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The problem
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Profiling. What is the profile of a group of individuals? 

i.e.: a class resulting from a clustering algorithm, or a modality of a 
categorical variable. What is the profile of A buyers?  

Profiling is finding  the significant  characteristics which make the group 
of individuals different than the whole set of individuals. 

              Automatic detection of significant deviations



Interpreting the classes

• Diferential characterisation among classes

• Statistical characterization
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Original Variables
(continuous & categorical)

Class 1

Class 2

Class 3

Categorical variable or a partition



Automatic profiling of groups of individuals

We have a group of individuals defined by a level of a categorical 
variable. 

• We take as response variable the variable identifying  the groups 
that we want to find their profile.

• The explanatory variables are all the others and can be either 
categorical or continuous.

Problem: For every group of individuals detect 
1. which modalities (of the categorical explanatory variables)    
    deviate significantly from what were expected and, 
2. which continuous explanatory variables, deviate significantly 
    from what were expected. 
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Hypothesis test with continuous variables
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Rank the continuous variables by p.value (ascending)

Student’s t

William Gosset “Sudent”,
English, 1876, 1937

Test statistic: Diference between the mean in group k and 
the global mean
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Hypothesis test with categorical variables
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variables by p.value (ascending)
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Profiling

• For each group to profile, 
1. rank the modalities of the categorical explanatory variables according their p-value 

(ascending).
2. Likewise, rank the continuous variables according their p-value

• Select the most significant modalities and continuous variables by a threshold (0.05, 0.01, ..) 
defined a priori. 
(what matters is the ordering, actual significance depends on the number of individuals)
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Interpreting the classes of expenses
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> catdes(cbind(as.factor(c1),despeses),1)

$category$`2`  Cla/Mod Mod/Cla   Global    p.value   v.test
STATUS=3            75     100 33.33333 0.01818182 2.361894

$category$`4`  Cla/Mod Mod/Cla Global    p.value   v.test
CHILDREN=5    66.66667     100     25 0.04545455 2.000424

$quanti$`1`   v.test Mean in category Overall mean sd in category Overall sd    p.value
fruits     -2.006717           369.75     505.0000       22.89514   158.0638 0.04477978
bread      -2.112728           354.25     446.6667       44.53299   102.5860 0.03462408
meat       -2.437108          1493.00    1886.7500       33.73426   378.9022 0.01480525
vegetables -2.492476           539.50     732.0000       67.18817   181.1261 0.01268558
poultry    -2.497153           548.75     803.1667       15.48184   238.9361 0.01251951

$quanti$`2`    v.test Mean in category Overall mean sd in category Overall sd    p.value
poultry      2.175824         1074.667     803.1667       104.4169   238.9361 0.02956844

$quanti$`4`    v.test Mean in category Overall mean sd in category Overall sd    p.value
vegetables   2.571343           1046.0       732.00           51.0   181.1261 0.01013051
milk         2.397322            539.5       358.25           21.5   112.1406 0.01651540
fruits       1.994058            717.5       505.00          169.5   158.0638 0.04614569

> library(FactoMineR)
> catdes(data, num.var, proba = 0.05, row.w = NULL)



Dependence of a partition respect to a cont. Var.
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To be used for feature selection
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Ranking of variables by p.values (ascending) 

Dependence of a partition respect to a categ. Var.

To be used for feature selection
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Advanced Profiling

Improvement when Interpreting Clusters Results
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Advanced Profiling

CPG → Class Panel Graph
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Advanced Profiling

 Semantics and Polarity
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Advanced Profiling

TLP → Traffic Light Panel
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Advanced Profiling

TLP → Traffic Light Panel (How to get it?)
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Advanced Profiling

TLP → Improvements (Grouping variables)
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Advanced Profiling

aTLP → 
annotated Traffic Light Panel
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Advanced Profiling

aTLP → 
annotated Traffic Light Panel
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