Contents

Foreword by Patrick Suppes
Preface

Overview of Geometric Data Analysis

1.1 caAofaHistorical DataSet . .....................
1.2 The Three Key Ideasof GbA . . . . .. .. ... ... .......
1.3. “Three Paraaiemis of GEE . « < « oo 0 00000 50 558 & 5 5ls ufi it & o
TdeC s ionRs] Blateting UL G0 D Da | A DN EOR AN
13 Methodologioal Strong Poltg . L i s ey Moels siste s b
1.6 From Descriptive to Inductive Analysis. . . . . . ... ... ....
1.7 Organizationofthe Book . . ... ... ...............

Correspondence Analysis (CA)

2.1 Measure va Yariable Diality . . i . v o ¢ o 5 hires s bosainaintd -

2.2 Measure over a Cartesian Product . . . .. .. ...........

2.3 Correspondence AnalyBIS . . .. v v v ve v v oie o ammn vm s vy

2.4 Extensions and Concluding Comments . . . . . ... ........
FEXOYOIBOR ¢ o % e it 15 o b8 e o s g 53 e AR ol S ¥

Euclidean Cloud

B0 PREICBIAISIIE & s v s s o5 455 68 wb s e & iliate A dual & 5
3.2 Projected Cllonds . . . . . 070 o o S e i iele s g e o
S PHREIDRN DI TIoNe - ' 0 G ST Y VS i
34 Principal Hyperallipaotds . 0, 1o o W 0la i st ) m an Ly
3.5  Between: amd Within Clouds: . & emn s sl i srane s
36 Euclidesn ClassibBestion. . . s wos bivre bassaiiicieal b il
3.7 Mattix FOTMUIAE. o ot snon e, o ivha mm name B0 oot selmtn i oJ

Principal Component Analysis (PCA)

a1 Bliwelghted PO - . . o e u i e e e I a3
B T e R N o L - T
43 Standard PCA . . . . . i . v in s a . S r s B B s me a
44 Getertal POK . v « v v« v« v v v vmowwomw v s v v e e it sl
45 PeAofaTable of MeaSures . « . o s 5 4 « ¢ s s 5 6 o o 0 5 8 & 8 & s
46 Methodolopy of POA « & « s s v a5 wm s 6 85 506850

Multiple Correspondence Analysis (MCA)

Bl =« BERNTIBEEINIER - - o0 on b o o b ko8 42 3 58 45 43 5 43, e 0 st RN, ENFRANY
D2 Spedifie MER . i . ¢ . 5 o o W s d 4w d b2+ nooebmma=sinsa
5.3 Methodology of MCA . . . . . . . . . . L Lo

Vil

=



vi Contents

54 " The Cdlbnre Example- . o v & @ o' s o vl b ws o % 9@ s s
o R e S S e R a b

6 Structured Data Analysis
B Structioring Factors . - « . « s <% s u sl s s e o ses s gmses
6.2 Analysisof Comparisons . . . . . . . ... ... ...
6.3 Additive and Interaction Clouds . . .. .. ... ... ... ....
6.4 Related ToODIEE - & « - & 505 5i o rimr uned B8 sy B8 o, S gpn i 5 & 2 o 2

7 Stability of a Euclidean Cloud
7.1 Stability and Grouping . . . . . . .. ... oo
7.2 Influenceofa GroupofPoints . . . . . . . ¢ ¢ ¢ v v 0o v o o000t
7.3 Changeof Metele . '. . o v oo s o s g s nmm s o, 0@ 8«8 8 554
7.4 Inflaenceof & Variable . i . o v« u o0 s s oim a5 o 8.8 5« 8 5 o3
7.5 BasicTheorema . . . .0 25 « » & 0 2 Se e v o e v

8 Inductive Data Analysis
8.1 Inference in Multivariate Statistics . . . . ... . ... ... ....
8.2 Univaritte EHOCEE . & & v v = - s «'s o s o « o % s x & s o 'e o n owa
8.3 CombinatorialInference . . . ... ... . vttt on.
8.4 BayesianData Analysis . ... ... ... ...,
8.5 - Todunve G o 15 S |1 s vy, B e T e h o M fE W
8.6 Guidelines for Inductive Analysis . . . . . .. .. ... .. .....

9 Research Case Studies
9.1 Parkingon Bhady . % - nG b sfalas s o s s 0 8 &3 s s s s m .
9.2 French Political SpaCE . v . « % « « s « am s s 8 2 s s ameasas
03 BEOYBIAY - o e e e s w et e e et e e e
G4 About Soltware . .. v v iie s 8 6 sw e s s e . e

10 Mathematical Bases
101 Kiatabe OIpermtions .. - o 1o ' v 5w e e s o SRUBDIG L armnlid L
10.2 Finite-dimensional Vector Space . . ... .. .. ... ... ....
10.3 ' Enclidest Vechor Space . v v a0 O e Y
10.4 Multidimensional Geometry . . . . . . . . . . .. .. ...
A B L aeOeIR - * 5 s o b e e e e e a e b DRL MRS

Bibliography

Index

oL i o e Y SR RN
Sytbol JOERK .. w5 snn e 4S50S TR S SEITMNE GRS GO B W
Subject IBAEE ot & o e i ol P s s Ui & S Saok Fantanl® el

251
252
256
261
265

269
270
277
281
283
291

297
298
301
310
316
322
331

333
336
365
394
417

419
420
422
428
435
442

451



