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OutlineOutlineOutlineOutline

� What is CHIC Analysis?
� Motivation & Goals
� Data Entry & Data Management
� Interpretation Options
� The SVD Implementation of MCA� The SVD Implementation of MCA
� Hierarchical Cluster Analysis as a complementary method

� Work in Progress
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Development ToolsDevelopment ToolsDevelopment ToolsDevelopment Tools

WhatWhat isis CHICCHIC Analysis?Analysis?
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Corners of Statistical Software for CARME (1)Corners of Statistical Software for CARME (1)Corners of Statistical Software for CARME (1)Corners of Statistical Software for CARME (1)

WhatWhat isis CHICCHIC Analysis?Analysis?
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Corners of Statistical Software for CARME (2)Corners of Statistical Software for CARME (2)Corners of Statistical Software for CARME (2)Corners of Statistical Software for CARME (2)

WhatWhat isis CHICCHIC Analysis?Analysis?
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Motivation & GoalsMotivation & GoalsMotivation & GoalsMotivation & Goals

� Educational purposes

� A CA software towards interpretation:

� Options for both empirical interpretation and statistical inference
� A synthesis of contributions (French School & the GIFI System)

MotivationMotivation && GoalsGoals

� A synthesis of contributions (French School & the GIFI System)
� Direct construction and analysis of Burt subtables
� Options for Symmetric Plots and Biplots
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Data Entry & Data Management (1)Data Entry & Data Management (1)Data Entry & Data Management (1)Data Entry & Data Management (1)

� The Data Spreadsheet

(a) Raw data table (b) Contingency table

DataData EntryEntry && DataData ManagementManagement
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Data Entry & Data Management (2)Data Entry & Data Management (2)Data Entry & Data Management (2)Data Entry & Data Management (2)

� Burt Subtable construction

DataData EntryEntry && DataData ManagementManagement
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Simple Correspondence Analysis Options (1)Simple Correspondence Analysis Options (1)Simple Correspondence Analysis Options (1)Simple Correspondence Analysis Options (1)

� Significance criteria of individual points

Active points

�Mass, Inertia, COR,CTR, QLT, SQCOR, Best

InterpretationInterpretation OptionsOptions

Supplementary points
� Inertia, COR, QLT
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Simple Correspondence Analysis Options (2)Simple Correspondence Analysis Options (2)Simple Correspondence Analysis Options (2)Simple Correspondence Analysis Options (2)

� Selection of significant axes
� Scree Plot
� Statistical significance tests by

�Nishisato
� van de Geer

InterpretationInterpretation OptionsOptions

�Greenacre 

� Additional Options
� Expected frequencies
� Residuals, Standardized residuals, Adjusted standardized residuals
� Chi-square contributions
� Reconstruction matrix (chi-square goodness of fit)
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Multiple Correspondence Analysis Options (1)Multiple Correspondence Analysis Options (1)Multiple Correspondence Analysis Options (1)Multiple Correspondence Analysis Options (1)

� Significance criteria of individual points

Active

�Mass, Inertia, COR, SQCOR, CTR, SumCTR, QLT, 
Best, Discrimination Measures (absolute, relative)

InterpretationInterpretation OptionsOptions

Best, Discrimination Measures (absolute, relative)

Supplementary
� Inertia, COR, QLT, Test values
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Multiple Correspondence Analysis Options (2)Multiple Correspondence Analysis Options (2)Multiple Correspondence Analysis Options (2)Multiple Correspondence Analysis Options (2)

� Selection of significant axes
� Scree Plot
� Principal inertias >
� Cronbach’s alpha
� Statistical significance test by

p1

InterpretationInterpretation OptionsOptions

�Nishisato

� Inertia Adjustment
� Greenacre
� “Interesting” Inertia
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Symmetric Plots & Biplots (1)Symmetric Plots & Biplots (1)Symmetric Plots & Biplots (1)Symmetric Plots & Biplots (1)

� Normalization Options

� Principal (PN) 

� Row Principal (RPN)

Symmetric Plot

InterpretationInterpretation OptionsOptions

� Row Principal (RPN)
� Column Principal (CPN)
� Symmetrical (SN) - SPSS
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� Biplot Axes (Normalization: RPN, CPN, SN)

Symmetric Plots & Biplots (2)Symmetric Plots & Biplots (2)Symmetric Plots & Biplots (2)Symmetric Plots & Biplots (2)

Senior Managers Heavy None Medium Light
Distance 1.790 1.873 1.982 2.103
Cos2 0.140 0.039 0.998 0.307
Junior Managers Heavy None Medium Light
Distance 2.469 2.540 2.636 2.744

Table 1. Biplot Interpretation (CPN)

InterpretationInterpretation OptionsOptions
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Distance 2.469 2.540 2.636 2.744
Cos2 0.390 0.780 0.615 0.109
Senior Employees Heavy None Medium Light
Distance 1.373 1.383 1.403 1.434
Cos2 0.043 0.025 0.754 0.675
Junior Employees Light Medium None Heavy
Distance 0.936 1.009 1.082 1.141
Cos2 1.000 0.874 0.204 0.430
Secretaries Light Medium None Heavy
Distance 0.987 1.058 1.129 1.187
Cos2 0.404 0.718 0.085 0.949
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Symmetric Plots & Biplots (3)Symmetric Plots & Biplots (3)Symmetric Plots & Biplots (3)Symmetric Plots & Biplots (3)

� Position Vectors (Normalization: PN)

InterpretationInterpretation OptionsOptions
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A note on the SVD Implementation of MCA A note on the SVD Implementation of MCA A note on the SVD Implementation of MCA A note on the SVD Implementation of MCA 

Step 1 - Calculate the matrix     of standardized residuals

Step 2 - Calculate the SVD of

Steps 3 & 4 - Standard coordinates        of rows and        of columns  
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Steps 3 & 4 - Standard coordinates        of rows and        of columns  

Steps 4 & 5 - Principal coordinates      of rows and       of columns 
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Hierarchical Cluster Analysis AlgorithmHierarchical Cluster Analysis AlgorithmHierarchical Cluster Analysis AlgorithmHierarchical Cluster Analysis Algorithm

Input
Contingency Table, Indicator Matrix

Implementation
Ward’s linkage criterion, Benzécri’s chi-square distance

HierarchicalHierarchical ClusterCluster AnalysisAnalysis asas aa complementarycomplementary methodmethod

Ward’s linkage criterion, Benzécri’s chi-square distance

Output
� Dendrogram
� Agglomeration schedule
� Cluster Membership
� Variable contributions to the characterization of clusters
� Variable contributions to the division of clusters 16
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Work in ProgressWork in ProgressWork in ProgressWork in Progress

� Take advantage of the common mathematical foundation
of many multivariate data analysis methods, as a basis
for writing unified software

� Correspondence Analysis Variations (Canonical, Joint,

FutureFuture WorkWork

� Correspondence Analysis Variations (Canonical, Joint,
Subset, Non-Symmetrical, Regularized)

� Aspects of Stability

� A forthcoming R version
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http://amarkos.gr/en/research/chic
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