Tanagra R.R.

1. Subject

Understanding the “test value” criterion (“Valeur test” in French, VT).

The test value (VT) is a criterion often used in various components of TANAGRA. It is mainly used for
the characterization of a group of observations according a continuous or categorical variable. The
groups may be defined by categories from a discrete variable; they can also be computed by a

machine learning algorithm (e.g. clustering, a node of a decision tree, etc.).

The principle is elementary: we compare the values of a descriptive statistic indicator computed on
the whole sample and computed on sub sample related to the group. For a continuous variable, we

compare the mean; for a discrete one, we compare the proportion.

Despite, or because of its simplicity, the VT is very useful. The formulation that we present in this
tutorial is taken from the Lebart et al.’s book (2001) *. The VT is intensively used in some commercial

software such as SPAD (http://eng.spad.eu/). It allows to characterize groups, but it can be used also

to strengthen the interpretation of the factors extracted from a factorial analysis process.

In this tutorial, we emphasis the formulas used for both categorical and continuous variables. We put
them in connection with the results provided by the GROUP CHARACTERIZATION component of
TANAGRA.

2. Definition and formulas

The size of the whole dataset is N . The size of the sub sample related to a sub population is ng.

Of course, n, <n, the sub sample is a part of the whole sample.

Comparison according a continuous variable

X is a continuous variable. The mean computed on the whole sample is £, the empirical variance is

o? ; the mean computed into the group is Hg-

The test value is then defined as follows (Lebart et al., 2000; p. 181):

L Lebart, A. Morineau, M. Piron, « Statistique Exploratoire Multidimensionnelle », Dunod, pp.181-184, 2000.
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We see in the denominator the standard deviation of the mean in the case of a sampling without

replacement of N elements among N

The test value t, can be viewed as a statistical test of comparison of means. But the samples are not

independent. The indicator follows asymptotically a Gaussian distribution, then for a 5% significance

level, we consider that the difference is significant if the absolute value is greater than 2.

But it's not as simple. If the groups are supplied by a learning algorithm, the variable was used for the
differentiation of groups. The differences computed afterwards are artificially relevant. Furthermore,

when we handle a large database, all the computed statistical indicators seem relevant.

For these reasons, we should not overly focus on the comparison of the computed VT with a
threshold, very difficult to define in practice. It is more important to use the VT as a criterion for the
ranking of the variable, in order to distinguish the variables that play an essential role in the
interpretation of the groups. It was especially important to detect situations where VT of a variable is

significantly different from the others.

Comparison according a categorical (discrete) variable

Y is a discrete variable. We focus on the category j. N; is the number of instance corresponding to
this category in the whole sample; N, is the number of instance corresponding to (Y =) into the sub

sample related to the group; the group sizeis N, .

If the sub sample is randomly drawn from the whole sample, the expected number of individuals

corresponding to (Y = j) into the sub sample would be

. _ngxnj
i9 n
ty =
n—-n n. n xn
gX 1_ ] % g ]
n-1 n n
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Here again, the criterion is mainly used to highlight the category which characterizes the better the

group of observations.
For Tanagra, the results (variable = category) is sorted according to the VT, we will focus primarily on

the top and bottom of the tables.

3. Handling and understanding the VT criterion

To illustrate these formulas, we perform a group characterization process with TANAGRA. Unlike the
usual tutorials, we will focus, in relation to the above formulas, on the results provided by the

software.

Loading the dataset

We use the HEART DISEASE_MALE.XLS? data file. It describes males which have or not a heart

disease. We aim to characterize the individuals which areill.

We load the data file into Excel. We select the range of cells. We activate the TANAGRA / EXECUTE

TANAGRA menu®. A dialog box appears, we check the selection and then we validate.

Ed Microsoft Excel - heart_disease_male.xls

Fichier ~ Edition  Affichage  Insertion Format Qutils  Données  Fengtre 7 | Tanagra | Sipina - g X
O = S &k E - [l ¥ Bistream Yera Sans | ExecutevTanagra \| 4.53 DBl &L 2
A A age 2 ~ N

A | 8 | ¢ | o | E | F [ & [ _H =
L1 age " chest_pain " rest_bpress " blood_sugar® rest_electro "max_heart_ratxercice_angin®® disease —
| 2 | 43 asympt 140 f normal 135.yee” - positive
=R 39 atyp_angina 120 f normal = 160 Wes negative -l
L 39 non_anginal 160 t normal & 160 no negative
8 42 non_angin a A negative
B | 49 asympt  WECHENCNETEEIG il negative
KR 50 asympt negative
i 59 asympt Dataset range {including the name of the attributes -- First row): positive
9 54 asympt $A51:$H5210 J positive
|10 | 59 asympt positive
Kl 56 asympt el ‘ positive
12 52 non_anging negative
13 ] 60 asympt positive
|14 | 55 atyp_angina 160 t normal 143 yes positive
15 ] 57 atyp_angina 140 t normal 140 no negative
|16 | 38 asympt 110 f normal 166 no positive
17 60 non_anginal 120 f left_wvent_hypel 135 no negative
|18 | 55 atyp_angina 140 f normal 150 no negative
RER 50 asympt 140 f st t wave_abn 140 wes positive
| 20 | 48 asympt 106 t normal 110 no positive
21 39 atyp_angina 190 f normal 106 no negative
22 66 asympt 140 f normal 94 wes positive
e CIERP " SO e 1 TCA i e d
W 4 » bl heart dataset / 3l
Dessin= [3  Formes automatiques = ™. " [] O 4[ e
Prét Somme=66713 UM

2 http://eric.univ-lyon2.fr/~ricco/tanagra/fichiers/heart disease male.xls

3 See http://data-mining-tutorials.blogspot.com/2008/10/excel-file-handling-using-add-in.html ; we can install the add-on

also into the Open Office Calc: see http://data-mining-tutorials.blogspot.com/2008/10/000ocalc-file-handling-using-add-

in.html and http://data-mining-tutorials.blogspot.com/2009/04/launching-tanagra-from-oocalc-under.html
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TANAGRA is automatically launched. A new diagram is

n =209 examples into the data file.

" TANAGRA 1.4.22 - [Dataset (tan2D.ixt)]
E File Disgram Component Window Help

H %

Analysis

=

®

created and the data file is loaded. There are

Dataset (tan2D.txt)

Database : C:"DOCUME~1Waison LOCALS~1\TempttanZD, txt

Download information

Datasource processing
Computation time 0 ms

Allocated memory 13 KB

Dataset description

§ attribute(s)
209 example(s)

>

<

Components

Data wisualization
Feature selection

Spv learning

Statistics
Regression

Meta-spy learning

Monparametrc statistics
Factoral analysis

Spw learning assessment

Instance selection
PLS

Scoring

Feature construction
Clustering

hssociation

@Corretatiun scatterplot
Expurt dataset
Iﬁ‘ﬁcatterptnt

]ﬁ.ScatterplDt with label
[ view dataset
E,_';View multiple scatterplot

Defining the type of the variables

We want to characterize the group (DISEASE = POSITIVE). We insert the DEFINE STATUS component
into the diagram. We set DISEASE as TARGET; the other variables as INPUT.

Define attribute statuses

i TANAGRA 1.4.22 - [Dataset (tan2D.tx

=13

E File Diagrag_ Component  Window Help Parameters - 8 X
= Atributes Terge\l; Input | Nlustrative |
C age disease
D chest_pain A
— C rest_bpress
=] Dataset [tan2%4t] D blood_sugar
G , D rest_electra
t% Define sta\tus 1 € o hear_rate g
D exercice_angina [=]
" [Dm
N
TS 2 (—
\
\ __
\\ & 8| ] [ Cloarselestion ]
\
\ [ ok [ osneet [ ver |
\
\
i statuses
\
\ I
\ Parameters |
\
—_— v
\\ Atibutes Target | Input Dlustvative\
S age
chest_psin
Data wisualization Statisti rest_bpress bn
bload_sugar
Feature construction Feature sel rest_glsctro 4
max_hear_rate
pLS Cluster exercice_sangina o
D disease
Spw learning assessment Scorn:
@'Correlation scatterplot EScatterplo
Expor‘t dataset ]L-;Scatterplo
8l8]l il
[ ok [ caneel [ nep ]
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Characterization of the groups

In order to characterize the observations of the group (DISEASE = POSITIVE), we use the GROUP
CHARACTERIZATION component (STATISTICS tab). We click on the VIEW menu.

I TANAGRA 1.4.22 - [Group characterization 1]

ﬁ File Disgram Component Window Help -5 X
B %
Analysiz Al
= Dataset (tan2D.txt)
= & Define status 1 Normalization : 0
ﬂj Group characterization 1
A e ke
| Description of "disease”
1
| disease=positive disease=negative
1 Examples [44.0%] 92 Examples [ 56.0 %] 117
Test Test
! Att - Desc == Group Cverral Att - Desc &5 Group Omverral
1 value walue
1 Continuous attributes : Mean (StdDev) Continuous attributes : Mean (StdDew)
1
20 49.70 (7,50 47.97 (8.05 137.57
\ e et B e 52 14518 (22.11) o
133.66 (23R
1 rest_bpress 1.6 135.84 (18.49) (17.43) 133,66
\ ' rest_bpress -6 131,95 [16.43) i
v wram v
¥ I
\ Components
Data wisualization  \ Statistics Nonparametrc statistics Instance selection Feature construction Feature selection Regression
Factorial analysis \\ PLS Clustering Spv learning Metazpu learning Spu learning asseszment Scorng
Association \
|4 Bartlett's test ® [ Group characterization |# Linear correlation i One-way &NOWA Lk T-Test fll Univariate discrete stat
z\ Brown - Forsythe's test ﬁGroup exploration LAMare Univarate cont stat Iﬁ.One-way ARAN OV L‘d.,,T-Test Unequal Yariance oo Univariate Qutlier Detection
| Fisher's test .;,}:Levene's test 2 Mormality Test 15 Paired T-Test [ Univariate continuous stat

The size of the sample (DISEASE = POSITIVE) is N, = 92 . We analyze in detail the column related to

this category.

disease=positive

Examples [44.0 %] 92
Att - Desc [Test value Group [Overral

Continuous attributes : Mean (StdDev)

age 2.7 49.70 (7.50) 47.97 (8.05)
rest_bpress 1.6 135.84 (18.49) 133.66 (17.43)
max_heart_rate -5.2 127.90 (22.61) 137.57 (23.88)
Discrete attributes : [Recall] Accuracy

chest_pain=asympt 84| [ 73.5%] 81.5% 48.80%
exercice_angina=yes 8.3] [ 83.3 %] 65.2% 34.40%
blood_sugar=t 21 [ 68.8%] 12.0% 7.70%
rest_electro=st_t_wave_abnormality 1.5 [ 56.7 %] 18.5 % 14.40%
chest_pain=typ_angina 11 [ 66.7 %] 4.3% 2.90%
rest_electro="? 1.1 [100.0%] 1.1% 0.50%
rest_electro=left_vent_hyper 11 [ 200%] 1.1% 2.40%
rest_electro=normal 1.2 [ 422 %] 79.3 % 82.80%
blood_sugar=f 21| [ 42.0%] 88.0% 92.30%
chest_pain=non_anginal 33| [194%] 76 % 17.20%
chest_pain=atyp_angina 6.8 [ 92%] 6.5% 31.10%
exercice_angina=no -8.3] [ 23.4 %] 34.8% 65.60%
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Continuous variable

We study the AGE variable. The mean of AGE in the whole population (sample) is 47.97. Into the
group (DISEASE = POSITIVE), the mean becomes 49.70. Into the brackets, we have the computed
standard deviation. The test value is:
t = 49.70 - 47.97 ~274
\/209 -92 8.05°
209-1 92

We see this result into the table above. In this group, the individuals seem older.

Categorical variable

The first category (ATTRIBUTE = VALUE) which seems characterize the ill individuals is CHEST PAIN
ASYMPT. In the whole population, 48.8% of the individuals have the characteristic CHEST PAIN
ASYMPT; into the group DISEASE = POSITIVE, the proportion becomes 81.5%; furthermore, 73.5% of
the individuals corresponding to (CHEST PAIN = ASYMPT) are in this group.

The details of the calculations are: n=209 , n, =92 , n; =0.488x 209 =102 ,
n, =0.815x92=75,

Then
15 92x102
t = 209 ~8.37
209 -92 102 ) 92x102
- x| 1- X
209 -1 209 209

4. Conclusion

The characterization of groups is a key task for the data exploration. The univariate analysis, based
on comparisons of means or frequencies, even if it seems simplistic, is often very valuable. The "test

value" criterion gives us the opportunity to rank the variables according to their relevance.
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