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Content analysis: documents communication
Docs (text, video, audio,…)

Patterns Groups Relations Associations

+  Big data, Text mining, Data Science, …
Learning (supervised, unsupervised, deep) …



Mathematical solution

Significance

Interpretability. Results (poor, obvious, confirmatory)

Iterative solutions

Computability



INFERENTIAL STATISTICS versus DESCRIPTIVE STATISTICS
sample, hypothesis
significance Univariate / Bivariate / Multivariate
theoretical distribution



“GEOMETRICAL” APPROACH       versus ITERATIVE APPROACH
mathematical solution iterative algorithms
singular value decomposition
(PCA, MCA,…)                                                       (Factor analysis, clustering…)

DIMENSIONALITY REDUCTION     versus          “CLASSIFICATION” 
(PCA, Factor anaysis, …)                                                  (Clustering, …)      

with
Complex Data (continous, categorical, specific, textual,…)
and
Complex results (graphical, partial, multifaceted, …)

MULTIVARIATE DESCRIPTIVE ANALYSIS

Combination of techniques and       Preprocessing data



X = V Ʌ½ Ut with Ut M U = Ir×r and    Vt N V = Ir×r

X (n×p) (ℜp, M)                      (ℜn, N)

Ψ = X M U Φ = Xt N V

DIMENSIONALITY REDUCTION

Dim 1 Dim 1



PCA   

𝑑𝑑2(𝑥𝑥𝑖𝑖 , 𝑥𝑥𝑖𝑖𝑖)= ∑𝑗𝑗=1
𝑝𝑝 𝑥𝑥𝑖𝑖𝑖𝑖

𝑠𝑠𝑖𝑖
−

𝑥𝑥𝑖𝑖′𝑖𝑖
𝑠𝑠𝑖𝑖

2

CA     

𝑑𝑑χ22 (𝑓𝑓𝑖𝑖 , 𝑓𝑓𝑖𝑖𝑖) =∑𝑗𝑗=1
𝑝𝑝 𝑓𝑓𝑖𝑖𝑖𝑖

𝑓𝑓𝑖𝑖.
−

𝑓𝑓𝑖𝑖′𝑖𝑖
𝑓𝑓𝑖𝑖′.

2
1
𝑓𝑓.𝑖𝑖

𝑑𝑑χ22 (𝑓𝑓𝑗𝑗 , 𝑓𝑓𝑗𝑗𝑖) =∑𝑖𝑖=1
𝑞𝑞 𝑓𝑓𝑖𝑖𝑖𝑖

𝑓𝑓.𝑖𝑖
− 𝑓𝑓𝑖𝑖𝑖𝑖′

𝑓𝑓.𝑖𝑖′

2 1
𝑓𝑓𝑖𝑖.

DIMENSIONALITY REDUCTION



CLUSTERING



EXAMPLES in R (Rstudio)

Install packages:
FactoMineR
missMDA
RColorBrewer
SnowballC
tm
wordcloud

library(FactoMineR)   # PCA MCA
library(missMDA) # missing data
library(RColorBrewer) # color palettes
library(SnowballC) # text stemming
library(tm) # text mining
library(wordcloud) # word-cloud generator



EXAMPLES in R (Rstudio)

PCA.R
PCA+HCPC.R

MCA.R

missMDA.R

wordcloud_Ihaveadream.R

YoungersIdentity.R
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