining variables could be selected as supplementary elements. They will
serve to describe the categories of the active variable.

_F_rl Salectinn of Active msd Supplementary Elsmeni=

A b pehoc o 0 | N b | B Ao

:1 '_'i-:_lll,ll,l-: |<(¥"Il¢¢l | ki Tage B cMagories]

3 calegaies]
-_-. 1 CGAGT B FHT St Tl L[ cabagorinc]
|B 5Z_[HAHEE_IM_YOUR_STAKDWARL | l}' 0 e |
ST CHANGL R TTIURC STARIAPDCF /5 cxwpras|

' i HAPFER _TH_WERRS |30 Cle
la Hﬂ“ﬁf& aF_ ull.J:L [ ml#\!n.l .| 2

i I"JHE _CR_LES S FREEDOH 13 pamgpset]
(11 Ape_ 5 clmirea Bz stwgesa|
12 g 6 o]

'I3 IllMﬂ'Etﬁli Clawr

-a'ui ELg

[ uaplemertary Vnsian: | Gininié_sip

=

2.9) Click then on the button:i Cont i nueo

A new window devoted to the selectiohactive observations (rows) is displayed.

Click on the buttoni Al | t he observations wil/| be
Thewindowfi Cr eat e a st artisdisplaypdar amet er f il e

2.10)Clickon:n ISel ect so.me opti onso

A new window entittedh Opt i ons Booort sdlruwgpt earnidng o f
is displayed. Clicki y efs@r t he M@ABootstrap YV&hidabi
for confirming the default number of replicates (25). Ignore the other suggested
bootstrap options.

Back to the previous window.
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2.11) Thenclick: n ZZr eat e a first paramet e
A parameter file is displayed in the memo [It can be edited by the advanced
users. It allows for performing again the same analysis later on, if needed].
Important: The parameter file is saved &P ar a m_ A N A lirEthe. t x
current directory. If you wish, you could now exit from DtmVic, and, later
on, use the button of the main menwW p e(tiné: A Co mma n d) tof i | e «
open directly the fileh Par a m_ ANA L, @&nd, ih sotdoing, reach
directly this point of the procesusing théi E x e cocormneand of the main
menu.

212)ClickAn &xecut eo

This step will run the basic computation steps present in the command file:
archiving data and text, characteristic words and responses, correspondence
analysis of the lexicalable, thorough descriptions of categories using other

variables.

=== Computation steps ===

Step ArDat done [buildi ive dicti p and data)
Step Artex done [hulldlng archive textual dala]
Step Selox done [ ting an opel

n
Step Humer done [numencal codlng o[ lexls]
Step Motex done [table categories x texts)
Step Mocar done [characternistic words]
Step Aplum done [CA of lexical tables)
Step Selec done [selecllng active and |Ilusllal|ve elemenls]
Step Decat done | p of cat of a | war.]

= End of computation step =

[Click about here to hide this Memo]

3) Basic numerical results

ClickonAi Basi ¢ nume tbuattona | resul tso
The button opens a created (and saved) html file namedmp . hwhiaohl ©
contains the main results of the previousib@omputation steps.

DtmVic: Main basic numerical results

Table of content

Ardat (building archive dictionary and data

Artex (building archive textual data)

Selox (selecting an open question)

Numer (numerical coding of texts)

Motex (table categories x texts

Mocar (characteristic words

Aplum (CA of lexical tables

Selec (selecting active and illustrative elements)
Decat (description of categories of a nominal var.)

List of commands
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After perusing these numerical results, return to the main menu. Note that this file
is also saved under another name. The namemp . listcontatenated with the

date and time of the analysis (continental notatién): mp _ 08B_. 047 .. H5 . ht 1
means July‘é, 2009, at 2:45 p.m. That file keeps as an archive the main numerical
results whereas the filét i mp . flistreplacéd for each new analysis performed

in the same directory.

This file in also saved under a simple text formatder the namé& i mp ., and t 0
likewise with a name including the date and time of execution.

From the step NUMER, we learn for instance that we have 1043 responses, with a
total number of words (occurrences or token) of 13 919, involving 1 365 distinct
words (or: types). Using a frequency threshold of 16, [the same threshold id
denoted 15 in the result file: first neglected frequency] the total number of kept
words reduces to 10738, whereas the number of distinct kept words reduces (more
drastically) to136.

The book i Ex pl orop.ncg) deaks xnt details witth dhts apte  (
processing and with all the results that follow.

4) Steps VIC (Visualization, Inference, Classification)

4.1) Click the button: i A x e V i..and dollow the suimenus.

In fact, two tabs are relevant for this examgleA c t i v e \ = categories$, e s 0
in the case of ANALEX], andi | n d i v ywbrds].IAftebclickingoni Vi e wo
one obtains the set of principal coordinates along each axis. Clicking on a column
header prduces a ranking of all the rows according to the values of that column.
Evidently, the use of the AxeView menu is justified when the data set is large,
which is the case hereReturn.

Arctive variables l Suppl. Categaries ] Inglvizhils ctive variables} Suppl. Categories  Individuals (observations) l
View
Wi Exit Identifier | axis 1 | axis 2 | axis 3 | axis 4 | . | aris B | i
ﬂ ﬁ a 112 52 12 93 57 %6 &1
— - - - - able -4 127 a7 1427 % 10)
| dentifier | axis 1 | axis 2 axis 3 ariz 4 || sbout 160 564 58 208 122 126 £
+B8high 5 279 279 462 after 541 79 -261 100 -8 1 5
+EElow 308 AN 70 ST e ol A A - -
+35/medium 114 217 8 1 || anything 405 % 197 a8 2% 23 g
-30/high 337 377 219 35 || ae 7 135 %6 118 24 a7 1
-30/law 101 -209 71 a3 ||as 423 -181 B4 -4 L] -4
-30/medium -208 149 -193 -29 Et EE %5044 '15”41 '18723 31? 1‘33 '354
- i - - e N N N
Dsen @ U5 am o | & # g o oow
AMEEmedum 131 177 b 2 o B YR P B 1Y R
children -E4 224 156 -7 171 114 -
church 50 403 452 470 -B14 408 28
comfaortable 70 -263 g1 146 153 180 -7

Active variables (categories) and Individuals (words)
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4.2) Press the button:i P | a n e.Vandfollaw the submenus...

In this example, three items of the menu are relevat.c t i ve col umns
or cat e,diRroiwess )(0 ndiandii Aati & 0col unihs +
last item concerns both rows and colnuf the contingency table (lexical table).

The graphical display of the selected pairs of axes are then produced. The active
categories (columns of the lexical table) are printed in red, while the active words
(rows) are printed in blue.

The roles of thdifferent buttons are straightforward, except perhaps the button:
iRanko, which is useful only in the ca
case here). (See comments in the texts relating to examples A.1 and A.2).

[ve  Moegah  Manmew  Senolawes  Zoom  Fmt  Rave  Awscoor  HEP
which
welfare |
mind
son
church'
03 them
kirle +66/high anioy for =
security peace . e
Mheildran;  conten+56imedium ve way
bisure contenG K mediumang N0
getiingohome with alth,
jhler
freedonrgeneral  30-55/high K fa’"'lhnwao—smcwa ? #e1% wie  should mehl
he, b
standard. o Sdovihatt World € . It
usetll’ﬂsﬂpuss 'mf Vihat 29 on gt they
eFGDP‘G,g 9Olself long
imps= '1hapPY | il gw Il'up e pea
‘ work money'd you bl :"‘ﬂ alter grande
education love nothingble ©° d Sog 3“)“"““
e -30/medium ﬁ o ot 9
safislaction healthy oin \s
-30) 08 e ™
job bei ™ food  ©Mhaveld  keep there e
il else) comforta;! Lo
L — |03 much worries more
future mends ¥ iust think
make
-30/high@s
out
want
go
car do
what - about

4.3) Clickonthebutcn:Ai Boot strapVi ewo
This button opens the Dt mVi c : B\alaatient- Stabdity i1 nf er enc e
windows.

4.3.1 Click on:i L 0 a d D.dntthisase (partial bootstrap), the replicated
coordinates file to be opened isnameédh gus par .lfThesetdf. t x t
possible files is given by the panel).

432 Clickon:iCon f i de n submerur anchchapse the pair of axes
to be displayed (select axes 1 and 2 to begin with).

4.3.3 We obtain the list of the identifiers of active rows and columns
(identifiers of columns [categories ageeducation] are at the end of the
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list). Since the column set is quite small, tick all the white cases to select all
the categories, select also some words, and press the lfutfoa:| .e c t 0

Bootstap confidence areas

Click to select Selected list _ Retm |
Bootstrap confidence Zone
:E:;a ”~ anthing Horizontal asis Vertical axis
things everything o Awiz 1 O Agis 1
Hirk: freedam B 2 ¥ his 2
time: L-30-30/aw  Awis 3 " Axis3
to L-5530-55/10 Az 4  Awis 4
up L+55+55/ow " Axis5  Anis 5
we 14-30-30/medi " Auis B " ByisB
wery M-E530-55/me  Anis 7 s 7 Confidence ellipses
want +55+55/medi  Auis 8  fwisB
way H-30-30 high O Awis 9 " Arisd
we Select | |HE530.55M A 10 B 10
welizre H+55+55/high s 11  fis 11 M
a;{‘al Az 12 " Ayis12
e T Auis 13 " Anis13
i Az 14 (™ Aris 14
miﬁ ((: Asis 15 r(: Auis 18
bt Clear Selec! el e s
ot " Auis 18 O hwis 18
warlies Clear All " Awis 19 [ Awis19
would T Ais 20 " Aawis 20
:gﬂl ; Auis 21 ; s 21
Az 22 Bz 22
| L-30-30/ 10w Az 23 " Az 23
Wl L-5530-55/10 O Axiz 24 " Ayis 24
| L+55+E5 o Az 25 " Ayis 25
| M-30-30/medi " Awis 26 " Ais 26
| M-5530-65/me " Ayis 27 " Az 27
Wl M +5B5+55/medi " Axis 28 " Ayis 28
| H-20-30/kigh " Axiz 29 ™ fagiz 29
: H-553U-55/‘h\ " Awis 30 " Ais 30

i Clickon:AiConf i de mact obfainlthe graphical display of the
chosen column points in red colour, and of the row points (or individuals or
observations) in blue.

e foos  Tolt Tewiow TR Tew i Tow  Tereas e coer

about \ what

- war |
out |
thoa-30/highy ‘

make
hink st Taaly
comigitat -
? comfortably
it
able ~othing

|t

y wo ther

T a3y .
arything

long
Tike

Misure

way r I e et children 3
. 1 o Pocother (kR ligheact, ecurity
T thegr \ . /

Thurehy

wolfare
which
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We can see that, individually, some words have no significant position. In
this display, we learn for exangpthat almost all the ageducation groups
(column points) have distinct-3RI exi
|l owdo [l ess than 30 years -3meédi U mw
[less than 30 years old, medium level of education] whose caowfidareas

are largely overlapping.

We can see, for instance, that some flections of the verb "to be", such as "is,
be, are, being" may have locations that differ significantly.

i Close the display window, and, again in the blue window, pfe€so n v e x
hul | s ®he ellipses are now replaced with the convex hulls of the
replicates for each point. The convex hulls take into account the peripheral
points, whereas the ellipses are drawn using the density of the clouds of
replicates. The two pieces of inforn@tiare complementary.

Return.

44)Clickoni Cl uster Vi ew 0
4.4.1 Choose the axes (1 and 2 to begin with),f/ato nt i. nu e 0

4.4.2 Click onfi Vi e.Whe locations of the 9 categories (variable 14: age
education) appears on the first principal planbaiks to some possible
change of sign for the axes, the display is the same as that provided by the
APl an epfocedure

[R5 Tope - Cot R et = Mﬁimwm‘

30-55/hig

63



4.4.3 Activate the buttori Wo r d andl, pointing with the mouse on a
specific categorypress the right button of the mouge description of the
category involving the most characteristic words of the category appears.
This description is again redundant with that of the Step MOCAR (file
fii mp .)tButtwe can observe here the pattern of categories and their
relative locations.

4.4.4 Activate the buttorfi T e x.tPsirting with the mouse on a specific
category, and pressing the right button of the mouse, we can read the most
characteristic responses of the selected category.

More explanation about the corresponding methodotam be found in the

book: AExploring Textual datao (L.
Academic Publisher, 1998).
Return.

45)Clickihn Kohonen map?o

451 Selectivari abl es + o0bser va:theseadive ( r 0\
variables are the wordsd the texts (categories) in this example.

452 Selecta(5x5)map,andc ont i nueo

4.5.3 Pressi d r aandthe menu of the large green windows entitled
AKohonen mapbo

4.5.4 You can change the font sizel (F o n)taidd dilate the obtained
Kohonen mp (fi Di | )aa make it more legible. The words appearing in

the same cell are often associated with the same responses. This property
holds, at a lesser degree, for contiguous cells.

4.5.5 Note that we have obtained a simultaneous Kohonen represenfati
rows and columns, owing to the use, as input file, of the coordinates from
the correspondence analysis of the lexical table.

46)Click:ASeri ati ono

The aim of seriation techniques has been bri efly described in the section 4.6 of
example 4. Sertin will be applied here to the lexical table crtasBulating the 9
categories of respondents and the selected words (words appearing at least 16 times
in the corpus). In this version of DtmVic, Seriation can be obtained only after the
three types of amgsis: SCA, VISUTEX and ANALEX. All these approaches
involve Correspondence Analysis of contingency tables.
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A new window namedi Re o r d eppeéars.g 0

Click on the button: " Reor dering the rows atexd t he
tabl eo

The reordered tablerosstabulating the 9 categories and the selected words is then
displayed. It can be seen that the first words of the reordered list of words
characterize (sometimes exclusively) the first categories in the reordered list of
categories. The last words tfe same list are either absent or rarely observed
among these categories. However, they are frequent among the last categories
(right hand side of the table).

General remark.

As you can observe when | ooking vardl t he
files have been created and saved [these files are briefly described in the memo
AHel p a biothetoolbar of the main menu]. If you need to continue using
again the buttons of the paragraph VIC of the main menu after having closed
DtmVic, just click on the buttori O p drondthe linefi ¢ 0 mma n ,cselekctiande o
open the saved command file:Par a m_ ANA L, &nd.close fit.0lt is not
necessary to click orfi e x e cagain.eYou can then continue your investigation
(axes views, graphs, maps;.¢t

The advanced users can also edit the parameteriiffilta r a m_ANALE X . t
(using the memdi He | p a b o u tin the doolzanof themtersabeditoy to

perform a new analysis in which the parameters are given new values. It is advised
to give ita new name (such a8:Par a m_ A N A,LfoE ekanipbe)t All the
intermediate files will be replaced (except the file<d mp dat e andi me .
Al mp_dat e  whicimare thetontylsaved archives).

End of example A.5
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111.3 Open questions in asample survey: Direct

analysis and link with closedend questions
Example A.6: EX_A06.TextResponses_2.

Example A.6 aims at describing directly the responses to an open ended question in
a sample survey, without prior agglomeration, in relation wigtetaof categorical
variables. The survey and the responses are the same as in examples A.5.

More explanation about this type of example and the corresponding methodology
can be found in the book: AExploring T
Kluwer Academic Publisher, 1998).

We can take advantage of the presence of cleaddquestions to describe the
clusters, not only with characteristic words and responses, but also with categories,
selected after a step SELEC, and analysed through thBEEpA .

Another new step of the command file, POSIT, describes the location of these
supplementary categories in the plane spanned by the first principal axes.

1) Looking at the three files: data, dictionary and texts.

To have a look at the data, seafor the directoryDtmVic_Examples.

In this directory, open the swudirectoryDtmVic_Examples_B_Texts.

In that directory, open the directory of Example A6, nanfeE X _ A0 6. Te x
Responses_ 2 0

It is recommended to use one directory for each apitasince DtmVic
produces a lot of intermediate fifes related to the application.

At the outset, such directory must contain at least 3 files :

a) the data file,
b) the dictionary file,
c) the text file,

a) Data file: TDA_dat.txt (same as thaif Example A.5)

This file contains responses to questions which were included in the
multinational survey conducted in seven countries (Japan, France,
Germany, United Kingdom, USA, Netherlands, Italy) in the late nineteen
eighties (Hayashét al, 1992).1t is the United Kingdom survey which is
presented here.

It deals with the responses of 1043 individuals to 14 questions. Some
questions concern objective characteristics of the respondent or his/her
household (age, status, gender, facilities). Othestipres relate to attitude
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or opinions. The data filé: TDA dat.txt" comprises 1043 rows and 15
columns (identifier of rows [between quotes] + 14 values [corresponding
either to numerical variables or to item numbers of categorical variables]
separated bgt least one blank space).

b) Dictionary file: TDA_dic.txt (same as that of Example A.5)

The dictionary file"TDA_dic.txt" contains the identifiers of these 14
variables. In this version of Dt¥ic, the identifiers of categories must
begin at: "column '6[a fixed interval font- also known as teletype font
such as "courier" should be used to facilitate this kind of format].

c) Text file: TDA_TEX.txt (same as that of examples A.5)

Let us remind its characteristics. It contains the free response®4af 1
individuals to three opeanded questions.

Firstly, the following operended question was aské®vhat is the single

most important thing in life for youdt was followed by the probéWhat

other things are very important to you?".

A third question(not analysed here) has also been asked:Wh at mean
you the cul tur e e refgraauthe prewions examplen t r
(example A.5) for comments about the data format.

2) Generation ofacommandfil§ or : fApar amet e

2.1)Click the button: i Cr e aof tlkeomain menu: Basic Steps,
| i n mmadnd Filed .

Awindow:i Choosi ng among sappears.basi c

2.2) Click then on the button: f VI SURECA -anal
(Visualization and Clustering of responses with suplementary
categorical datg 1 tocated inthe section Te xt u al and n
dat.Awindowil Openi ng @&dsplayed f i |l eo

2.3) Press the buttori Open t he theresearch for thee 0 ,
directory:i Dt mVi ¢ _Ex a mp | .elrs that dir€ctory,ropen
the directory of exampl A.6, namedi E X A0 6Relsexdns es _

Openthenthetextfilédi TDA t ex . t xt A
A message box indicates then that the corpus comprises 7329 lines, 1043
observations and 3 open questions.
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24)Clickon:i Sel ect Open questions andc
The next vindow allows for the selection of open questions and the selection of
separators of words (the default separators suffice in this example).

We will select questions 1 and 2 (that means that the two responses will be
merged). It is licit here to merge tihwo responses because question 2 is a probe

for question 1.

2.5) Click directlyon:i Vocabul ary .and count s
The next window presents the vocabulary (alphabetic and frequency orders). We
must select a threshold of frequency by selecting a line inghehand side memo
frequency order). The line number 397 [first column] corresponds to the frequency
4 [second column]. (We took a threshold of 16 in the previous example A5. For
individual responses, lexically very poor, it takes more words not to dere

many empty answers after choosing the threshold). We'll keep the 397 most
frequent words. After selecting that line, click an:C o n f iThenftequency
appears in a message box. Reply: "OK".

Then clickonfi Co n t i. Awirgawdictionary and data files appears.

2.6) Click the button:i Open a dictionary (Dt
Open then the dictionary filec TDA _di.c . t xt i

The dictionary fileTDA_dic.txt contains the identifiers of the 14 variables.

The dictionary file in displayed in a window. Anothemndow indicates the status

of each variable (numerical or categorical).

2.7) Press the buttoni Open a data file (Dtm
Openthe datafiled TDA _dat .t xt o

That data file comprises 1043 rows and 15 columns (identifier of rows [between
quotes] + 14values [corresponding either to numerical variables or to item
numbers of categorical variables] separated by at least one blank space).

A new window displays the data file.

2.8) Click the button. AConti nue (sel ect

suppl ementar.y variabl es)o

A new window is displayed, allowing for the selection of active variables. There is
no active variable, since the responses to the 2 open questions are active here. We
actually chose the active variables by selecting the-epded questions 1 and 2.

All the remaining variables could be selected as supplementary elements. They will
serve to describe the categories of the active variable.

2.9) Click then on the button:i Cont i nueo
A new window devoted to the selection of active observations (rows) is ybshla
Click on the buttonfi A | | the observations wild/l be
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Thewindow:i Cr eat e a st ar tisdisplaypdar amet er f i | ¢

2.10) Thenclick directlyon:in Cr eat e a first par :

For this type of analysis, there is no (yet) bootstrap atibd. The clustering is
automatic, and the number of clusters is selected (default) depending on the
number of responses (30 clusters in this case). [This number of cluster can be
changed by editing the command file (or parameter file) before the exgcilté®
parameters to be altered belong to the "STEP PARTI" and "STEP DECLA"].

A parameter file is displayed in the memo [It can be edited by the advanced users.
It allows for performing again the same analysis later on, if needed].

Important The paramter fileissavedad Par am_ VI RURrMEEA . t x
current directory. If you wish, you could now exit from DtmVic, and, later

on, use the button of the main mén® p e(8ettioni Co mmandtof i | e
open directly the fil&i Par am_ VI RURa&nd, An.so doig,oreach

directly this point of the process, using tiné&c x e ccontmard of the main

menu.

Let us remind that this set of commands comprises 14 steps:

ARDAT (archiving data),

ARTEX (Archiving texts)

SELOX (selecting the open question),

NUMER (numericalcoding of the text),

ASPAR(correspondence analysis of the |[s
wordso) ,

CLAIR (Brief description of factorial axes),

RECIP (Clustering using a hierarchical classification of the clusteneciprocal
neighbours metht),

PARTI (Cut of the dendrogram produced by the previous step, and optimisation of
the partition obtained),

MOTEX (crosstabulating the partition produced by sBpRTI with words: the
obtained contingency table is called a lexical table),

MOCAR (charateristic words, and characteristics responses for each class of the
partition),

SELEC(selecting active and supplementary elements),

DECLA (systematic description of the classes of the partition produced by step
PARTI using the other relevant categorigatiables),

POSIT (illustrating the principal spaces of responses with supplementary
categorical variables).

211)ClickA Execut eo
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This step will run the basic computation steps present in the command file:
archiving data and text, characteristic rd® and responses, correspondence
analysis of the lexical table, thorough descriptions of clusters using both words and
categorical variables.

7) Clickthebutton:i Basi ¢ numeri cal result
The button opens a created (and saved) html file namédmp | lwhiah
contains the main results of the previous basic computation steps. After perusing
these numerical results, return to the main menu. Note that this file is also saved
under another name. The nafmé mp . is conchténated with the date and time

of the analysis (continental notation). That file keeps as an archive the main
numerical results whereas the fifiei mp . is repldcéd for each new analysis
performed in the same directory.

This file in also saved under a simple text format, under theefiammp ., andt o
likewise with a name including the date and time of execution.

Perusing the complete list of words highlights some errors in the original text file
(inevitable in real sized applications
the |ist of separators, and creates som

8) At this stage, we click on one of the lower buttons of the basic steps panel
(Steps: AVI Co)

9) Click the buttoni Ax e Vi e wo

. and follow the suimmenus. In fact, three tabs are relevant for thismple:
AActi ve Vv[arwomsin ¢he c¢ase of the analysis: ""VISURECA"],
Al ndividual s[ Eobespoafiupmpsl) ®mamtdar.y Ca
After clicking onfi Vi eimeach case, one obtains the set of principal coordinates
along each axis.
Clicking on a column header produce a ranking of all the rows according to the
values of that column. In this particular example, this is somewhat redundant with
the printed results of the st€fAIR 0 .
Return.

10) The button: PlaneView, and follow tke submenus...

In this example, six items of the menu are relevatc t i ve col umns (
c at e g o(prinapal)coordinates of the active words)i,Suppl ement
categdrioesdi nates of the supplementar.y
POST 0)N Acti ve rows (i ndi v,cdordimdtes ,of theb s e |
respondents)ii Act i ve col umnsgsi Ac tAcvtei vien dri ovwsdou a
andi Active col umns + Sup pHe graphicat displgy ofc a t e
chosen pairs of axes are then proed.

11) About the button:i Boot st rapVi ewo.
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The implementation of the bootstrap in the AGPARIs not yet completed; .
12) Clickoni Cl uster Vi ew 0
12.1 Choose the axes (1 and 2 to be

12.2 Click onfi Vi e.Whe cetroids of the 30 clusters (produced by the
StepPARTI) appears on the first principal plane.

12.3 Activate the buttoni Wo r d andl , pointing with the mouse on a
specific cluster, press the right button of the mouse. A description of the
cluster invoVing the most characteristic words of the cluster appears. This
description is somewhat redundant with that of the I§CAR . But this
display exhibits the pattern of clusters and their relative locations.

12.4 Activate the buttori T e x.tPgidting wth the mouse on a specific
cluster, and pressing the right button of the mouse, we can read the most
characteristic responses of the selected cluster.

12.5 Activate the buttoni Ca t e g o IPaointing lwith the mouse on a
specific category, and pressitige right button of the mouse, we can read

the most characteristic categories of the selected category. This description
is somewhat redundant with that pr o
by the step DECLA. But we do have simultaneously in frohtus the

pattern of categories and their relative locations.

13) Clickoni Kohonen mapo
Select the type of coordinate.

13.1Selectii Var i abl e s:theseadtive vaniablestare the words in
this example.

13.2 Select a (5 x 5) map, and conénu

13.3 After clicking on two small chedhoxes, preséi D r a andhe menu
of the large green windows entitled Kohonen map.

13.4 You can change the font sizefi F o nand dilate the obtained
Kohonen map (i Di | )aa make it more legible. The wordspegaring in

the same cell are often associated in the same responses. This property
holds, at a lesser degree, for contiguous cells.
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13.5 Pressingl A x e V i, anevselecting one axis allows one to enrich the
display with pieces of information about a sffied principal axis : large
positive coordinates in red colour, large negative coordinates in green, with
some transitional hues.

13.6 Go back to the main menu, click @K o h o n e nandrnchopse the
itemid Observationso

13.7 Select a (10 x 10) map, aretlo the operations 13.3 to 13.5 for the
observations.

End of example A.6
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Chapter IV (Tutorial B)

Three more examples to practise DtmVic with
textual data

Unlike chapters Il and 1lI, chapter I\¢ontairs examples which use existing
commandiles (or: parameter files)The &amples correspond to the directory
ADt mVi c _ Ex a mp lthathas Beem downtoadéd with DtmVic.

(Application examples B.1d B.3)

IV.1 Open guestions in a survey: First exploration
Example B.1.EX_BO01.TextResponses_Corda

First processing of the responses to an egated question. Examples of modification of the frequency
threshold for words. Example of concordances (syntactic context) for some words. Correspondence
Analysis (CA) of the sparse lexical tabkeords x respondents, ustering of the responses, and
description of the obtained clusters through their characteristic words and responses.

IV.2 Open questions and MCA in a sample survey
Example B.2.EX_B02.TextResponses MCA

Multiple Corespondence Analysis and Clustering of respondents using closed questions. Protessing
aggregated [and lemmatised] responses to open questions. Example B.3 illustrates another technique for
grouping and processing responses to open question in a samg. dn a first phase, a multiple
correspondence analysis is performed on a set of selected categorical variables (i.e.: responses to
closedend questions). ThéMCA is complemented with a clustering, followed by an automatic
description of the clusterShese clusters are then used to aggregate the responses to an open question.

IV.3 Analysis of the Semantic network of French verbs
Example B.3.EX_B03.TextSemantic.
Visualization of the semantic links existing between 829 French verbs. Each veseihed by a list

of Aisynonymso. The Arespondent so aended questioris t h e
AWhich are your synonyms 2?20, and the textual re
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V.1 Open questions in a surveyFirst exploration
Example B.1: EX B01.TextResponses_Corda

Example B.1 aims at describing the responses to an-eqaed question in a
sample survey. The principal axes visualization is complemented by a clustering,
with an automatic description of the clusteExample of modification of the
frequency threshold for words. Example of concordances (syntactic context) for
some words. This is a typical first outlook on the set of responses: to detect and
describe the main groupings of responses. Such outlook iaobyneans an
achieved processing.

Example A.6, above, provided another point of view, making use of other pieces of
information about the respondents.

To have a look at the data, search for the direddonyVic_Examples.

In this directory, open the swdirectoryDtmVic_Examples_B_Texts

In that directory, open the directory of Example B.1, nafieE X B0 X . Te X
Responses _Cordabo

It is recommended to use one directory for each application, since DtmVic
produces a lot of intermediate fifes related totie application. At the outset, such
directory must contain 2 files :

- a) the text file,
- b) the command file.

(in this particular context, there are neither data file nor dictionary file: the
questionnaire comprises three opmamed questions, withib considering the
closedend questions)

a) Text file: TDA_TEX.txt

This file has already served as an example for Examples A.5 and A.6 of Tutorial A.
It contains the free responses of 1043 individuals to three-@péed questions.

Firstly, the followng openended question was aské®hat is the single most
important thing in life for you?"

It was followed by the prob&What other things are very important to you?".

A third question has also been askedvh at means to you the
countryo

We analyse here the responses to this third question.

See examples A.5 and A.6 for a description of both the data and the corresponding
files.
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b) Commandfile:n EX BO1 Param. txt o

As shown in Tutorial A, a n oct ohnenmna nfidc of mmn:
AEX_ BO1 P acamhealsoxgénérated by clicking on the butfiolr e at e 0
of the main menu (Basic Steps). A winddwChoosi ng among s
a n a | yappeassoClick in this case on the buttdny | S U R BE/SWRlization

of R e s piolocatedsim the paragrapf T e x t u a, anddfallowa the
instructions as indicated in Tutorial A.

The computational phase of the analysis is decomposed into "steps". Each step
requires some parameters briefly described in the main menu of DtmVic (button:
"Help about command parameters") and, with more details, below (Appendix

B.1).

Running the example B.1 and reading the results

1) Click on the button: : A O fpanel®TM: Basic Step®sf the
main menu)

2) Then, search for the subdirectory:
DtmVic_Examples_B_Textdn: DtmVic_Examples.

3) In that directory, open the directory of Example B.01: i
EX BOl.TextResponses Cordabo

4) Open the command fileEX_BO1_par.txt
After identifying the textual data file, 11 "steps" are performed:

ARTEX (Archiving texts),
SELOX (selecting the open question),
NUMER (numerical coding of the text: now, all the words are kept),
CORDA (concordance for some selected words),
SETEX(introducing a new threshold for the frequencies of words),
ASPAR(correspondenceanay si s of the [sparse] cont
wordso) ,
CLAIR (Brief description of factorial axes),
RECIP(Clustering using a hierarchical classification of the clustegsiprocal
neighbours method),
PARTI (Cut of the dendrogramroduced by the previous step, and optimisation of
the partition obtained),
MOTEX (crosstabulating the partition produced by step PARTI with words: the
obtained contingency table is called a lexical table),
MOCAR (characteristic words, and dlaateristic responses for each class of the
partition).
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We will comment later on this command file (Appendix of the section) which
commands the basic computation steps. Instead of editing this file, we directly go
back to the main menu and exectite basic computation steps.

5) Returntothe mainmenu( ifr et urn t o execut e

6) Clickonthebutton:i Execut eo

This step will run the basic computation steps present in the command file:
archiving text, correspondence analysis of the lexical tabief, description of the

axes, clustering procedure, thorough descriptions of clusters using characteristic
words and responses.

7)Clickthe button:fiBasi ¢ numerical result
The button opens a created (and saved) html file naméedmp . hwhiahl ©
containsthe main results of the previous basic computation steps. After perusing
these numerical results, return to the main menu. Note that this file is also saved
under another name. The nafmé mp . is conchténated with the date and time

of the analysis (autinental notation)fii mp 08 . 07 . OnSeans duly &5 . ht r
2009, at 2:45 p.m. That file keeps as an archive the main numerical results whereas
the file: i i mp . Istreplacéd for each new analysis performed in the same
directory.

This file in alsosaved under a simple text format , under the namemp ., and t o
likewise with a name including the date and time of execution.

From the step NUMER, we learn for instance that we have 1043 responses, with a
total number of words (occurrences or tokef)9@48, involving 1629 distinct
words (or: types) . Using a frequency threshold of 8 (see STEP SETEX in the
command file below) the total number of kept words reduces to 11559, whereas the
number of distinct kept word reduces (drastically) to 170. Fronstéye CORDA,

we can observe the contexts of the selected words (see the command file in
appendix B.1)ife, money, love, museum, fiskote that from the button "Create"

of the main menu, we can build the command file leading to the step "CORDA"
(button: 'Other analyses" and button "CORDA")

The book AExploring textual datao (L.
deals in details with this pfgrocessing and with all the processing that follow.

8) At this stage, we click on one of the lower bugarf the basic
steps panel (Steps: fAVI Co0)

9) Clickthe button: : A Ax e Vi ewo
and ... follow the sulmenus. In fact, only two tabs are relevant for this example:
AActi ve v[erwomsd in ahe ccase of step ASPAR]A, I ndi vi dua
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(observations) [= respo d e n t Aftercclicking onfi Vi einvlioth cases, one
obtains the set of principal coordinates along each axis.

Clicking on a column header produce a ranking of all the rows according to the
values of that column. In this particular example, this is sdmaé redundant with

the printed results of the stépC L A |. Rialently, the use of the AxeView menu

is justified when the data set is large, which is the case here.
Return.

10)Click the button: i P ane Vi ewo

and follow the submenus...

In this examplefour items of the menu are relevafitAct i ve col umns
or categories) o0, AfiActive rows (indivi
Active rowso, i Act i The graphicalidigplay of ehosen ( d ¢
pairs of axes are then produced.

The roles of the different buttons are straightforward, except perhaps the button:

A R a n,kwhich is useful only in the case of very intricate displays, (which is the
case here). Since the set #Aindividual o
this example, partial printings of the individuals in two subsets of 50% or four
subsets of 25%é(subsets randomly dr awn
Return.

11) About the button:Ai Boot st rapVi ewo.
The implementation of the bootstrap in the step ASPAR is natoyapleted.

12) Clickon:A Cl ust er Vi ewo
12.1 Choose the axes (1 and 2 to begin with)fa@lo nt i. nu e o

12.2 Click on:fi Vi e Wh& centroids of the 12 clusters (Step PARTI)
appears on the first principal plane.

12.3 Activate the buttonii Wo r d ard, pointing with the mouse on a
specific cluster, press the right button of the mouse. A description of the
cluster involving the most characteristic words of the cluster appears. This
description is somewhat redundant with that of the Step MOCAR. But we
do have in front of us the pattern of clusters and their relative locations.

12.4 Activate the buttoi T e x.tPsinting with the mouse on a specific
cluster, and pressing the right button of the mouse, we can read the most
characteristic responses oétkelected cluster.
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13)ClickonnAi Kohonen mapo
Select the type of coordinate.

13.1 Selecti Act i ve v ar i a:bthesesactife variablesranesthe o
words in this example.

13.2 Select a (5 x 5) map, and continue.

13.3 After clicking on two mall checkboxes, pressi D r aom ¢the menu
of the large green windows entitled Kohonen map.

13.4 You can change the font sizefi F o nand dilate the obtained
Kohonen map: (i Di | )aotmake it more legible. The words appearing in
the same cell arefien associated in the same responses. This property
holds, at a lesser degree, for contiguous cells.

13.5 Pressingl A x e V i, anevselecting one axis allows one to enrich the
display with pieces of information about a specified principal axis : large
positive coordinates in red colour, large negative coordinates in green, with
some transitional hues.

13.6 Go back to the main menu, click ®rK o h o n e nandrchopse the
itemiA Active observationso

13.7 Select a (10 x 10) map, and redo the operatiorgth313.5 for the
observations.
In the context of this example, the other items of the menu are not relevant.

Appendix B1: (for advanced users)

The command file can be generated using the menit Cr eat e _par ame
Therefore, freshman practitioners ould skip this appendix.

The computational phase of the analysis is decomposed into "steps". Each step
requires some parameters briefly described in the main menu of DtmVic (button:
"Help about parameters" ).
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Now, we exhibit the command file that com&comments (preceded
by #). As seen previously, comments are also allowed in the
(mandatory) line that immediately follows a statement "STEP xxxxx"

Command file AEX_BOl_Param.txto

# The Program DtmVic needs 2 files in this "open survey case"

# 1) The present file of commands, whatever its name.
# 2) The text file (NTEXZ).
#  Syntax: ">"= continuation, "#'= comments

#
LISTP =yes, LISTF = no # Global parameters(leave as it is)
ETEXZ = "TDA_tex.txt' # name of text file (free name)

gTEP ARTEX

==== Archive - Texts or responses to open ended questions
ITYP=2 NBQT=3

Hommmmme e Comments about step ARTEX
# - ITYP: typeofte xtual data file NTEXZ

# ITYP =2 ==> type of file = responses to open questions

# - NBQT: number of questions per respondent

# NBQT = 3 ==> there are 3 open questions

#H
#

STEP SELOX

==== Sel ection of open questions (and of individuals)

NUMQ = LIST

3

Hommmm e Comments about step SELOX
# - NUMQ: index of the selected question

# if NUMQ = -1 or NUMQ = LIST : several questions
# will be merged (the list of question numb ers
# must follow immediately next line)

# here: question 3 is selected

H

STEP NUMER

==== Numerical coding of words
NSEU =0 LEDIT=TOT

weak -

strong .;:()!?,

end

Comments about step NUMER
- NSEU: frequency threshold of the kept words

(here, only the frequencies > 8 will be kept)
- LEDIT: printing the words (0=no; 1=alphabetical order;
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2=frequency order; 3= both 1 and 2).

---  key - words:

- weak (weak separators) followed by those separators
[separators of words]

- strong (strong separators) followed by those separators
[separators of segments, for step SEGME]

- end ...indicates the end of key - words statements.

HHHFHHHHH

STEP CORDA # concordances

LEDIT=1

FORME life money love museum fish

END

Hmmmmm e Comments about step CORDA
#LEDIT: printing identifiers of individuals

# (0 = no printin g, 1 = identifiers of

# respondents are printed, default = 0)

# ---  key - word of headings :

# FORME must be followed by the selected words
# END  end of the selection.

#

#----  selecting a new threshold for words -

NSPB ='NSPB'

# the file NSPB created by SETEX is given the n
STEP SETEX

===========  Change of threshold
NSEU =8 NMOMI=0 NREMI=2 LEDIT =NEW

fommmmm e Comments about step SETEX

#NSEU:  threshold of f requency for selecting words.

#nmomi:  minimum number of letters of a kept word.

# nremi: minimum number of words of a kept response.

# ledit: printing the dictionaries (0=no, 1=new, 2=tot).

#H

NSPA = 'NSPB'

Hemme- the file O6NSPBO6 created by SETEX is substi

# the file NSPA that was created by NUMER.

STEP ASPAR
==== Correspondence analysis of the table: Words X Responses
NAXE=8 LEDIT=0 NGRAF=5 NROWS=60 NPAGE=1 NBASE=12 NITER=20

# Comments about step ASPAR
# - NAXE: number of requested principal coordinates
# - LEDIT: printing the responses

8C



# (0 = no; 1 = coordinates of variables;

# 2 =1 + coordinates of respondents)

# - NGRAF: number of requested printe r graphics
# in the results file Aimp.txto
#  NGRAF =5 means that we will get the printouts of

# the planes spanned by the following pairs of axes:

# 1, 2), (2,3),(3,4), (4,5), (4, 6).

# - NPAGE: number of pages of these graphics

# - NROWS:number of lines of these graphics

# The two following parameters concern an option

# for diagonalizing very large matrices: (if NBASE > 0)

# - NBASE: dimension of the approximation space

# (NBASE = 0: main core diagonalization)

# - NITER: numberof iterations (if NBASE > 0)

H

STEP CLAIR

==== Brief description of NAXE principal axes
NAXE=6 LIGN=no NMAX=40

Hmmmmm e Comments about step CLAIR
# - NAXE = ... number of axes to be describ ed
# - LIGN = no means that lines (or rows, or individuals

# or respondents are excluded)

# - NMAX = ... Maximum number of elements that will

# be sorted to describe each axis

H

STEP RECIP
==== C lustering of respondents using reciprocal neighbours
NAXU=7 LDEND=DENSE NTERM=20 LDESC=no

fommmmm e Comments about step RECIP
# This step carries out a hierarchical clustering

# using the reciprocal neighbours technique (recommended
#when d ealing with less than 1000 individuals.

# - naxu... number of axes kept from the

# previous MCA .

# - LDEND... printing dendrogram (0=no, 1=dense,

# 2=large).

# - nterm... number of kept terminal elements

# NTERM = TOT means that all the elements are kept.
# - LDESC... describing nodes of the tree (0=no, 1=yes).

#

STEP PARTI

==== Cut of the dendrogram to obtain 9 clusters
NITER=7 LEDIN=3
12 # number of classes of the partition

Hommmmmm e - Comments about step PARTI
# - NITER... number of "consolidation" iterations (0=no).
# - LEDIN... printing the correspondences classes -

# individuals (3 = printing of the correspondence
# classes - >individuals and the correspondence
# individuals -- >classe s).
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# The line immediately following the command must
# contain the sizes of the desired final partition

# (here: 9).

H

STEP MOTEX
====cross - tabulating words and clusters
NVSEL=1 LEDIT=0

Comments about step MOTEX

NVSEL: index of the categorical variable defining
the groupings of texts
the conventional value NVSEL = - 1 means that
the categorical variable coincides with the
previously computed partition.

LEDIT: parameter for printing the table words*texts

(0=no, 1=yes).

H o HHHHHH

STEP MOCAR
==== Characteristics words for each cluster
NOMOT=10 NOREP=6

oo Comments about step MOCAR
# NOMOT: number of requested characteristic words for
# each text (i.e: for each cluster)

# NOREP: number of characteristic responses for each text.
# MOCAR considers as a characteristic response for a category

# a response containing as many characte ristic words as possible.
# (with penalties for anti - characteristic words).

H

STOP

#
#

End of example B.1
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V.2 Open questions and MCA in asurvey
Example B.2. EX_B02.TextiResponses MCA

Example B.2 illustrates another technique for grouping and processing responses to
open question in a sample survey. In a first phase, a multiple correspondence
analysis is performed on a set ofemted categorical variables (i.e: responses to
closedend questions). The principal axes visualisation is complemented with a
clustering, followed by an automatic description of the clusténese clusters are

then used to aggregate the responses tgan questionThe survey, the closed

end questions and the textual responses are the same as those of previous
examples.

More explanation about this type of example and the corresponding methodology
can be found in the bodkbart, A Batem|LoBerryng T
Kluwer Academic Publisher, 1998).

The sequence of steps is enriched by the following computations:

As in Example B.1, the numerical coding (stdpJMER ) is performed with a
frequency threshold of 0 : all the words (types) kept. We can then carry out the

new stepCORTE, all owing us to perform a #dpr
(see also the procedutEORTEXf r om t he menu invoked by
the main menu, and the complementary command files whose namgsend
ATEXO) .

We can now take advantage of the presence of both-emad and closeeind
questions to describe the clusters, not only with characteristic words and responses
(as done previously in Example B.1), but also with categories. Another new step:
POLEX , describes the location of the words in the plane spanned by the first
principal axes.

To have a look at the data, search for the directonyrVic_Examples.

In this directory, open the swudirectoryDtmVic_Examples_B_Texts.

In that subdirecory, open the directory of Example B.2, nanfé&iX_B02.Text
Responses_MCADO

It is recommended to use one directory for each application, since DtmVic
produces a lot of intermediate #xes related to the application.

At the outset, such directory mugintain 4 files :
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- a) the data file,

- b) the dictionary file,
- ¢) the text file,

- d) the command file.

a) Data file: TDA_dat.txt (same as that of Example B.2)

This file contains responses to questions which were included in the
multinational sirvey [see also Examples A.5 and A.6] conducted in seven
countries (Japan, France, Germany, United Kingdom, USA, Netherlands,
Italy) in the late nineteen eighties (Hayashial, 1992). It is the United
Kingdom survey which is presented here.

It deals wih the responses of 1043 individuals to 14 questions. Some
questions concern objective characteristics of the respondent or his/her
household (age, status, gender, facilities). Other questions relate to attitude
or opinions.

The data file" TDA_dat.txt" comprises 1043 rows and 15 columns
(identifier of rows [between quotes] + 14 values [corresponding either to
numerical variables or to item numbers of categorical variables] separated
by at least one blank space).

b) Dictionary file: TDA_dic.txt (same ashat of Examples A.5 and A.6)

The dictionary file"TDA_dic.ixt" contains the identifiers of these 14
variables. In this version of DtmVic, the identifiers of categories must begin
at: "column 6" [using a fixed interval font such as "courier"].

c) Text file: TDA_TEX.txt (same as that of examples A.5, A.6, and B.1)
We refer to previous example for comments about the questionnaire and the
data format.

d) Command file: EX_B02_Param.txt

The computational phase of the analysis is decomposed into "steu$i'. E
step requires some parameters briefly described in the main menu of
DtmVic (button: "Help about command parameters” ) and, with more
details, below.

Not e t hat another icommand fileo

0 EX _BO0 2 _ P a&an benalsd gerterateg clicking on the buttoni Cr e aft e 0
the main menu (Basic Steps). AwindbwCh oosi ng among s ome
appears. Click then on the buttdnhnMCA _Té ¥t sual i zation of
located in the paragrapfi t e x t u al and n,uamce follox thé da
instructions.
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Running the example B.2 and reading the results
1) Click on the button: fi O p e(padelDTM: Basic Stepsf the main menu)

2) Then, search for the sukdirectory: i Dt mVi ¢ _Examplias _B_
ADt mVi c_Exampl eso.

3) In that sub-directory, open the directory of Example B.2 named
AEX_BO2RelTsexdanses_MCADO

4) Open the existing command fileEX_B02_Param.txt

After identifying the textual data file, 16 "steps" are performed:

ARDAT (archiving data),

ARTEX (Archiving texts),

SELOX (selecting the open question),

NUMER (numerical coding of the text: now, all the words are kept),
CORTE(deleting some function words [or empty words], declaring as equivalent
flections of a same lemma),

SETEX(introducing a new threshold for the freqa#s of words),
SELEC(selecting active and supplementary elements),

MULTM (Multiple correspondence analysis),

DEFAC (Brief description of factorial axes),

POLEX ( projecting the words of the responses as supplementary elements in the
principal planes)

RECIP(Clustering using a hierarchical classification of the clustegsiprocal
neighbours method),

PARTI (Cut of the dendrogram produced by the previous step, and optimisation of
the partition obtained),

DECLA (systematic description of the class# the partition produced by step
PARTI using the other relevant categorical variables),

MOTEX (crosstabulating the partition produced by SR TI with words: the

obtained contingency table is a fAlexic
MOCAR (characteristic words, and claateristic responses for each class of the
partition),

RECAR (characteristic responses for each class of the partition using a different
criterion of selection, allowing for lengthy responses).

We will comment later on this command file (Appendix B.2ha section) which
commands the basic computation steps. Instead of editing this file, we will directly
go back to the main menu and execute the basic computation steps.

5) Returntothe mainmenu(fi Ret urn t executeo
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6) Click on the button:A Ex ¢ e ©
This step will run the basic computation steps present in the command file.

7) Clickthe button:AiBasi ¢ numeri cal resultso

The button opens a created (and saved) html file namedmp . hwhiaohl ©
contains the main results of the previous basic ceatipnm steps. After perusing
these numerical results, return to the main menu. Note that this file is also saved
under another name. The namé mp . is conchténated with the date and time

of the analysis (continental notation). That file keeps as ahivar the main
numerical results whereas the fifei mp . is repldcéd for each new analysis
performed in the same directory.

This file in also saved under a simple text format , under the fiamenp ., and t o
likewise with a name including the date dimde of execution.

From the steNUMER, wi th the new threshold of
we still have 1043 responses, with a total number of words (occurrences or token)
of 13 918, involving 1 368 distinct words (or: types). In this versiobtaiVic, the
results of the new step CORTE are conf
Return.

8) At this stage, we click on one of the lower buttons of the basic steps panel
(Steps: AVI Co)

9) Click the buttoni Ax e Vi e w0

and ... follow the sumenus. Here, fauabs are relevant for this exampfeAc t i v e
var i ap* eategories in this MCA case[; Suppl ement ary c a
Al ndi vidual s (obser vagtridds s p p |[ emernet saproyn
uni {peovided by stefPOLEX = projections of words onto thaxes of the
MCA) . After Vewd ckmnigoom dases, one obt
coordinates along each axis.

Clicking on a column header produce a ranking of all the rows according to the
values of that column.

Return.

10) Click the button: APl aneVi ewo

and follow the submenus...

In this example, seven items of the menu arerelevahtc t i ve col umns

r c at e gActive categpries of the Multiple Correspondence Analysis),
Suppl ement ar y(Supptementarg categosieof the same MCA),
Active rows (i ndi vAiAdcutailvse, cooblsuenmnvsat+ 0 4
Suppl ement ar Yprojeaioniofche ivords used by the respondent in
their responses to the open question), provided by B®pEX ), , AActi v
indivi dual s (addéAsitfypocolumns + SupThé e mer
graphical displays of the chosen pairs of axes are then produced.

o

ot 3OSt 3N

86



Return.

11) Click the button: AfBootstrapViewo
MCA]
This button open the DtmViBootstrapStability windows.

11.1 Click:fiLoadData 0. In this case (partial bootstrap), the two replicated
coordinates file to be opened are namedhgus var andbot . f
Angus _sup _c dsee theo panel teminding the names of the
relevant files baw the menu bar).

In fact, ngus_var_boot.txt contains both active and supplementary
categories. The fileigus_sup_cat_boot.txtcontains only supplementary
categories, for which the bootstrap procedure is all the more meaningful.

11.2 Clickonfi Co n f & d a n ,esabsménu, and choose the pair of axes
to be displayed (choose axes 1 and 2 to beginwith).

11.3 Tick the chosen white cases to select the elements the location of
which should be assessed, and press the buttée |.eSeléct) for
instance,ths uppl ement ary el ements fAmal e,
with high level of education, over 55 with high, and also with low level of
education.

11 .4 Clickonfi Con f i d e n cte obfaih the graphica display of the
active category points (inlle colour), and of the supplementary category
points (in red).

In this display, we learn for example that in this principal space (built as a
ispace of opinionso, due to the se
female do not occupy statistically digtt locations (ellipses overlapping).

As shown by the locations of other categories, age and education lead to
distinct patterns of opinions.

11.5 Close the display window, and prés€ o n v e x . Theuelligses are

now replaced by the convex hulls tife replicates for each point. The
convex hulls take into account the peripheral points, whereas the ellipses are
drawn using the density of the clouds of replicates. The two pieces of
information are complementary. Go back to the main menu.

12)ClickonnA Cl ust er Vi ew 0
12.1 Choose the axes (1 and 2 to begin with),@and:ont i. nu e 0

12.2 Click on:fi Vi e.Whe centroids of the 7 clusters (produced by Step
PART]I) appears on the first principal plane.
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12.3 Activate the buttonfi Ca t e g o Pointingwitlo the mouse on a
specific category, and pressing the right button of the mouse, we can read
the most characteristic categories of the selected category. This description
is somewhat redundant with that pr c
by the step DECLA. But we do have simultaneously in front of us the
pattern of categories and their relative locations.

12.4 Activate the buttofi Wo r d anadl , pointing with the mouse on a
specific cluster, press the right button of the mouse. A descripfidheo
cluster involving the most characteristic words of the cluster appears. This
description is somewhat redundant with that of the Step MOCAR. But,
again, we do have in front of us the pattern of clusters and their relative
locations.

12.5 Activate te button:i T e x Painting with the mouse on a specific
cluster, and pressing the right button of the mouse, we can read the most
characteristic responses of the selected cluster.
Return.

13)Clickonii Kohonen map?o
Select the type of coordinate.

131 Select:ti Col umns ( v. @hese aabtivee ariables are the
categories in this example.

13.2 Select a (4 x 4) map, and continue.

13.3 After clicking on some chedioxes, pressii Dr aandhe menu of
the large green windows entitled Kohonen map.

13.4 You can change the font size:fi F o hana dilate the obtained
Kohonen map: (A Di | § to.make it more legible. The categories
appearing in the same cell are often associated in the same responses. This
property holds, at a lesser degree, for @urdus cells.

13.5 Pressing) A x e V i, anevselecting one axis allows one to enrich the
display with pieces of information about a specified principal axis: large
positive coordinates in red colour, large negative coordinates in green, with
some transitinal hues.

13.6 Go back to the main menu, click @K o h o n e randrolaopsé the
itemA Acti ve observationso
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13.7 Select a (12 x 12) map, and redo the previous operations for the
observations (the buttdh D i | issnow indispensable).

Appendix B.2 (for advanced users)

A similar (but not identical) command file can be generated using the menu

iCreate_parameterso. Therefore, beginn

The computational phase of the analysis is decomposed into "steps". Each step
requires somg@arameters briefly described in the main menu of DtmVic (button:
"Help about parameters").

Command fileEX_B02_Param.txt
Now, we will exhibit the command file that contaisnmentgpreceded by #).

# o EX_B02_Param.txt : Textual Data Analysis -
# The Program DtmVic needs 4 files in this "open survey case"
#

# 1) The present file of commands, whatever its name.
# 2) The text file (NTEXZ).

# 3) The dictionary file (NDICZ)

# 4) The data file (NDONZ).

# Syntax: ">"= continuation, "#"= comments

#H

i

LISTP =yes, LISTF = no #leave as itis...

NTEXZ = '"TDA_tex.txt' # text file (same as in example TDA1)
NDICZ ='TDA_dic.txt' # dictionary file

NDONZ = 'TDA_dat.txt' # data file

STEP ARDAT # Archiving data and dictionary

ityp = 2 nbgt = 3 nlig=5

# See Appendix B1 for the comments about this step
# or the "Help about Command Parameters" (Main menu and Editor
"Open").

89



STEP SELOX # Selecting responses to questions 1 and 2

NUMQ=LIST LDONA=1
1,2

# See Appendix B1 for the comments about this step
#H

7+

STEP NUMER# extracti ng words : threshold= 0

NSEU =0, LEDIT = TOT NXMAX = 20000 coef = 10
weak -

strong.?;():,"

end

# See Appendix B1 for the comments about this step
H

fommmmmeme e example of pre - processing texts -
NSPC = 'NSPC'
# the file NSPC created by CORTE is given the

step CORTE

========== deletion and equivalence between words

LEDIT =2

delet a an and at but by etc for from if in into of on or >
out over pp than the to up

equiv. two 2

equiv  be am m are re is been being was

equiv  child children

equiv  content contented

equiv  can could

equiv. wouldd

equiv  do doing don

equiv  enjoy enjoying

equiv  family families

equiv  get got getting

equiv  go going

equiv have havi ngve

equiv  help helping

equiv holiday holidays

equiv  job jobs

equiv keep keeping

equiv live living

equiv  look looking

equiv  see seeing

equiv. son sons

equiv  sport sports

equiv  thing things

equiv  work working

equiv. worry worries

end
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# Comments about step CORTE

# step CORTE (correction of texts) helps us to perform

# what we may term a manual lemmatisation.

# In fact, the frequency threshold NSEU shoul d

# | the preceding step NUMEREé
# The deletions concerns mainly fu nction words (or tool
# words, or auxiliary words, or grammatical wor

# Many equivalences are found simply by looking at the
# alphabetical list of words provided by step NUMER.

# ledit: printing of words (0=no, 1=nspc, 2=tot).
# Iclas: printing sorted words (0=no, 1=yes).
#

# CORTE uses 3 key - words whose meanings are straightforward:

# delet, equiv, end

H

# IMPORTANT NOTE

# The previous series of deletions and equivalences can be

# gener ated via the step CORTEX:

# Click on the button fAiCreateo of the main
# menu (Basic Steps) and follow the proposed instructions

# (button: CORTEX, in the paragraph fATextual da
H

NSPA ='NSP C'

#ommmm the file ONSPC6 created by CORTE is substit
# the file NSPA that was created by NUMER.

#----  selecting a new threshold for words i

NSPB ='NSPB'

# the file NSPB created by SETEX is given the n
STEP SETEX

NSEU =15 NMOMI=0 NREMI=2 LEDIT =NEW

Hommmmmmm e Comments about step SETEX
#NSEU: threshold of frequency for selecting words.
#nmomi:  minimum number of letters of a kept word.

# nremi: minimum number of words of a kept response.
# ledit: printing the dictionaries (0O=no, 1=new, 2=tot).
H

NSPA = 'NSPB'

Hemme- the file O6NSPBO6 created by SETEX is substi
# the file NSPA that was created by NUMER and modified by CORTE .

STEP SELEC

========== Selects active, supplementary variables and observations
LSELI = TOT, IMASS = UNIF, LZERO = REC, LEDIT = short
NOMI'ILL 1211 14
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NOMI ACT 4 -- 10
end

# See Appendix B2 for the comments about this step

STEP MULTM
========== Multiple correspondence analysis
NAXE =7, PCMIN = 2., LBURT = TOT, LEDCO = yes NSIMU=10

Hommmmm e Comments about step MULTM

# - NAXE = ... number of computed principal axes

# - PCMIN .. .threshold for "cleaning" the active

# categories (in percent). This means that the low -
# frequency active categories (less than 2% in this

# case) are eliminated, and the corresponding

# individuals are dispatched at random among the

# other categories of the same variable (to remedy

# a well known weakness of the chi - square distance).
#

# - LBURT... printing the Burt contingency table

# (0=NO, 1=MASS, 2=TOT, 3=PROF).

# - LEDCO... printing the correlations variable -
# axes (0=no, 1=yes).

# - NSMU...number of bootstrap replication (less than 30)

# (0 = no bootstrap)

#H

STEP DEFAC  # Description of factorial axes
========== Multiple correspondence analysis

SEUIL = 40., LCRIM = VTEST, VTMIN = 2.0

VEC=1 -- 2/ MOD

end

oo Comments about step DEFAC

# SEUIL = ... Maximum number of elements that will

# be sorted to describe each axis

# LCRIM = ... Criterion for sorting the elements

# (here VTEST meahseltoe ¢ tsnugbere d
# of standard deviations)

# VEC = ... list of axes to be described

# CONT = continuous variables , MOD = categories

# The key - word END indicates the end of the list.

#

STEP POLEX

==== projecti ng supplementary words

ngraf =2

S — Comments about step POLEX

# POLEX aims at positioning words on principal space

# (here: principal space provided by MCA of closed questions)
# ngraf = number of requested graphics (on file imp.txt

#H

b

STEP RECIP
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==== Clustering of respondents using reciprocal neighbours
NAXU=7 LDEND=DENSE NTERM=20 LDESC=no

# See Appendix B1 for the comments about this step
H

7+

STEP PARTI

==== Cut of the dendrogram to obtain 7 clusters
NITER=10 LEDIN=3

7 # number of classes of the partition

# See Appendix B1 for the comments about this step
#H

#

STEP DECLA

========== Systematic description of clusters

CMODA =5.0, PCMIN = 2.0, LSUPR =no, CCONT =5.0 >
LPNOM = no, EDNOM = no, EDCON = no

7 # list of numbers of classes of requested partitions

# See Appendix B2 for the comments about this step

- tabulating words and partition
NVSEL = -1,LEDIT=1

o —— Comments about step MOTEX

i

STEP MOCAR
==== Characteristic words for each cluster (criterion 1)
NOMOT=10 NOREP=6

# See Appendix B1 for the comments about this step

STEP RECAR
=========== characteristic re sponses (criterion 2)

Hommmmmm e Comments about step RECAR

# NOREP: number of characteristic responses for each text.

# RECAR, for each cluster or category, computes the Chi - square

# distances between the responses and the mean - poi nt of the category.
# Responses having the shortest distances are considered as

# characteristic of the category. This criterion is favourable

# to lengthy responses.

#
STOP

H e mmmmmmmmmmmmmmmeee e

End of example B.2
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IVV.3 Analysis ofa Semantic network(French verbs)
Example B.3. EX_B03.TextSemantic.

Example B.3 provides a visualisation of the semantic links existing between 829
French verbs. Each verb is described tigteof synonyms. This example is in fact

very similar to Example B.1 (Responses
are here the 829 verbs. The fictitious open ded questi on i s 0
synonyms?o, and t he t ex tauistbfsyimangrs.pfben s e ¢
example is also similar to the HfAJapan

(Descriptions of graphs) frohapter V Tutorial ©.

The principal axes visualization is complemented by a clustering, with an
automatic description ahe clusters. This is a typical first outlook on the set of
responses: to detect and describe the main groupings of responses. Such outlook is
by no means an achieved processing.

For more iinformati on, pl ease refer t C
French] by L. Lebart, M. Piron, J.F. Steiner; Publisher: Dunod, Paris. (can be
downloaded fronwww.dtm-vic.com).

To have a look at the data, search for the diredionyVic_Examples.

In this directory, open theub-directoryDtmVic_Examples B_Texts.

In that directory, open the directory of Example B.03, narmdéX B03.Text
Semanti co.

It is recommended to use one directory for each application, since DtmVic
produces a lot of intermediate fifes related totie application. At the outset, such
directory must contain 2 files:

- a) the text filesynotex.txt
-b)the commandfileh sy no _par .t xt o

(in this particular context, there are neither data file nor dictionary file: the
fictitious questionnaire comizes one opeended question, without closemd
guestions).

a) Text file: synotex.txt

The format is typical of responses to open questions (see examples A.5, B.1, B.2).
Since the fAresponseso (here: l'ists of
separators are used to distinguish between these lists. Lists (in fact : responses) are
separated by t he-fic asitnarafi ncgh arod cutnenr sl )i
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an identifier. Like all the data files involved in DtmVic as input files, that la i
raw text file (.txt). If the text file comes from a text processing phase, it must be
saved beforehand as a dA.txt fileo.

b)Command file: EX_B03_ Param.txt

The computational phase of the analysis is decomposed into "steps". Each step
requires some pameters briefly described in the main menu of DtmVic (button:
"Help about command parametejsnd, with more details, below.

Note that t hi & E i _cB0ndnamacanfbe. bisex@ererated by
clicking on the buttorii C r e aftthe tnain menu (DTMBasic Steps). A window
AChoosing among s o appearsh €lick then annthel button: s o
VISURESP i Visualization of Responseis located in the paragrapf Te x t u a |
datao, and follow the instructions.

Running the example B.3 and reading the resudt
1) Click on the button: i O fpanelDTM: Basic Stepsf the main menu)

2) Then, search for the sukldirectory DtmVic_Examples_B_Textsin:
DtmVic_Examples.

3) In that directory, open the directory of Example B.03, named
AEX_BO3Seleaxnt.t i c o0

4) Open then the command fileEX B03_ Param.txt
After identifying the textual data file, seven "steps" are performed:

ARTEX (Archiving texts),

SELOX (selecting the open question),

NUMER (numerical coding of the text),

ASPAR (correspondence analysistothe [ spar se] conti-ngenc
wordso),

CLAIR (Brief description of factorial axes),

RECIP(Clustering using a hierarchical classification of the clustegsiprocal
neighbours method),

PARTI (Cut of the dendrogram produced by the pryes step, and optimisation of
the partition obtained),

MOTEX (crosstabulating the partition produced by steARTI with words: the
obtained contingency table is called a lexical table),

MOCAR (characteristic words, and characteristics responses forcésss of the
partition).



Instead of editing this file, we go back directly to the main menu and execute the
basic computation steps.
Returntothe mainmerui Ret urn t o execut eo)

5) Clickonthe button:A Ex ecut e 0
This step will run the basic comtiion steps present in the command file.

6) Clickthe button:AiBasi ¢ numeri cal resultso

The button opens a created (and saved) html file naméedmp . hwhiaohl ©
contains the main results of the previous basic computation steps. After perusing
these numecal results, return to the main menu. (Note that this file is also saved
under another name. See previous examples)

From the step NUMER, we |l earn for 1inst
total number of words (occurrences or token) of 17 44&lng 3 839 distinct
words (or: types). Using a frequency threshold of 12, the total number of kept
words reduces to 5 013, whereas the number of distinct kept word reduces (more
drastically) to 280.

Return.

7) At this stage, we click on one of the Weer buttons of the basic steps panel
(Steps: AVI Co)

8) Click the button: i Ax e Vi e wo

and ... follow the sulmenus. In fact, only two tabs are relevant for this example:
AActi ve \&mrsynanynls énstie case of st&f6PAR], Al ndi vi dua
(observatiors ) [®829 initial words]. After clicking orii Vi eimbdth cases, one
obtains the set of principal coordinates along each axis.

Clicking on a column header produce a ranking of all the rows according to the
values of that column. In this particular exdeyhis is somewhat redundant with

the printed results of the stépC L A |. Riiglently, the use of the AxeView menu

is justified when the data set is large, which is the case here.

9) Click the button: PlaneView ...and follow the submenus.

In this example, four items of the menu are relevenb ct i ve col umns
or cat e(synongnss,)héref) Act i ve( iRobdviswi dual s, ok
(=829 original words)i Act i ve col ymnhsditv iRbwaldbe ( de
graphical display of chosgrairs of axes are then produced.

The roles of the different buttons are straightforward, except perhaps the button:

A R a n,kwhich is useful only in the case of very intricate displays, (which is the
case here). Since the s, éispoAsible tiestiwithu al ¢
this example, partial printings of the individuals in two subsets of 50% or four
subsets of 25%é(subsets randomly dr awn

10) About the buttoniBoot st rapVi ewo
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The implementation of the bootstrap in 8tep ASPAR is not yet completed.
11) Clickoni Cl uster Vi ew 0
11.1 Choose the axes (1 and 2 to begin with),/ailo nt i. nu e 0

11.2 Click onfi Vi e.\irbe centroids of the 20 clusters (StepRTI )
appears on the first principal plane.

11.3 Activate tie buttonii Wo r d am, pointing with the mouse on a
specific cluster, press the right button of the mouse. A description of the
cluster involving the most characteristic words of the cluster appears. This
description is somewhat redundant with that of StepMOCAR . But we

do have in front of us the pattern of clusters and their relative locations.

11.4 Activate the butto T e x.tP@idting with the mouse on a specific
cluster, and pressing the right button of the mouse, we can read the most
characteistic responses of the selected cluster.

12) Clickon:i Kohonen mapo
Select the type of coordinate.

12.1 Selecth Act i ve v ar i ahbthesesactie waridblesranesthe o
words in this example.

12.2 Select a (8 x 8) map, and continue.

12.3 After clicking on two small cheekoxes, preséi D r a andhe menu
of the large green windows entitled Kohonen map.

12.4 You can change the font sizefi F o n and dilate the obtained
Kohonen map (i Di | )aa make it more legible. The words appearing in

the same cell are often associated in the same verbs. This property holds, at
a lesser degree, for contiguous cells.

12.5 Pressindgi A x e V i, anevselecting one axis allows one to enrich the
display with pieces of information about a specified principés a large
positive coordinates in red colour, large negative coordinates in green, with
some transitional hues.

12.6 Go back to the main menu, click ®rK o h o n e nandrnchopse the
itemi Active observationso

97



12.7 Select a (10 x 10) map, and redo diperations 12.3 to 12.5 for the

observations.
In the context of this example, the other items of the main menu are not
relevant.

13 Clickoni Vi sual i zati ono

A new window is displayed.

131 ClickonfiLoad coordinatebo
In the corresponding suimenu, tioose the filesingus | nThet xt 0
principal coordinates of the individuals (rows) are selected.

13.2 Clickthenom Sel ect or Create Partitionoc
In the corresponding stlmenu, choosé no par.t i ti ono

13.3 Click on:fi M S T(Minimum Spanning Tree). Close then the number
of axes that will serve to compute the Minimum Spanning Tree: full space
(for example).

13.4 Click onii N . ($¢arch for Nearest Neighbotréimited to 20 NN).

13.5Clickonii Gr aphi cso

Choose the axes 1 and 2 (default) in thena | | wi ndow MfADes

classeso abdsplagk on:
In the new window entitledfi Vi s u a FGrsaagpthiiamensdisplayed the
individuals in the plane spanned by the selected axes. A random colour is attributed
to each cluster (if any). The buttéd Ch a n g e atlows yowto ty a new set of
colour.

About the windo®r AFWhsoabi §man@maphidsle s ub

On the vertical tool bar, you can press each button to activate it (red colour), and
press it again to cancel the actieati(original colour)

1 The buttonfi D e n s,ifor sake of legibility, replaces the identifiers of
individuals by a single character reminding the cluster (the identifier and
the cluster number can be obtained by clicking on the left button of the
mouse in le vicinity of each point).

The buttomi C . H (Qonvex hull) draws the convex hull of each cluster.

The buttont MS T @inimum Spanning Tree) draws the minimum

spanning tree.

i The buttonit E | | iperferm @ Principal Components Analysis of each
cluster vithin the twedimensional sutspace of visualisation and draws
the corresponding ellipses (containing roughly 95% of the points).

= =

98



1 The buttonii N. NNearest neighbours) joins each point to its nearest
neighbours. Pressing afterwards the butfoN. N . alewp gou to
increment the number of neighbours up to 20 nearest neighbours.

Appendix B.3

The steps and the command file of example B.3 are included in those of Example
B.1 (if we except the name of the data file containing the input text).

The readershould then refer to Appendix B.1 to obtain the corresponding
comments.

Remind that this command file can be also generated by clicking on the button
fi Cr e aftthe anain menu (DTM: Basic Steps), and selecting the procedure:
VISURESPI Visualization ofResponses in the paragraph T e x t uda | dat a

End of example B3
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Chapter V (Tutorial C)

Numerical data : More examples

Five more examples to practise DtmVic with numerical d&amiometry,
Fi sherés | ri s deadchaxample coarg@ohds to a directory e s .
includedinfi Dt mVi ¢ _Exampl es_NumbDat 0

Application examples C.16 C.4

V.1 Numerical data, PCA, Semiometry

Example C.1. EX_CO01.PCA_Semio

Example C.1 aims at describing a set of numerical variables (an excerpt of semionta}rtbrdagh

Principal Components Analyseomplemented with a clustering. Bootstrap procedures, Kohonen maps

are followed by the various tools of visuatisa provided inthe sume nu A Vi sual i zati on
fi V | :Q/sualisation of clusters (or caries) using synmdds or colours, convex hulls or density

ellipses for clusters, Minimum spanning tree, drawing of various nearest neighbours graphs.

V.2 PCA, Contiguity, Discrimination(Fi sher 6s | ris Dat a)
Example C.2. EX_C02.PCA_Contiguity

Example C.2 aims at analysing a classical set of numerical variables (The Iris data set of Anderson and
Fisher) throughPCA, Clustering Contiguity Analysis, Discriminant Analysis. The principal axes
visualisationis complemented by a clustering\t the outset, example C.2 is very similar to example

C.1: PCA and classification (clustering) of a set of numerical data, with various tools of visualisation,
involving also a specific categorical data. It presents then the improvements provided by Contiguity
Analysis and its particular case: Linear Discriminant Analysis.

V.3 Description of graphs through CA
Example C.3. EX_C03.Graphs

Example C.3 aims at describir®gsimple symmetrical planar graphs, mainly through correspondence
analysis.The diectory EX_03.Graphs contains several-giifectories and examples. TBeyraphs are

planar graphs: a chessboard shaped graph, a cycle, and graphs supposed to represent maps of the
regions of Japan and France. The examples provide a bridge between fdistitecof DtmVic: a same
graph can |l ead to different input data : numer.i

V.4 Structural Compression of Images
Example C.4. EX_C04.Images

Example C.4 deals with th&tructural Compressn of Imagesthrough CA Singular Values
Decomposition, and Discrete Fourier Transforfbould be viewed as a pedagogical appendix. It

does not make use of data in DtmVic format, since it deals with digitalized images. A simple
rectangular array of tegers suffices: there is no need for identifiers of rows or column. A specialized
interface is provided via the button ADtmVic Im
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V.1 Numerical data, PCA, Semiometry
Example C.1. EX_CO01.PCA_Semio

Example C.1 aimsat describing a set of numerical variables (an excerpt of
isemi ometric datao) through Principal
visualisation is complemented by a clustering, with an automatic description of the
clusters. Bootstrap procedures, Kaka maps are followed by the various tools of
visualisation provided i n t h evindawe n u
ivi sualization, I nference, Classificat
using symbols or colours, convex hulls or density s#igfor clusters, Minimum
spanning tree, drawing of various nearest neighbours graphs.

A new clustering of variables (or of observations/individuals) through a simple k
means method can be obtained and visualized fromthengubn u A Vi sual i z

AboutSemiometric data:

In most surveys in the field of marketing research, it is customary to include
information about lifestyles and values. Such information is generally obtained
through a set of questions describing the attitudes and opinions towastiof li
sentences or statements. "Semiometry" is a technique introduced biyrdeaais
Steiner, a writer interested in marketing research, to tackle that problem in a more
general way.

The basic idea is to insert in the questionnaire a series of questmsisting
uniquely of words(a list of 210 words is currently used, but we will be dealing here
with an abbreviated lists containing a subset of 70 words). The interviewees must
rate these words according to a seven levels scale, the lowest level (rhark =
relating to a "most disagreeable (or unpleasant) feeling about the word", the highest
level (mark = 7) relating to a "most agreeable (or pleasant) feeling" about the word.

The processing of the filled questionnaires (mainly through Principal Componen
Analysis) produces a stable pattern (up to 8 stable principal axes). Very similar
patterns are obtained in ten different countries, despite the problems posed by the
translation of the list of words.

For more information, psl ®enai soem®rt & fi @rd  t( ¢
French] by L. Lebart, M. Piron, J.F. Steiner; Publisher: Dunod, Paris. (This book
can be downloaded from the sitevw.dtmvic.com( sect i on fApubl i ceé
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Semiometrics data files

To havea look at the data, search for the directotgnVic Examples.

In this directory, open the sudirectoryDtmVic_Examples_C_NumData.

In that directory, open the directory of Example C.1, named
AEX CO0O1 PCA. Semi oo

It is recommended to use one directdy each application, since DtmVic
produces a lot of intermediate fies related to the application. At the outset, such
directory must contain 3 files :

- a) the data file,

- b) the dictionary file,

- ¢) the command file.

a) Datafile:A PCA ise.mdat .t xto

Our reduceesize example comprises 300 respondents (instead of 1000 or
2000 that are the usual sizes of semiometric survey samples) and 76
variables: 70 words (the marks given to the words are considered here as
numerical variables) and 6 cgteical variables describing the
characteristics of the respondents.

The data file "PCA.dat.txt" comprises 300 rows and 76 columns (identifier
of rows [between quotes] + 75 values [corresponding either to numerical
variables or to item numbers of categalivariables] separated by at least
one blank space).

b) Dictionary file: APCA _semi o. di c. t xt o

The dictionary file "PCA.dic.txt" contains the identifiers of these 76
variables. In this version of DtmVic, the identifiers of categories must begin
at: "column 6" [a fixed interval font also known as teletype fontsuch as
"courier" can be used to facilitate this kind of format].

c)CommandfileeAEX CO1 Param.txt o

The computational phase of the analysis is decomposed into "steps". Each
step requires soe parameters briefly described in the main menu of
DtmVic (button: "Help about command parameters”) or in the editor
(button"Open"/B>), of the main menu.

Not e t hat another icommand fileo
ficommandaEX ikl xPcanm ke alsotgenerated by clicking on

the buttoni Cr e af themain menu (DTM: Basic Steps). Proceed then as
shown by the first example AEX_AO01.
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Running the example C.1 and reading the results

1) Click on the button: fi O fpanelDTM: Basic Stepdine: Command fileof

the main menu)

2) Search for the subdirectory i Dt mVi ¢ _Examp |l emfi_ C_ NumDe
Dt mVi c_Exampl eso.

3) In that directory, open the directory of Example C.1:f

EX CO0O1. PCA_Semioo

4) Open the commandife:A EX CO1_ Param. t xt o

After identifying the two data files, 10 "steps" are identified:

ARDAT (Archiving data),

SELEC(selecting active and supplementary elements),

STATS(some basic statistics),

PRICO(Principal components analysis),

DEFAC (Brief description of factorial axes),

RECIP(Clustering using a hierarchical classification of the clustegsiprocal
neighbours method),

PARTI (Cut of the dendrogram produced by the previous step, and optimisation of
the obtained partition),

DECLA (Automaic description of the classes of the partition),
SELEC(selecting one categorical variable, in this case),

EXCAT (extracting one categorical variableelected by steBELEC- to be used
in some graphical displays).

In this example, as in most apg@tons, the ste@ELECplays a fundamental role,

in deciding which set of variables will be active, and which set will be illustrative

or supplementary.

In that command file, the steRECIP performs a hierarchical clustering of the

el ements wuispngcalhenédiirghcbour BARglothrat t h m
follows cuts the obtained tree according to ¢hpriori fixed number of clusters.

PARTI optimizes afterwards the corresponding partition througimelans
iterations.

The met hodol ogy orfi t himbs i Bhypbrreisde naledo

Descriptive Statistical Anal ysiso (L.
New Yor k, 1984) . See al so [P n Fr
Mul tidi mensionnelled (4th printing, L
Paris, 2006).

We will comment later on this command file (Appendix of the section) which
commands the basic computation steps. Instead of editing this file, we will go back
to the main menu and execute the basic computation steps.

5) Returntothemanmenu( Air et urn t o execut eo)
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6) Click onthe button:A Ex ecut e o
This step will run the basic computation steps present in the command file.

7) Clickthe button:AiBasi ¢ numeri cal resultso

The button opens a created (and saved) html file namedmp .ohwhiahl
contains the main results of the previous basic computation steps. After perusing
these numerical results, return to the main menu. Note that this file is also saved
under another name. The nafmé mp . listcon¢atenated with the date and time

of the analysis (continental notation). That file keeps as an archive the main
numerical results whereas the filei mp . histreplacgd for each new analysis
performed in the same directory.

This file in also saved under a simple text format , under thefammp ., and t 0
likewise with a name including the date and time of execution.

8) At this stage, we click on one of the lower buttons of the basic steps panel
(Steps: AVI Co)

9) Click the button fi A x e V i...eandofollow the sumenus. In fact, only te

tabs are relevant for this exampfe:Act i v e | a the selected wards] ,

Al ndi vidual s ( obs er vaad'sugplersentary categoriess pon d
. After clicking onfi Vi einneach case, the set of principal coordinates along each
axis is dispayed.

Clicking on a column header produces a ranking of all the rows according to the
values of that column. In this particular example, this is redundant with the printed
results ofthe step DEF ACO

In the case of this particular example, in which fingt axes appear to be stable

and to have an interpretation, theeView procedure is useful to observe at a
glance the bundles of words occupying extreme locations along each axis. Example
for active variables and axiasred,2God, opp
perfection, soulod on the one hand, and
on the other. The supplementary categories characterize the respondents. The
bootstrap, later on, will provide a validation of some aspects of the observed
stiucture.

10) Click the button: PlaneView ...and follow the submenus.

In this example, four items of the menu are relevartc t i ve col umns
or cat eand'rd epploement ary categories", 1
observations)danns AAct Avtei veol uows o, A A
(densandfiyAcot i ve col umns + SupThé grapkicalt ar y
displays of chosen pairs of axes are then produced.

In the case of semiometric data, thecsa | | ed Afirst semi ome:
thed ane spanned by the axes 2 and 3. T
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met hodol ogi cal axi so, linked to a n
(a whole chapter of the [downl oadab
is devoted to thifirst axis).
In the case of PCA, the first menu itemAct i ve col umns (v
c at e g omay eomtadingin fact, both active numerical variables (in black) and
supplementary numerical variables (in red). We have only active numerical
variables in ths particular example, but, later on, the reader can edit the command
file (stepSELEC) to withdraw some words from the active set and give them the
status of fisuppl ementary (or il lustra
A Cr e anenei,cexemplifiedn Tutorial A, example A.1, to choose the procedure
"PCA", allowing then for selecting more comfortably the active and supplementary
elements.

Go back to the AVICO set of buttons

S
I

iz
e]

11) Click the button:i Boot st rapVi ewo
This button open the DtmViBootgrap-Stability windows.

11.1 Clickii L o a d D.dntthasase (partial bootstrap), the two replicated
coordinates file to be opened are namedh gus var andot . f
Angus _sup _ c dsee the panel teminding the names of the
relevant files below i menu bar).

The file Aingus v ar contaiost anly »adtie variables. The file
Angus s up _ c aontaihso anly .stipplementary categories, for
which the bootstrap procedure is also meaningful.

11.2 Clickonii Co n f i d e nsulmmera,rardaclsoosee pair of axes to
be displayed (choose axes 2 and 3, to begin with).

11.3 Click onfi L o a d in theg Blue window that appears then, to obtain
the dictionaries of variables. Tick the chosen white boxes to select the
elements the location of which shoubt@ assessed, and press the button
i S e | .eSelectdfor instance among others, the categories Male and Female

11.4 Clickonii Co n f i d e n cte obtainh the graptical display of the
active variable points (if the filegus_var_boot.txthas been load®, or of
the supplementary category points (if the filgus_sup cat boot.txthas
been loaded).

11.5 Close the display window, and prés€ o n v e x. The ellipkes are
now replaced by the convex hulls of the replicates for each point. The
convex hullgake into account the peripheral points, whereas the ellipses are
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drawn using the density of the clouds of replicates. The two pieces of
information are complementary.

Go back to the AVI CoO0 set of buttons

12.ClickonAi Cl ust er Vi ew 0
12.1 Choose thaxes (2 and 3 to begin with), aidCont i nue 0

12.2 Click onii Vi e.Whe centroids of the 7 clusters of individuals (Step
PARTI) appear on the first principal plane.

12.3 Activate the buttoi Ca t e g q and, painting with the mouse on a
specific duster, press the right button of the mouse. A description of the
cluster involving the most characteristic response items appears. This
description is similar to that of the StBfCLA . But we can watch on this
display the pattern of clusters and thedtative locations. One can easily
imagine the usefulness of the tool for a survey with thousands of
individuals, hundreds of variables, and more clusters.

12.4 Activate the butto N u me r.iWe avill abserve the link between
the numerical variables (botactive and supplementary variables) of the
data file and the 5 clusters. Due to the small number of individuals, some
clusters do not produce significant results.

Go back to the AVICO menu.

13)Clickoni Kohonen map?o
Select the type of coordinate.

13.1Selecti Act i ve var i athéseactivd variables anentise)7®
words in this example.

13.2 Select a (4 x 4) map, and continue.

13.3 After clicking on two small chedkoxes, presd d r aow the menu of
the large green windows entitled Katem map.

13.4 You can change the font size ¥ o h and dilate the obtained
Kohonen map (i Di | )aa make it more legible. The words appearing in

the same cell are often associated in the same responses. This property
holds, at a lesser degree, fontiguous cells.
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13.5 Pressingi A x e V j aadaselecting one axis allows one to enrich the
display with pieces of information about a specified principal axis : large
positive coordinates in red colour, large negative coordinates in green, with
some transional hues.

13.6 Go back to the main menalick onfi K o h o n e nandrnchopse the
itemA Observationso

13.7 Select a (8 x 8) map, and redo the operations 13.3 to 13.5 for the
observations.
Go back to the #AVICO set of buttons

14.ClickonAi Vi suiadma a't
A new window entitledi DTMi sual i zati on: Loading f
appears.

141ClickommLoad coordinatebo
In the corresponding swimenu, choose the filei ngus 0. Mhe. t xt
principal coordinates of the individuals (rows) are selected.

14.2 Clickthenoii Load a partition filebo

In the corresponding suimenu, choosé Se |l ect a. Thegartitiont i o n
obtained previously from the computation step must then be loaded (its
namefipart c¢cl a_ind. txto

14.3 Click onfi M 'S T(Minimum Spanninglree). Choose then the number
of axes that will serve to compute the Minimum Spanning Tree: 5 (for
example).

14.4 Click onii N . Iseabch for nearest neighboiirsmited to 20 NN).

145 Clickondn Gr aphi cs o

Choose the axes 1 and 2 (default) in tnalbwindowfi Sel ect i on of
andclickom Di spl ayo

In the new window entitledi Vi sual i s at iavendjsplaged the hi c
individuals in the plane spanned by the selected axes. A random colour is
attributed to each cluster. The buttorCh a n g e atlows$ yowto toy a

new set of colour.

14.6 About the windovi Vi sual i sation, Graphicso
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14.6.1 -- On the vertical tool bar, you can press each button to
activate it (red colour), and press it again to cancel the activation
(initial colour)

14.6.2 -- The buttonii D e n 5 fot sake of clarity, replace the
identifiers of individuals by a single character reminding the cluster
(the identifier and the cluster number can be obtained by clicking on
the left button of the mouse in the vicinity of each point).

14.6.3-- The buttoni C. H {Qonhveéx hull) draws the convex hull

of each cluster.

14.6.4-- The buttonfi M'S T(Minimum Spanning Tree) draws the
minimum spanning tree.

14.6.5 - The buttonii E| | ipprierenda Principal Components
Analysis into each clustewithin the twedimensional suspace of
visualisation and draws the corresponding ellipses (containing
roughly 90% of the points).

14.6.6-- The buttom? N . NNearest neighbours) joins each point to
its nearest neighbours. Pressing afterwards the rbuttdl . N . upo
allows you to increment the number of neighbours up to 20 nearest
neighbours.

14.6.7 -- We will see in section 16 below how to use the lower
buttons of t he l eft side vertic
(useful to visualize the iteration afk-means partition).

Go back to the AVI CO menu.

15. Click againonfi Vi sual i zati ono

15.1 We are going to redo the operation of paragraph 14, but instead of
loading a partition provided by a clustering algorithm, we will load the
partition induced bythe categories of a specific categorical variable. Such
partition correspond to the variable number 76 (gender), selected and
extracted through the steB&LECandEXCAT (at the end of the command

file, see below).

15.2 In the window entitled D T -Misualization: loading files, selecting
axegsclckioniLoad coordinateo

15.3 In the corresponding suhenu, choose againthe fik:n gus _i.nd. t
The principal coordinates of the individuals (rows) are selected.

15.4 Clickthenom Load or d¢rnn ®atdoe Parti
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155 In the submenufiL o ad or c r e achopse the filé i t i
Aipar t _ c &he partitioh induced by the categories of variable number
76 (gender) is loaded.

After loading that partition, all the operations from 14.3 to 14.6 can be
carried otragain.

Commentit is interesting to visualise the individuals in the plane spanned
by the axes 2 and 3.

The two categories Male and Female are significantly linked to axis 3 (as it
can be highlighted by looking at the bootstrap confidence areas}YhiBu

link is hardly visible when we look directly at the convex hulls of the two
subclouds corresponding to these two categories of respondents. This

(al most) paradoxi cal result exempl:i
significand ocgswdilténr é)s damd Aobvi ous
the case).
16) Direct computation of a partition within the menufi Vi sual i zati ono
Dt mVic makes it possible now to build
fi ime ans p a vatiablesjorofindlividudisas well).
ClickonA Vi sual i zationo
16.1 A new window entitledi Vi sual i zati on, Loadir
a X eappears.
16.2ClickoniLoad coordinatebo
16.3 In the corresponding suhenu, if you want a clustering of variables,
choose tb file: ingus _ v ar. The principal tabrdinates of the
active variablesare selected. If you want a clustering of individuals, select
thefileeAingus _i.nd. t xt o
16.4 ClickthenomfiLoad or cr e.intthe coResponding sulp n o0
menu, selectieitemin Cr eat e-me amew pla.rt i ti ono
16.5 You have then to select thember of desired clusterghenumber of
principal coordinatedo compute the distances, theaximum number of
iteration(generally 12 iterations suffice).
You can also choode visualize the iterations ( answgesto the question
ADo you want to |l ook at the inter me
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16.6 The obtained partition will be automatically loaded and visualized.
You can then redo the previous steps 14.3 to 14.6.

16.7 If you want to visualize the different steps, in the window
AContiguity Vdickoandl t & g tKdvialickdalternately on

i Me a (cemputation of the centroids of the clusters) andfio@ | u st 0O
(assignment of the elements to the new centroid) untictmvergence is
reached.

[Horiz. = asis 2, Vertic, = ais 31 Contiguity-Yisualization =[x
SAYE  {-1) Axis Z00M COLOUR FONT Density HELP Return

CHul

fociieed

Ellips|

[TO_CLIME|

Visualization of the first iteration of the k-means method.

Note that the partition obtained through the classiealelans algorithm generally

will not coincide with the partition induced by the parameterthefcommand file.

In that command file, the steRECIP performs a hierarchical clustering of the

el ements using the HAreciprocBARTIthati ghb
follow cuts the obtained tree according to tle priorifixed number of
clustersPARTI optimizes afterwards the corresponding partition throughelans
iterations.

End of example C.1
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V.2 PCA, Contiguity, Discrimination

(Fisherdés I ris Dat a)
(Example C.2. EX_C02.PCA_Contiguity)

Example C2 aims at analysing a claabget of numerical variables (The Iris data

set of Anderson and Fisher) through Principal Components Analysis,
Classification, Contiguity Analysis, Discriminant Analysis. As in previous
examples, the principal axes visualisation is complemented with steghg,
together with an automatic description of the clusters.

The first phases of Example C.2 are very similar to Example C.1: Principal
components analysis and classification (clustering) of a set of numerical data, with
various tools of visualisatigrinvolving also a specific categorical data.

Subsection 12 and the following subsections present the improvements provided by
Contiguity Analysis, with a comparison with Linear Discriminant Analysis.

Reminder about Contiguity Analysis

In Contiguity armlysis, we consider the case of a set of multivariate observations,
(n objects described by variables, leading to an, p) matrix X ), having ana

priori graph structure. The observations are the vertices of a symmetric graph G,
whose associatedn( n) matrix isM (mii' = 1 if vertices i and i' are joined by an
edge,mii' = 0 otherwise).

Such situation occurs when vertices represent -finiets, geographic areas.
Contiguity Analysis, confronting local and global variances, provides a
straightforwad generalization of Linear Discriminant Analysis. It enables to point
out the levels responsible of the observed pattéonal( versusgloballevel).

In this example, we will deal with the situation in whighand the graph structure
are not external, i derived from the data matrk itself, M being for example the

k- nearest neighbours grapterived from a distance between observations.

Some interesting possibilities of exploration of data are sketched. Note that the
idea of deriving a metric likelyo highlight the existence of clusters dates back to
the works of Art et al. (1982) and Gnanadesikan et al. (1982).

Some references
Art D., Gnanadesikan R., Kettenring J.R. (1982) Data Based Metrics for Cluster
Analysis,Utilitas Mathematica21 A, 75-99.
Burtschy B., Lebart L. (1991) Contiguity analysis and projection pursuit. In
Applied Stochastic Models and Data AnalysR, Gutierrez and M.J.M.
Valderrama, Eds, World Scientific, Singapore, 1PB.
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Gnanadesikan R., Kettenring J.R., Landwehr J(l282) Projection Plots for
Displaying Clustersin Statistics and Probability, Essays in Honor of C.R. R&o,
Kallianpur, P.R. Krishnaiah, J.K.Ghosh, eds, Né+itiland.

Lebart L. (1969) Analyse statistique de la contiguRéu bl i cat i ons d
XVII 1, 81-112.

Lebart , L. (2000): Contiguity Analysis and Classification, In: W. Gaul, O. Opitz
and M. Schader (Edslpata Analysis Springer,Berlin, 233244.

Lebart L. (2006): Assessing Self Organizing Maps via Contiguity Analis&aral
Nerworks, 19, 87-854.

Looking at the data

To have a look at the data, search for the direddonyVic_Examples.
In this directory, open the swudirectoryDtmVic_Examples_C_NumbData
In that directory, open the directory of Example C.2, named
AEX C02. PCA_Contiguityo
It is recommended to use one directory for each application, since DtmVic
produces a lot of intermediate #ifes related to the application. At the outset, such
directory must contain 3 files:

- a) the data file,

- b) the dictionary file,

- ¢) the ommand file.

a)Datafile:di ri s _dat .t xt o
Our example comprises 150 observations and 4 variables: 4 measurements (these
numerical variables are the lengths of various constituents of the floBepsd
Length, Sepal Width, Petal Length, Petal Widédmd one categorical variable
describing the characteristics of the observations (three species of plants : setosa,
versicolor, virginica).
The data file "iris_dat.txt" comprises 150 rows and 6 columns (the identifier of
rows [between quotes] + 5 values [agponding to 4 numerical variables and one
categorical variable] separated by at least one blank space).
[ReferenceAnderson, E. (1935). The irises of the Gaspe PeninBuléetin of the
American Iris Societ$9, 2i 5.]

b) Dictionary file: A1 r i st @i c. t X
The dictionary file "iris_dic.txt" contains the identifiers of these 5 variables. In this
version of DtmVic dictionary, the identifiers of categories must begin at: "column
6" [a fixed interval font- also known as teletype fontsuch as "courier" cahe
used to facilitate this kind of format].

c)CommandfileeAEX CO02_ Param. txt o
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The computational phase of the analysis is decomposed into "steps". Each step
requires some parameters briefly described in the main menu of DtmVic (button:
"Help about parameters") and below.

Note that another Acommand filed si mil
filie® i s _ gambe alsxdererated by clicking on the buttoi Cr e at e 0
line "Command file" of the main menu (DTM: Basic Steps). Proceed than as

shown in the first example AEX_AO01. Prin

Running the example C.2 and reading the results
1) Click on the button: i O [fpanelDTM: Basic Stepsf the main menu)

2) Search for the subdirectory A Dt mVi ¢ _Exampl esin@_ Num
Dt mVi c_Exampl eso.

3) In that directory, open the directory of Example C.2 named
AEX C02. PCA_Contiguityo

4) Open the commandfileA EX C02 Param. t xt o

In that command file, we can read that after identifying the two files (data and
dictionary) ,9 "steps" are performed:

ARDAT (Archiving data),SELEC (selecting active and supplementary elements),
PRICO (Principal components analysidpEFAC (Brief description of factorial
axes), RECIP (Clustering using a hierarchical classification of the clusters
reciprocal neighbours methodARTI (Cut of the dendrogram produced by the
previous step, and optimisation of the obtained partiti@BCLA (Automatic
description of the classes of the partitio®ELEC (selecting one categorical
variable, in this cas, EXCAT (extracting one categorical variable: the species of
iris - selected by steBELEC- to be used in some graphical displays).

We will comment later on this command file (Appendix of the section) which
commands the basic computation steps. Instéadliting this file, we will go back

to the main menu and execute the basic computation steps.

5) Return to the main menu( fireturn to executeo)

6) Click on the button:A Ex ecut e o
This step will run the basic computation steps present in the coanfifean

7) Clickthe button:iBasi ¢ numeri cal resultso
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The button opens a created (and saved) html file namedmp . hwhiahl ©
contains the main results of the previous basic computation steps. After perusing
these numerical results, return to the maienu. Note that this file is also saved
under another name. The nafmé mp . is tonchténated with the date and time

of the analysis (continental notation). That file keeps as an archive the main
numerical results whereas the fifiei mp . is repldcédfor each new analysis
performed in the same directory.

As usual, this file in also saved under a simple text format , under the name
A1 mp .,tandtlikewise with a name including the date and time of execution.
Return.

8) At this stage, we click on oe of the buttons of the lower panel of the main
menu (Steps: AVI Co)

9) Click directly onthe button:Ai Boot st rapVi ewo
This button open the DtmViBootstrapStability windows.

9.1 ClickiA L o a d D ltthis @ase (partial bootstrap), the two replicated
coordinates file to be opened are namédn gus _var andot . f
Angus s up __c ¢ee the small parieikreminding the names of the
relevant files below the menu bar). In faGth g u s _ v ar cdntainst . t X
only active variables. The fildi n gus s u@t c @dntaifsoonly
supplementary categories, for which the bootstrap procedure is also
meaningful.

9.2 Clickonfi Co n f i d e n submenrur anchchabse the pair of axes to
be displayed (choose axes 1 and 2, to begin with).

9.3 Tick the chosen whiteoles to select the elements the location of which
should be assessed, and press the buttéhe | e Setect all the four
variables when you open the filen g us _ v ar , &nd, tater. on,xhe o
three species when you openthefile gus sup_cat boot .t

9.4 Click oni Con f i d e n c te obkin the grapkicaldisplay of the
active variable points (if the filagus_var_boot.txthas been loaded), or of

the supplementary category points (if the filgus_sup_cat_boot.txthas

been loaded). We can obgey for the variables, that for example, the "petal
lengths" seem to be somewhat redundant with "petal widths", since their
ellipses markedly overlap. We can see also that the three categories are
significantly distinct (that does not mean that they can linearly
separated...).

9.5 Close the display window, and, again in the blue window, press
i Co n v e x. Thewellipses are now replaced with the convex hulls of the
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replicates for each point. The convex hulls take into account the peripheral
points, whereas the ellipses are drawn using the density of the clouds of
replicates. The two pieces of information are complementary.

Go back to the AVICO menu.

10. Clickonfi Vi s u a | i[Visaalizationrofithe three species]
A new window entitledi Vi s utailoinz,a Loadi ng f appears., Sel

We are going to visualise the different species of flowers (categorical variable
n° 5) in the plane spanned by the first principal components.

10.1ClickonnLoad coordinateo

10.2 In the corresponding suenu, choose the filégin gu s i .Mhe. t xt
principal coordinates of the individuals (rows) are selected.

10.3 Clickthenomi Load or create Partitiono

10.4 In the corresponding subenu, choosé Load a parThe ti or
partition obtained previaly from the computation step must then be loaded

(its name:fipart_cat.txt 0 ). The partition induced by the 4 categories of
variable number 5 (species of irises) is loaded. This partition has been
selected and extracted through the stepEECandEXCAT (at the end of

the command file, see below).

10.5 Click onfi M'S T(Minimum Spanning Tree). Choose then the number
of axes that will serve to compute the Minimum Spanning Tree: 5 (for
example).

10.6 Choose then the number of axes that will serve to cemiha
Minimum Spanning Tree: 5 (for example).

10.7 Click onii N . Iseabch for nearest neighboiirsmited to 20 NN).
10.8 Clickonmi Gr aphi cs o

10.9 Choose the axes 1 and 2 (default) in the small wifdéve | ect i on
a x eandbclickoni Di s p.l ay o

In the new window entitled Vi s u a | aresdisplayen thé individuals in

the plane spanned by the selected axes. A random colour is attributed to
each species. The butténCh a n g e atlow$ yowto thy a new set of
colour.

On the vertical tool bagou can press each button to activate it (red colour),
and press it again to cancel the activation (original colour)
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-- The buttomi D e n s, fot spke of clarity, replaces the identifiers of
individuals with a single character reminding the cluster ideatifier
of individuals and the cluster number can be obtained by clicking on
the left button of the mouse in the vicinity of each point).
-- The buttoni C . H ({QGomvex hull) draws the convex hull for each
cluster.
-- The buttoni M S T(Minimum Spanmg Tree) draws the minimum
spanning tree.
-- The buttoni E | | iperferm a Principal Components Analysis of
each cluster within the twdimensional sutspace of visualisation and
draws the corresponding ellipses (containing roughly 95% of the
points).
-- The buttonii N. NNearest neighbours) joins each point to its
nearest neighbours. Pressing afterwards the bétthn N . allowsd
you to increment the number of neighbours up to the 20 nearest
neighbours.
At this step, we have obtained a display of1B6 individuals, with either the
convex hulls (or the ellipses) corresponding to the three species. This is a
classical display of the Iris data in the principal plane of PCA, showing that
the first species (number < 51) are well separated from the sReanes3.

riz. = awis 1, Wertic. = awis 2] Visualization - Graphics

SAYE (-1)Axis ZOOM  COLOUR FONT Density HELP Return

Principal plane from PCA ( 4 variables) with convex Hulls of the species.
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Go back to the AVI CO menu.

11. Click againonfi Vi s u a | i[Visaalizationrofithe clusterg

We are going to redo the operation of paragraph 10, lstiedd of loading a
partition induced by the 4 categories of variable number 5 (species of irises), we
will load a partition produced by a clustering algorithm ignoring the species. Such
partition correspond to the stepECIP and PARTI (see the command &
below).

11.1ClickonnLoad coordinateo

11.2 In the corresponding suenu, choose the filégi n gu s _ i .Mhe. t x t
principal coordinates of the individuals (rows) are selected.

11.3 Clickthenomi Load or create Partitiono

11.4 In the corresponaj submenu, choosé Load a parThe t i or
partition obtained previously from the computation step must then be loaded
(its name:fipart_cla_ind.txto ). This partition is derived from the steps
RECIPandPARTI .
After loading that partition, all the operations from 10.5 to 10.9 can be
carried out again.
It is interesting to visualise the individuals in the plane spanned by the axes
1 and 2.
As suspected, the partition obtained directly from the numerical measurements,
ignoring the species, is unabto separate the three species. Only the species
fisetosao, wel./l separated from the two
partition.
Go back to the AVICO menu.

12. Click now on the button:i Co n t i [E€antiguity Analysis of Iris data]

Weare now going to perform a #@AContig
nei ghbours grapho derived from the da
more taken into account.

12.1Clickomh Par amet er s/ Edi t o

Choose theitei Cr eat e 0

We are going to enter the jpaneters needed by a contiguity analysis:
-Inthe first block entittedi ncoor d = i nput tookdfda
ngus_ind.txt : coordinates of individuals). The contiguity analysis will use

the coordinates of individuals as input data.

- In the ®cond block entittedi n par t = parttitcln MO
partition)



- In the third block entitledi met h = metihoklofi206 (Cont
defined by nearest neighbours).
- Then we will have to enter the following numerical values :

1 npas= 2 (increment for the number of nearest neighbours)
1 Min =4 (minimum number of nearest neighbours)
1 Max=8 (maximum number of nearest neighbours)

Three contiguity analysis will be performed for the three (symmetrised)
graphs corresponding respectively t®48 neighbours (fronviin = 4 up to
Max = 8, with an increment afpas= 2).

Then: Click oni V a | i dAsstimamary of the parameters appears.

12.2 In the upper bar of the window, Click of E x e c uThee 0 .
computations are carried out.

The item i R e s udf tthatobar contains technical details about the
computations involved in Contiguity analysis.

12.3 Click onfiCont i g ui. Wg are/ledetav the same window of
visualisation than previously.

In the menufi L o ad ¢ o o fof thenrew window, choosée file:
ngus_contig.txt Instead of using the principal coordinates of PCA (
ngus_ind.txt as done previously), we use now the result of the Contiguity
Analysisngus_contig.txt.

From the menuii L o a d or Cr eat e chamse khe ffile:i t i
part_cat.txt . (this file identifies the species)

We cannot compute the Minimum Spanning Tree nor the Nearest
Neighbours fromthé@ n g u s _ ¢ ocoordingtest x t 0

124 Clickonmi Gr aphi cs o

Then choose the axes 1 and 2 (default values)

Choose (tick) the contiguity lev number 2, that correspond to 6 nearest
neighbours. (level 1 corresponds to 4 nearest neighbours, and level 3 to 8
nearest neighbours).

Clickoni Di spl ayo

Change the colours to obtain a good contrast between species.

Click onii Co n v e x(veHical tdr)o

The three species are now better separated.

That means that the (fisymmetrisedo) gr
computing a Al ocal covariance matri xo
matri xo.

In this example, the principal plane of a ontiguity analysis is similar to the
principal plane of a Fisher Linear Discriminant Analysis.
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Contiguity Analysis provides a good separation between iris species.

We must keep in mind that the contiguity analysis did not use tha priori
knowledge atout the species. It is aminsupervisedmethod.

Go back to the AVI CO menu.

13. Clickagainoni Cont i gui t yo

We are now going to perform a AContig
with a classical Linear Discriminant Analysis.

(Linear DiscriminantAnalysis is a particular case of Contiguity Analysis. In such a
case, the graph involved in this Contiguity Analysis is made of k cliques (complete
graphs) corresponding to the k classes of the Discriminant Analysis).

131 Clickoni Par amet er s/ Edi t o
Choose theiteni Cr e at e 0
We are going to enter the parameters needed by a contiguity analysis:

1 In the first block entittedincoor d = 1 nput, ctoiocrkd i fin
(File: ngus_ind.txt: coordinates of individuals). The contiguity analysis
will use the coadinates of individuals as input data.

1 In the second block entitled np ar t = pastittiickn AR
part_cat.txt , categorical) (this partition will now be used to derive a
graph).

1 In the third block entitledi me t h = me tthiocdko A 30 (

Discriminant Analysis).
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In this case, the following parameters are meaningless. DtmVic asks you
to skip them.

The contiguity analysis will be performed using the graph associated with
the partition into species. (all pairs of individual belonging to thmes
species are joined by an edge; no edge between individuals belonging to
different species)

Then: Click oni V a | i dAsstimamary of the parameters appears.

13.2 In the upper bar of the window, Click dhE x e c u fTheo
computations are carried out.

The itemfi R e s uof thag dpper bar contains technical details about the
computations involved in Contiguity analysis. The matrix associated with
the graph with its three diagonal
elsewhere is visible in this listirgf results.

13.3Clickomm Cont i gui ty Vi ewo

In the menuil L o ad ¢ o o fof thenreew window, choose the file:
ngus_contig.txt.

Inthemenui Load or Cr e a,tcloose thepfiepart_catt.ixto n ;
(we will identify the fAspecies of
We a@nnot compute the Minimum Spanning Tree nor the Nearest
Neighbours fromthé@ n g u s _ c ocoordingtest x t 0

13.4Clickonin Gr aphi cs o

Then choose the axes 1 and 2 (default values)

Clickoni Di spl ayo

Change the colours of the display to obtain a gandrast between classes,
then lock the colours.

Click onfi Co n v e x(veHical barp

The three species of iris are well separated, too. But this is less of a surprise,
since the Linear (Fisher) Discriminant Analysis aims precisely at separating
the classes. We are here in a supervised case. The method usesattmiori
knowledge of the species of iris to exhibit the coordinates (discriminant
functions) that induce the best separation of the classes.

End of example C.2
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V.3 Description of grgphs through CA
Example C.3. EX_C03.Graphs

Example C.3 aims at describing four simple symmetrical planar graphs from their
associated matrices, mainly through correspondence analysis. Unlike the previous
example directories, the direcyoEX _C03.Graphs contains several slifectories

and examples.

Section 1 : Overview of the different directories and files
1.1 Search for the examples directorptmVic_Examples

1.2 In that directory, open the directory of Example C.3, named
EX_CO03.Graphs.

This directory comprises three sdbiectories.

The subdirectory namedi Ches s lbreedradees to the descri
shaped grapho (49 nodes corresponding
columns, the associated matrix beingSax 49 binary matrix).

The subdirectory namedi Cy cdiemi | arly relates to toh
shaped grapho (49 nodes) .

The subdirectory namedfi Ge o g r acpnaeyné the description of graphs
associated with geographical maps (graphs of comtigiuegions in Japan recorded
undertextual form gr aphs of contiguous fAdepart
bothtextualformand fAexternal for mo) .

1.3 Open the sukdirectory namedii Ches s hoar do
1.3.1 Open the sububdirectoryi Chessboard_.numerical 0
The file:i Ch e s sboar d_contains theadata sexréptesenting the
incidence matrix of the graph, with 49 rows and 49 columns. Like any
classical data set of DtmVic, each row begins with its identifier. The entry
cell m(i, j) of such a matriM has the value 1 if the nodes i and j are joined
by an edge, 0 otherwise. The identifiers of columns are to be found in the
associated dictionary fil&t Ches sboar d _.7x7 _dic.txto
That file will be analysed through Correspondence analysis (command file:
iChhssboar d_ CA) ad alsomthrough Brincipal Component
Analysis (command filefi Ches sboar d_ P ¢farthe sakesofra t x t
comparison. The comparison is not favourable to PCA in this particular
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case. [see, e.gExploring textual Datfl998), by L.Lebart, A. Salem, L.
Berry, Kluwer Academic Publisher].

Note that these command files can be generated from the button "Create" of
the main menu, as exemplified in Tutorials A1 and A2 relating to Principal
Components Analysis and Correspondence Analysis

1.3.2 In the sulsubdirectoryi Chessboar.d_textual o

The file: "Chessboar d_t e gonhtains | the7 same tbasico
information under a quite distinct form: the format relates to responses to
open ended questions. Each node of the graph is consakeeerespondent,
answering to the fictitiousopemn ded questi on: i Pl ea
your neighbours ?0. M|wesare dealidg heré with b i
a much smaller data matrix containing the address (column numbers) of the
ilo i atrixMhTéhe commandfildi Chessboard_ Text ual
leads to the same results as those from the correspondence analysis of the
previous paragraph, using however a quite distinct sequence of DtmVic
steps. It is a fnpedagoginumerical anda mp |
textual steps of DtmVic. In this type of data, the numbers are not considered
as numbers in the mathematical meaning of the term, but as mere sequences
of characters. [See below the example of the maps of Japan and France ].

1.3.3Thefilei Chessboar d_ Estpesenmt in both7preteding o
directories numerical and textual. It is another possible coding of the
Chessboard graph, similar to the previous textual file. But in this case, the
number are effectively read as integers, notsasple sequences of
characters. The first line of the data set contains the number of nodes (49),
then the length of the identifiers (4) and the maximum degree of the graph
(upper bound of the numbers of edges adjacent to a single node) (10). Note
that e&h row terminates with the dummy value O.

Such specific format, the most compact one, can lead directly to a
description of the graph inthesube nu fiCont i gui tyo of
command file.

1.4 Open the sukdirectory namediin Cy c.l e 0

This subdirectory is the counterparts of the previous one relating to the chessboard
graph. Only the shape of the graph is different. The textual coding and the PCA
command file are omitted in this case.

1.5 Open the sukdirectory namedii Ge ogr aphy o

The two subsub-directories files are the counterparts of those relating to the
chessboard textual example. The directofies a p a n andéitr @ance _t e »
exemplify the dAtextual codingo in the
regions of Japan and the departmerfitSrance.
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In the case of Japan, for example, the two first lines of the file Japan_map_text.txt
set indicate that the provinces Akita andlwate are contiguous to the province of
Aomori etc. Thefilei J apan _t e xt istheacorr@sponding commafikb.

It is identical to the fileh Ches sboar d_ Te x,texcept forfhe namen. t x
of the input data set.

Section 2: Running the examp
Click on the buttorii O p e(padelDTM: Basic Stepsf the main menu)

2.1 Reach agairt he -fubdiibr ecfi€@hyesboard. numeri ca
We are in the framework of either a classical correspondence analysis or a
Principal Components Analysis.

a)Datafleen Chessboard_7x7 dat.txto

b) Dictionary file: A Chessboard_7x7 _ dic.txto.

c¢) Commandfile:Ai Chessboar d_ [Cérespandeacen Analysis]o

or,lateronfiCh e s sboar d_ HRIikcipdh @omponents Analysis]

Note again that ot her Acommand fileso
easily generated by clicking on the buttorii Cr e @ftthe main menu (Basic
Steps) . AChowsing dnmomg sdime basicanalysis appear s. Cli

either on the button: SCA i Simple correspondence analysis or on the

button: PCA 1 Principal components analysis- both of them located in the
paragraph A Numerical data 0 , and follow the instr
Tutorial A.

We will start with correspondence analysis.

2.2 Openthe commandfilei Chessboard_CA. Param. txto
After identifying the two data files, four "steps" are performed:
ARDAT (Archiving data),SELEC (selecting active and supplementary elements),
AFCOR(Correspondence analysis). (See, e.g., : Example A.2)

23 Returntothe mainmenu@r et ur n t)o executeo

2.4 Clickonthe button:i Ex ecut e 0

This step will run the basic computatioteps present in the command file:
archiving data and dictionary, selection of active elements, correspondence
analysis of the selected table.

2.5Clickthe button:i Basi ¢ numeri cal resultso
The button opens a created (and saved) html file nameédmp | ldwhich
contains the main results of the previous basic computation steps. After perusing
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these numerical results, return to the main menu. Note that this file is also saved
under another name (see previous examples).

2.6 At this stage, we click on onef the lower buttons of the basic steps panel
(Steps: fAVICo0)

2.7 Click directly on the button: i Vi s u a | i(we askipi here the buttons
AxeView , PlaneView, etc.)
We are going to visualise the graph.

2.7.1 A new window namedi D T Misualization: Loading files,
Sel ectiappeara x e s 0

272ClickomLoad coordinatebo

2.7.3 In the corresponding sulenu, choose the filefingus _i nd. t
(i ndi vi The arincgpal ccoordinates of the individuals (rows) are
selected. [Since the data matrix is synmgat, it is equivalent to choose
Angus _ var]l._act.txto

274 Clickthenoii Load or create a Partition
2.7.5 In the corresponding saenu, choosé No Par i ti ono.

2.7.6 Click onfi M S T(Minimum Spanning Tree). Choose then the number

of axes that willserve to compute the Minimum Spanning Tree: 8 (for
example).

2.7.7 Click oni N . Nseabch for nearest neighboiirmited to 20 NN).
2.7.8Clickomi Gr aphi cso

2.7.9 Choose the axes 1 and 2 (default) in the winlldve | ect i on of
andclickom Di s p.l ay o

2.7.10 A new window entitled Vi sual i s at iisalisplayer ap hi c

2.7.11 Aboutthe windowi Vi sual i sation, Graphics?o
In the window entitledi Vi sual i s at iaenisplayed thepnbdess s 0
in the plane spanned by the selected axean8lam colour is attributed to

the display. The buttofi Ch a n g e allows you to dry a new set of
colour.
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On the vertical tool bar, you can press each button to activateeit (
colour), and press it again to cancel the activation (initial colour)
i The buttoi D e n s, fot sgke of clarity, replace the identifiers of
nodes by a single character.
i The buttori C . H (Corvex hull) is irrelevant here.
i The buttonii M'S T(Minimum Spanning Tree) draws a possible
minimum spanning tree.
i The buttomi E | | iismat relévant here.
i The buttonfi N. NNearest neighbours) joins each point to its
nearest neighbours. Pressing afterwards the béttin N . allowsd
you to increment the number of neighbours up to the 20 nearest
neighbours.
i The buttonfi K t Catlows you to load the graph in "External
format".
i The buttoni Gr a jfohlypywhen an extern graph has been loaded)
allows you to draw the edges of the graph (Interesting to watch the
distortions of the graphaccording to the selected pairs of axes.

B8 [Horiz. = axis 1, Yertic. = axis 2] Visualization - Graphics _18] x|
SAVE  (A)Axis  ZOOM  COLOLR  FONT Density HELP Return

CHul

Elips

KM

MST

The 7 x 7 chessboard is well described by CA.
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Important; in this particular application, the Minimum Spanning Tree and
also the nearest neighbours are computed from the coordinates of the nodes
in a space spanned by the first compuse

2.8 Go back to the main menu.

2.9 Redo all the operations 2.2 to 2.7, opening now, during step 2.2, the
command file:i Chessboar d_ P Principal Coamponeants Analysis).
It will be seen through this example that PCA is less faithful ©Arvis-a-vis the
description of the graph structure.

The 7 x 7 chessboard isot sowell described byPCA.

Section 3 : Running the exam

Click on the buttoni Open an exi st i(pagpelBasicStepphtlie f i |
main menu)

3.1 Open-subthier ci®@hgeésboard_textual o0:
We are in the framework of a textual analysis similar to the one of examples which
aimed at describing the responses to an open ended question in a sample survey
(examples A.5, A.6B.1 to B.3).
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