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1 Structuring factorsTbe basic sets for MCA (active individuals and variables) may bebuilt from structuring factors.Example : EPGY (Educational Program for Gifted Youth)Two factors:1. Topics: Integers, Fractions, Geometry, Logic, Measurement2. Type of variables: error rates, latencies, number of exercisesHence 5� 3 = 15 active Variables.Structuring factors on active individuals: Number of hours oncomputer, gender, age.
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2 Conventional techniques for handlingstructured dataAnalysis of variance: ANOVA, MANOVARegressionStructured Data Analysis integrates ANOVA and Regression intoGDA.
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3 From experimental to observationaldata� Experimental data: factors or independent variables vs dependentvariables.E�ects on factors on dependent variables� Observational data: example of educational studyStructuring factors (I): age, gender, . . . : predictorspositions of individuals in space: \dependent" or to be predictedStructuring factor (II): �nal examposition in space: predictorssuccess to exam to be predicted
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Supplementary variables vs structuring factorsRecall property:one-one correspondence between modalities (in the cloud ofmodalities) and mean{point modalities (in cloud of individuals).Example: age classesLimitation of supplementary modalities: amounts to con�ning tomean{point modalitiesThe case of Bourdieu's La Distinction.
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4 Breakdown of varianceStructuring factors induce a \factorial design", hence| main e�ects,| between and within e�ects,| interaction e�ectsWarning : non-orthogonality of structuring factors

Breakdown of variance for a partition of individualsBetween{cloud, between{variance, within{variancedouble breakdown of variance according to partition and axes
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Culture Example: Age and principal axesAbs. VariancesAge freq. Axis 1 Axis 2 Axis 318-25 449 .1931 .1884 .193826-35 574 .2102 .2400 .215736-45 520 .2057 .2331 .210146-55 394 .2730 .2013 .218356-65 317 .2626 .1910 .2074> 65 466 .2789 .2145 .1793within .2335 .2146 .2042between .0591 .0270 .0207total (�) .2925 .2415 .2248Regression of axis 1 to 3 on AgeRegression of axis 1 to 3 on Gender
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5 Concentration ellipsesCulture example: Age (see III).Concentration vs con�dence (see VI).REFERENCES| Le Roux B., & Rouanet H. (2004). Geometric Data Analysis; FromCorrespondence Analysis to Structured Analysis. Dordrecht: Kluwer(chapter 6, p.251-258)| Le Roux B. & Rouanet H. (2003). Geometric Analysis of IndividualDi�erences in Mathematical Performance for epgy Students in the ThirdGrade. www-epgy.stanford.edu/research/.


