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Abstract 

ADONIS is a portable data analysis 
package using the interactive facilities of 
APL. The system consists of modules which 
can be easily connected to investigate 
fastly and progressively the data set. The 
modules are multivariate analysis oriented 
and emphasize french practices. The dynamic 
organization of the system makes it easy to 
introduce new options. The package is 
described, a complete documentation is 
available. 

A qeneral overview 

ADONIS is an APL statistical package 
devoted to multivariate analysis ; it is 
written in VSAPL (under the VSPC, IBM 
system). It gives a better version of some 
functions already published in 1976 and 
1978 (13,4) and completes them. It has 
been presented for the first time in 
Compstat 80 (6). There are several APL 
statistical packages with multivariate 
analysis ; to our knowledge, Smillie's 
statpaek (15), the IBM advanced statistical 
library (10), Anscombe's programs (I) and 
Lebart's ones (12). Among them, only the 
IBM-library uses the conversational 
facility of APL. In ADONIS we take full 
advantage of the conversational mode : in 
a session, the man-machine dialogue has 
been particularly studied and is expressed 
in natural french language. The computer 
"talks" much more than the user who has to 
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select among options by replying "oui", 
"non" and sometimes by giving numbers and 
"S.O.S." when it is "foggy" ; to break out 
properly, many exists are avalaible. 

The modular structure of ADONIS allows 
extensions and modifications without 
difficulties. 

The data set which is analysed by a 
function of ADONIS can be extracted from 
a data base. But ADONIS has no fuction for 
creating, editing, listing, updating a data 
file. To do so, one has to know a "bit" of 
APL. ADONIS does not use a file-system and 
it is therefore less machine dependent ; it 
is really efficient for data sets which 
are not too big : for example, in a 256 k 
bytes workspace, it is possible to analyse 
by the principal components technique a 
300 cases x 20 variables data matrix. 

Using ADONIS is easy and makes 
informatics quite invisible ; we think that 
the package can be actived after an 
extremely short training. 

ADONIS : reflection of statistical 
Dra c tices. 

Many multivariate techniques and 
computer programs have been developed by 
french statisticians during these these 
last twenty years (2,3,7,11,12,14) ; the 
basic methods are well known : principal 
components, canonical, discriminant, 
correspondence and regression analysis in 
the multivariate analysis domain and 
cluster analysis, either hierarchical or 
not. Nevertheless, the french practices 
are more original and this is widely taken 
into account in the package. With 
qualitative data, we prefer, in the 
exploratory phase, to describe the data set 
with a multivariate technique rather than 
to test log-linear models. For these data, 
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correspondence analysis -"a neglected 
multivariate method"- (Hill (9)) is quite 
useful and broadly used in France through 
J.P. BENZECRI's impulse (2). This technique 
gives instructive graphs and results for 
two-way contingency tables and its 
multi-way generalization allows to study 
0-I data and tables generated by cross- 
tabulation of more than two variables (8). 

Also, we specially care about the 
observations (or cases) in the whole 
descriptive process : in plots, each case 
appears with its own name, an alphanumeric 
symbol ; coefficients are associated with 
the plots, such as cosines, inertia index, 
distances to the factorial planes,... 

Moreover, every time we can, we use the 
"extra-points" technique. We obtain then, 
better interpretation firstly by 
correlating the factors with other 
variables, secondly by projecting onto the 
factorial planes either new observations, 
continuous variables and nominal or ordinal 
variables, the categories of which appear 
on the plots as group means. 

ADONIS : structure 

For each multivariate analysis, five 
modules (or groups of functions) are 
available : 

I - Input of the active data set 

2 - Unidimensional description of this 
data set : 

summary statistics, histograms, and 
transformations on the variables 
when they are needed. 

3 - Multivariate analysis : 
eigenvectors are found either by 
Jacobi's method or by the deflation 
one ; plots of observations and 
variables are superimposed : 
observations and variables appear 
with their names ; a "zoom" 
facility is offered by deleting 
points on these plots : numerical 
outputs concern both the 
observations and the variables : 
all of these outputs are optional ; 
factor's scores and principal 
components are stored for any 
further handling, the extra-points 
technique for example. 

4 - Input of the supplementary data set 
(also noted the passive data) 

5 - Supp~mentary data analysis : 
extra-points (cases and/or 
variables) can be projected onto 
the factor's spaces. 

Usually, these modules are linked but each 
one is self contained. 

Figure I is a flow chart of five 
modules used to realize completely a 
discriminant analysis. 

I Entree des donnees actives I 
ENTREETABDISCRI 

" '/- 2 
I Analyse Discriminante 
I ~ but d~cisionnel 

Etudes unidimensionnelles I 
DISCRIUNIDES 

Entree des aonn{es 
suppl ~men ta ires 
ENTREEDISCRISUP 

"'r I 

Analyse des donn~es 
suppl~mentairEs 

DISCRISUP 

I 

I 

Anal}se fac~or ie l le  
discriminante 

A.F.D. 

Figure 1 
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Content and description of ADONIS 

Actually, four basic multidimensional 
techniques are available in ADONIS : 
principal components, correspondence, 
discriminant analysis and the linear 
model. Canonical analysis, forward and 
stepwise regression,MDSCAL (~ruskal's 
method), multiple correspondence 
analysis and hierarchical 
clustering are note yet included. For each 
one, a workspace contains the five modules. 
These workspaces are titled ADONIS1 through 
ADONIS8. They are widely documented in the 
"user's manuals" (5). 

In the user's manual concerned by a 
technique one finds : 

- a theoretical presentation of the 
technique with the usual formulas, 

- a short description of its modules 
and their tree-structure, 

- a detailed description of each 
module, 

- an example with its complete output. 

There is also a workspace titled ADONIS0 
which is devoted to the internal 
documentation of ADONIS and which contains 
some elementary functions or groups : 

- the LISTROG-function gives 
interactively a list of the available 
functions by type (plot, probability, 
linear algebra...), where they are 
and what they do. If the function FONC 
for example call some others, then 
a group is created and named FONCGRP ; 
in the output of LISTPROG a such 
function FONC is located by the 
symbol ~ and a conversational function 
is pointed out by a C symbol. A 
partial output is given in figure 2 
in Appendix. 

- a global description of the package 
is also given by the LIST function. 
An output is given in figure 3 in 
Appendix. 

ExamDles 

The first example, figure 4 in 
Appendix, gives the "man-machine" dialogue 
for the data set input ; the second 
example, figure 5 in Appendix is 
concerned by a small part of the uni- 
dimensional description module, that is 
the histograms' phase. 

Biblioqraphy 

(1) Ansccmbe F.J. (1973), ASP : A statistical 
package in APL, Technical report n ° 29, 
Yale University, New Haven, Conn. 06520. 

(2) Benzecri J.P. (1973), L'Analyse des Donn~es, 
Tomes 1 et 2, Dunod, Paris. 

(3) Bertier P., Bouroche J.M. (1975), Analyse 
des Donn@es Multidimensionnelles, PUF, Paris. 

(4) Bonnefous S., Cloutier E., Roy E., (1978), 
Analyse Multidimensionnelle des Proximit~s : 
techniques, programmes APL, Ex6~nples, Rapport 
CEA R-4910, C.E.N. Saclay, B.P. n ° 2, 91190, 
Gif-sur-Yvette. 

(5) Bonnefous S., Confais J., ADONIS : Ed. 19 81 
Biblioth~que APL d'Analyse de Donn~es 
Multidimensionnelles (Tome 0 : Introduction, 
Tome 1 : Analyse en composantes principales, 
Tome 2: Analyse factorielle discriminante, 
Tome 3: Analyse factorielle des 
correspondances, Tome 4: Meddle lin~aire). 

(6) Bonnefous S., Brenot J., Confais J., 
Pages J.P., ADONIS : an APL interactive 
package for data analysis. Conpstat 80, 
proceedings in computational statistics, 
physica-ver lag-wien. 

(7) Cailliez F., PagEs J.P., (1976), Introduction 
l'Analyse des Donn6es, S.M.A.S.H., Paris. 

(8) Cazes P., Baumerder A., et al. (1977) , 
Codage et analyse des tableaux logiques ; 
Introduction ~ la pratique des variables 
qualitatives, Cahier du B.U.R.O. n ° 27, 
Universit~ Pierre et Marie Curie, Paris. 

(9) Hill M.O. (1974), Correspondence Analysis : a 
neglected multivariate method, Applied 
Statistics, vol. 23, p. 340-354. 

(1o) I.B.M. (1978), /~L Advanced Statistical 
Library, Program Description/Operations 
Manual - SH20 - 1948-0. 

(11) Lebart L., Morineau A., Tabard N., (1977) , 
Techniques de la Description Statistique : 
m~thodes et logiciels pour l'analyse des 
grands tableaux, Dunod, Paris. 

(12) Lebart L., Morineau A., Fenelon J.P., 
Traitement des Donn6es Statistiques ; 
m~thodes et programmes, Dunod, Paris. 

(1979) , 

(13) Mailles J.P., Mailles D., Bonnefous S., 
(1976), Analyse de Donn~es et APL : 
techniques, biblioth~que, exe~oles, Rapport 
CEA R-4753, C.E.N. Saclay, B.P. n ° 2, 91190, 
Gif-sur-Yvette. 

(14) Saporta G., (1978), Theories et M~thodes de 
la Statistique, Technip, Paris. 

(15) Smillie K.W., (1969), Statpack 2 : an APL 
Statistical Package, University of Alberta, 
Edmonton. 

8O 



Appendix 
LISTPROG 

PROCHAMMES DISPONIBLES SOBS ADONIS 

.,.°.,*RISE EN PAGE = 

N, DE NUBRIQUE OU '?' : ? 

POUR OBTENIN LA LISTE DES EONCTIONS RELATIVES AUX RUBRIQUES : 
UTILITAIRES TAPEZ I 
EDITION TAPEZ 2 
ALOEBRE LINEAIRE TAPEZ 3 
STATISTIQUES DESCRIPTIVE TAPEZ 
STATISTLQUE MATHEMATIOUE TAPEZ 5 
PNOBABILITES TAPEZ 6 
ANALYSE DE DONNERS TAPEZ 7 
TRACES GRAPRIQUES TAPFZ 8 

POUR ARRETER TAPEZ 

DANE CES LISTES ONE FONCTION : 
- CONVERSATIONNELLE EST REPERC PAR LE SYMBOLE C 
- POUR LAQUELLE UN GROUPE EXISTE EST REPEBEE PAR LE SYMBOLE A 

fSI £A FONCTION EST NOR .LE CROUPE EST NOMGRP ) 

• .*,.*.RISE ER PAGE : 

N. DE RUBRIQUE OU '?' : 3 

FONCTIONS D'ALGEBRE LINEAIRE I 17 JUILLET 1981 ) 
................................................ 

SYNTAXE 

~M PUISSANCE N 
C*THIDIAGI X 
C~HSHLDR X 
B*DETR A 
Y~JCOBI X 
Z~CV DIAG S 
T~TRIAHG A 

OBJET 

PUISSANCE N D'UNE MATRICE 
TRIDIAGONALISATION D'URE MATRICE SYMETRIQUE 
TRIANCULARISATION PAR LA METHODE DE HOUSHOLDER 
DETERMINANT D'UNE MATRICE A 
DIACONALISATION PAR LA METHODE DE JACOBI 
RECHERCHE DE CV VECTEURS ET VALEURS PROPRES 
TRIANCULARISATION PAR LA METRODE DE DOOLITTLE 

• "**''*RISE EN PAGE = 
N, DE RUBRIQUE OU '?' : 1 

LIEU 

ADONISO 
ADONISO 
ADONISO 
ADONISO 
ADONISI 
ADONIS3 
ADONIS2 

N°FICHE 

AL01 
AL02 
AL03 
ALO~ 
ALOS 
AL05 
AL07 

FORCTIORS UTILITAIRES ~ 17 JUILLET 1981 ) 
......................................... 

SYNTAXE 

R~H ENTREEI1 NC 

AmP DP X 
A~P DPOI X 
T~L TMANSRANG IXI 

TeL TRANSLOG 'X' 

TeL TRANSRANCNORM 'X I 

?~CENTRER X 
Y~CENRED X 
V~HORNE N 
C~CENTREC N 
R~C RECOD X 
DESS~CADG DES 

OBJET 

ENTREE DE N IDENTIFICATEURS ALPHANUMERIQUES 
CADRES A DROITE SUR C CARACTERES 
PRE MULTIPLICATION DE X PAR LA MATRICE DP 
POST MULTIPLICATION DE X PAR LA MATRICE DP 
TRANSFORMATION DE CERTAINES COLONNES DE X 
PAR LEE RANGE 
TRANSFORMATION DE CERTAINES COLONNES DE X 
PAR LEE LOG 
TRANSFORMATION DE CERTAINES COLONNES DE X 
PAR URE TRANSFORMATION ROBUSTE 
TABLEAU CENTRE DEDUIT DE X 
TABLEAU CENTRE REDUIT DEDUIT DE X 
DETERMINATION DE BORNES OARS UN DECOUPAGE 
DFTERMINATION DE CENTRE DE CLASSE 
CODACE D'UNE VARIABLE OUANTITATIVE 
CADRAOE A GAUCHE D'UN TABLEAU ALPRANUMERIQUE 

LIEU 

ADONIS3 

ADONIS2 
ADONIS2 
ADONIS3 

ADONIS3 

ADONIS3 

ADONISO 
ADORISO 
ADONISO 
ADORISO 
ADONISO 
ADONISO 

NopICHE 

UTILOI 

UTIL02 
UTIL03 
UTILO~ 

UTIL05 

UTIL06 

UTIL07 
UTILO8 
UTIL09 
UTILIO 
U T I L l l  
U T I L 1 2  

C A 

Figure 2 (partial output) 
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L I S T  
• ,,,,*'MISE EN PAGE : 

• B I B L I O T H E O U E  D ' A N A L Y S E  DE DONNEES : ADONIS * 

17 JUILLET 1981 

CROUPE PROGRAMHE TAILLE LIEU 

A.C.P. 

*ENTREE DES DONNEES ACTIVES 
*DESCRIPTION UNIDIMENDIOHrlELLE 
*ANALYSE EN COMPOSANTES PRINCIPALES 
~ENTRFE DES DONNEES SUPPLEMENTAIRES 
*ANALYSE DES DONNEES SOPPLEMENTAIEES 

A.P.D. 

~ENTREE DES DONNEES ACTIVES 
*DESCRIPTION UNIDIMENSIONNELLE 
*ANALYSE FACTORIELLE DISCRIMINANTE 
~ENTREE DES DONNEES SUPPLEMENTAINES 
*ANALYSE DES POINTS SUPPLEMENTAIRES 

A.P.C. 

~ENTREE DES DORNEES ACTIVES 
~ETUDE PEELIMINAIRE 
~ANALYSE FACTORIELLE DES CORRESPONDANCPS 
*ENTREE DES DONREES SUPPLEMENTAINES 
*ANALYSE DES DONNEES SUPPLEMENTATRES 

MCDELE LINEAIRE 

*DESCRIPTION BIDIMENSIONNELLE 
~ETUDE D'UN MODELE LINEAIRE 
-EXPLORATION RAPIDE DE REGRESSIONS 

ENTREETABACPCRP 
UNIDESACPGRP 
ACPGRP 
ENTEEEACPSUPORP 
SUPACPGRP 

ENTREETABACP 6K ADONISI 
UNIDESACP 17K ADONISI 
ACP 22K ADONIS! 
ENTREEACPSUP IOK ADONISI 
SUPACP 20K ADONISI 

ENTREETABDISCRICRP ENTEEETABDISCRI 8K ADONIS2 
DISCRIUNIDESCRP DISCRIUNIDES 20K ADONIS2 
APDCRP AFD 32K ADONIS2 
ENTREEDISCRISUPGNP ENTEEEDISCRISUP 10K ADONIS8 
DISCRISUPGRP DISCRISUP 21K ADONIS8 

ENTREETABAFCCRP 
PREPANAFCCRP 
AFCCRP 
ENTREEAFCSUPCRP 
AFCSUPGBP 

ENTREETABAPC 7K ADONIS3 
PREPARAPC 10K ADONIS3 
AFC 22K ADONIS3 
ENTREEAFCSUP 8K ADONIS3 
AFCSUP 8K ADONIS3 

BIDESGRP BIDES IIK ADONIS6 
REGRECRP BEURE 22K ADONIS6 
REGPASAPASORP REGPASAPAS 20K ADONIS6 

Fi@ure 3 

ENTREETARACP 

ACT : E F T R ~  DU TABLEAU DES DORNE~S ACTIVES ET DES TAB[2AUX D' IDEFIIFICATEURS 
===================~ ======================================================== 

~?2REZ LE NOM DE VOTRE TABLEAU DES CONNEES QUAttTITATIV~S 
m._! 

TA__~ EST U~ TABLEAU A 91 LI6~ES ET 12 COLOtt?iES 

EATREZ LE NOM DU TABLEAU DES IDENTIPICATEURS DES LIGNES DE TAB 

ID_~ 

ERT~iZ [2 NON DU TABIZAU DES IDE~TIFICATEURS DES COLONNES DE TA~ 
IDV 

DESIREZ-VOL'S L'IMZPRES$IOR DU TABf2AU TAB ? 
OUI 

2'1 ~ 2'3 T5 T6 T7 T8 T9 2'15 212 T~.3 TJ.q 

1 9 3 S 7 8 2 5 5 7 ~, 3 3 
2 7 ~ 5 8 5 2 77 2 5 ~. 1 6 
3 6 8 6 10 10 ~, 6 3 2 6 ? 9 

5, 7 3 6 ? 6 6 1 5 10 5 7 
5 5 S 9 6 77 2 6 ~ 5 9 1 2 
6 6 3 6 10 10 ~. 6 6 2 6 ~ 1 
7 5 8 5 10 9 ~ 9 u, 1 8 7 5 
8 S 1 $ 5 7 S ? 2 7 6 8 ~. 
9 6 2 ~ & S 1 S ~ 10 9 S 2 

10  • T 3 $ S q 6 $ S 9 8 1 
[ I 

i 
I ' ! 
i i 
! o 
I 

MODIFICATIOH DU TABLEAU TAN 

VOUL~Z-VOUS MODIPZE:R CERI'AiTIES VAf2UR2 DU TAB..~AU DES DONNA'S ? 
NON 

Figure 4 
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VARIABLE TI2 
~:A XI?!Ut4 10.000 
~fINIt4UM .0 O0 
ETENDUE I 0. 000 
NO,VBRE DE CLASSES PEOPOSE ENTRE LES BORNES 16 
PAS .625 

DESIREZ-VOUS CHANGER LES BORNES DE L'RISTOGRAMME ? 
NON 

NOMBRE D'OBSERVATIONS ENTRE LES HORNES 91 

DESIREZ-VOUS CHANGER LE NOMBRE DE CLASSES ? 
SI NON TAPEZ 0 SI OUI TAPEZ LE NOMBRE DE CLASSES 

O: 
11 

MAX i0.00 
MIN .00 
PAS .91 
NO~/BRE DE CLASSES Ii 

24 
23 

22 
21 
20 

19 
18 
17 

16 
15 
14 

13 
12 
Ii 
I0 
9 
8 
7 
6 
5 
4 

3 
2 
1 80 

87 

82 
77 
75 
72 

71 
69 
68 

91 66 
9O 65 
78 62 
67 48 
61 45 
56 37 
53 30 85 79 

57 52 28 76 74 
55 50 24 U4 73 

88 54 46 19 83 34 70 
81 ~3 42 17 64 33 51 
63 40 32 12 36 25 22 
60 38 31 ii 35 16 18 

89 59 23 27 8 29 15 10 ~7 
86 58 2 21 6 26 14 9 39 
84 41 49 1 13 3 20 7 5 4 

CLASSE f 1 2 3 4 5 6 7 8 9 i0 11 
FREQ. I 1 3 1 7 9 16 24 7 I0 I0 3 
CU~L f 1 4 5 12 21 37 61 68 78 88 91 

Fi@ure 5 
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