Didacticiel - Etudes de cas R.R.

Subject

Association measures for ordinal variables.

In this tutorial, we show how to use TANAGRA (1.4.19 and higher) for measuring the association
between ordinal variables.

All the measures that we present here rely on the concept of pairs. A good reference about this
concept is the following: http://www2.chass.ncsu.edu/garson/PA765/association.htm.

About the utilization and the interpretation of these measures, there is another good reference
(http://www?2.chass.ncsu.edu/garson/PA765/assocordinal.htm).

The used formulas are available on-line -- http://v8doc.sas.com/sashtml/stat/chap28/sect20.htm.

If, in a theoretical point of view, the measures intended for continuous attributes such as
correlation are not convenient in our context, in the practical point of view, we display, in this
tutorial, that it nevertheless gives interesting results for the studying the dependence between
ordinal variables.

Dataset

The used dataset come from a case study available on the web!. The aim is to predict the high
blood pressure (hypertension) from the characteristics of patients.

Dependant variable

The original dependent variable is SYSTOLIC. We discretize it into 3 intervals (BP3Levels). We use
the usual cut points in order to characterize the degree of hypertension

¢« Normal if SYSTOLIC <= 140 mm hg
e High if SYSTOLIC > 140 mm g and <= 180 mm hg
* Very high if SYSTOLIC > 180 mm hg

Note: cut points for discretization. As we will see below, we note that the choice of the number
of categories of the discretized variable has an influence on the results. We will see that using a
two-level blood pressure (BP2Levels), association which does not seem statistically significant with
BP3LEvels becomes significant when we used BP2Levels. For the determination of high blood
pressure, we use 9 independent variables:

Variables Description
Gender_M gender (1 : male; 0 : female)
Smoke_Y Smoke (1 : yes; 0 : no)
Exercise Exercise level (1 : low ; 2 : medium ; 3 : high)
Overweight Overweight (1 : normal ; 2 : overweight ; 3 : obese)
Alcohol Alcohol use (1 : low ; 2 : medium ; 3 : high)

1 http://www.math.yorku.ca/Who/Faculty/Ng/ssc2003/BPMain.htm
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Stress Stress level (1 : low ; 2 : medium ; 3 : high)
Salt Salt intake level (1 : low ; 2 : medium ; 3 : high)
Income Income level (1 : low ; 2 : medium ; 3 : high)
Education Education level (1 : low ; 2 : medium ; 3 : high)
Observations

The original dataset contains patients which are treated and not treated for high blood pressure.
When we use the whole dataset, only the treatment variable is significant for the prediction. It is
not really interesting if the aim of the analysis is to detect the cause of the hypertension. So, we
handle only the untreated patients in this tutorial (399 examples).

In the following screenshot, we display the first 20 examples of the dataset.

B3 Microsoft Excel - blood_pressure. xls

Fichier ~ Edition  Affichage  Insertion Format Qubils  Donnmées Fenétre  ? Sipina Tanagra Pz Une queskl -8 X
ODElE o =-8 2 #d ri0 v 6 73 EEEEFERWM E DALY
F3 - A 3
T ® ] B [ © 1 b ]| E F G ® [ = T % [ &
1 |Systolic  BP3levels BPZ2levels gender M smoke Y exercise  overweight alcohol  stress salt income  education ~
2 141 1 11 u] ] 1 1 1 2 1 11 o
ﬂ 84 a 0 0 DI 3_' 11 1 3 2 3 1
4 101 a a 0 1 2 1 ey 2 2 1 2
4 126 a a 1 0 1 3 2 3 3 3 1
5] 17 a 0 0 11 3 1 & 2 1 1] 1
7 129/ 1] 0 0 1 2 1 3 1 2 2 2
g 185 2 1 0 0 2 3 3 1 1 3| 3
g 120 1] 0 0 0 3 1 2 1 3 1] 3
0 135 a 0 u] ] 2 1 1 3 1 3 ]
11 142 11 1 0 0 11 11 3 3 2 3 2
12 72 1] a 1 0 3 1 1 3 2 2 a
13 164 1 1 1 1 1 1 3 2 3 1 1
14 162 1 1] 0 11 1 3 o 1 2 3 3
15 | 146 1 1] 1 0 3 1 3 3 3 2 1
16 | 212| 2 1] 0 0 1 3 3 1 1 3| 3
17 143 1 1] 0 1 1 1 2 2 1 3| 1
18 108 a 0 0 0 1 1 1 2 3 3 1
19 | 176 11 1 1 0 11 2 1 2 1 1 2
20 193 2 1 0 1 1 2 i) 2 1 1 a
21 73 a a 1 0 2 1 1 2 3 1 1] =]
1 4 » v\ blood pressure / |«] | Wl
Dessin~ [  Formes automatiques = ™. w [] O 41 £ S F-A- =B ﬁ i
Prét MUM

Measures of Association for Ordinal Variables

Create a new diagram

The simplest way in order to create a diagram is to load the dataset in the EXCEL spreadsheet.
Then, we select the data range and we click on the menu TANAGRA/EXECUTE TANAGRA?. We check
the range selection and we click on OK.

2 The EXCEL add-in TANAGRA.XLA is available since the version 1.4.11. See the tutorial on the web site for the
installation of this add-in in your spreadsheet.
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Eichier ~ Edition  Affichage Insertion Format  Outils  Données  FepStre 2 Sipind -8 X
® [ I € Srare
Al x & 3
A T B ] ¢ ] B ] E ] F 1€ | W | T [ 7 [ ¥ [ L_T1
10 ys‘(&_’l{c “BR3levals BPZLevels gender M smoke_Y exercise // overweight alcohol  stress salt incarme educatiun‘:*
2 14 1 1 1] 1} 1 1 1 2 & i I
3 04 0! 1] 1] 0 3 1 1 3 2 3 1
4 1m 0 1] 0 1 2 1 2 2 2 o 2
i 126 0l a 1 0 1 3 2 3 3 3 il
5 17 0 ontn 1 1 1
7 128 0l 2 2 2:
8 188 2 Dataset range (including the name of the attributes - First row): 1 3 3f
9. 120 0 3 1 3
10 139 D | soteenn =l 1 3 3
11 142 1 2 3 2
12 72 o Ok Cancel ‘ 2 2 3
13 164 1 NJ k] 7 1
14 | 162 1 T L5} T T 2 3 3
18 146 1 1 1 0 3 3 2 i
16 212/ 2 1 1] 0 1 1 3 3
17 143 1 1 1] 1 2| 1 3 WE
18 | 108 0! 1] 1] 1} 2 3 3 i
19 176 1 1 1 0 2 1 1 2
20 193 2 1 0 1 2 i o 3
21 73 0l 1] 1 0 2 3 1 1=
4+ » w}blood pressure / | N
Dessin = [ Formes automatigues . s [] O 4 5B EBw.
Pointer Somme=65016 LM b

TANAGRA is automatically started, a new diagram is created and the data loaded. We check that
the file contains really 399 observations and 12 variables.

I TANAGRA 1.4.19 - [Dataset {tan74.1xt)]

E File Diagram Component ‘Window Help =
1w M| B
Ana{ysws | — -~
= S Peametes
Database : C\DOCUME~1\Maizon LOCALS-1\Tempitan?d txt
Download information il
Datasource processing
Computation time 0ms
Allocated memory. 3Z KB
Dataset descgiption
12 attributeds)
399 examples) T
| . Components
1 Data visualization | Statistics | Monparametric statistics | Instance selection
Festure construction Feature selection Regression Factaral analysiz
PLS Clustering Spv learning Meta-zpy learning
Spv learning assessment | Scoring | Azsociation |
!®Cnrrelation scatterplot Export dataset ]iScatterplot EScatterptot with label View d
‘i | 2

Explaining the BP3LEVES dependent variable

In the first time, we want to use the Goodman and Kruskal’s Gamma measure. To do that, we
must set BP3LEVELS as the TARGET variable, and the other one (GENDER_M to EDUCATION) as the
INPUT variables. We add the DEFINE STATUS component in the diagram using the shortcut in the
toolbar.
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i TAMAGRA 1.4.19 - [Dataset (blood_pressur

Define attribute statuses

Parameters |

— =
Diefault tite ributes

C Systolic

Dataset (blood_pressurexk) | | E
“% Define status 1 BF2Levels
gendsr_k
smoke_Y
exercise
overweight
aleohol
stress
zalt
income
C education

nnnnnnnonni

Target' Input | Mustrative
BFiLevels

Bl 8|

4|

Clear seledtion

[ ok ][ cancet [ Hew ]

ew_and_comparisonimeasures_for

TEET SI2E

T T

Favamers |
Afrbltes e T
s Target | lnDuI.Hustrative
C Systolic gender_ -
C BP3Levels smoke_Y =
| C BP2Levels exereise *
£ \‘b c averweight
| c aleahol
T ipi c stress f
Data wisualization Statistics c = || & conskruction
Feature selection Regression c Incarme lustering
c education
Spv learming Meta-spy learning c szociation
c
@'Correlation socatterplot Export dataset a\u"iEW dataset
< 8| &8l Al ( St el ctioe ) | 3
= T

Note: Variable coding. We must use the code of the ordinal variables i.e. we set the values 1, 2,
3... and not the corresponding description (normal, high, very high).

We add into the diagram the Goodman Kruskal Gamma component (NONPARAMETRIC STATISTICS).
We click on the Parameters menu in order to sort the results according the measure.

‘i, TAMAGRA 1.4.19 - [Dataset (blood_pressure.xls)]

B File Diagram Component wWindow Help & x
w %
Diefault il -~
= Dataset (blood_pressure.xls)
= %% Define status 1 4 [Feramerers |
v ar
Sort results on .
™ Criterion
Execute
) O Rows Attribute Marme {73
e
I O Colurn Atribute Name 0O B
@ Measure
O sbs(Measure)
[ Show cortingsnoy tables details
[l attributes are input list only
[ ox ][ cancel ][ _rew
St
£ | >
F S mef — —
Data wizualizatio Statiztics I Monparametric statistics Instance selection
Feature constructio Feature selection =" _Ra?essl_on - Factoral analvsis
PLE Clustering Spv learning Meta-spy learning
Spw learning assessment Scoring Association
i Categorcal r > E’Wi\irkmﬁfﬁb‘iﬁgnbs Goodman-Kruskal Lambda Kendall Tau-b
|E cantingency Chi-Square 3, [F Goodman Kruskal Gamma 3 Goodman-Kruskal Tau [ Kendall Tau-c
i‘ Ssssmmmmmpumnws® =
|

We obtain the results by clicking on the VIEW menu
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RA 1.4.19 - [Goodman Kruskal Gamma 1]

:E:.Categum‘cat r
‘@Cﬂntingency Chi-Square
Friedman's AMOWE by Ranks
Goodman Kruskal Gamma

E File Diagram Component MWindow Help ~ |5 X
-H
Default fitle - |
=] Dataset (blood_pressure.xls) _
g 3
= ah ﬁg::;::; ;mskal — Goodman & Kruskal's Gamma for ordinal attributes

BF3levels owermeight  0.366564 0062867  [0.2433; 0.48%8] 0065638  B.B&7644  0.000000
BP3Levels smoke ¥ [L269806  0.081399  [0.1003; 0.4193] 0.083574 3108693 0.001379
EP3levels sloohol  0.Z06190 0069847 [0.0689 ; 0.3415] 0.070515 2909883  0.003618
< BP3Levels stress  0.133763 0069437 [0.0023 ; 0.2899] 0.069728 1.918364  0.055065
BF3levels income  0,120032  0.070963 [-0.0191; 0.3891] 0.071314  1.683185  0.092348
BP3Levelz education  -0i027643 0069444 [-0.1637 4 0.1085] 0069485 -0.397831 0.690755
EP3levels salt  -0.06B293 0069810 [-0.1931; 0.081E] 0.069917  -0.790908  0.426996

BP3levels gender M -0.067435  0.086226 [-0.2365; 0,1015] 0.086299 -0.781984  0.434224 -

k- ERGlevels exercise  -0,218416 0069458 [-0.3546 ; -0.0823] 0,070364  -3.104096 0.001909}
v
. . Components
Data visualization Statistics ,m Instance selection Feature construction
Feature selection Regression Factorial analysis PLS Clustering
Spv learning Meta-spy learning Spu learning assessment Scoring Association

Goodman-Kruskal Lambda
Goodman-Kruskal Tau
kendall Tau-b

O Kendall Tau-c

#. fhood Runs Test
“Kendalls tau B Partial Theil Ul
ML Kruskal-Wallis T-way dNOWA s Sign Test
mMann-Whitney Comparison [ Sommers d

Spearman's rho

FN Theil U

Wald-W olfowitz Runs Test
3 iilcoxon Signed Ranks Test

EU Kendalls Concordance W

On each row of the table, we have the dependent and the independent variables, the measure, the

standard error of the measure,

the confidence interval for 95% level, the standard error under the

independence assumption, the z statistic of the significance test, and the p-value of the test of

independence. In our dataset,

OVERWEIGHT, SMOKE_Y and ALCOHOL have a significant positive

association with the dependent variable. EXERCISE has a negative association.

For the interpretation

of

the Gamma value, see the following reference -

http://www?2.chass.ncsu.edu/garson/PA765/assocordinal.htm.

The other symmetrical measures

Kendall’s Tau-b and Tau-c are also symmetrical measures. About the last one,

following results.

NAGRA 1.4.19 - [Kendall Tau-c 1]

we obtain the

mFi\e Diagram Component  Window  Help

Defaul bl

= Dataset (blood_pressure.xls)
= % Define status 1

Goodman Kruskal Gamma 1
[ Kendall Tau-c 1

E Categorical r
| Contingency Chi-Square
[ Friedmar's ANCWA bry Ranks
Goodman Kruskal Gamma v‘.

Data visualization Statistics MNonparametric statistics Instance selection Feature construction
Feature selection Regression Factorial analysis PLS Clustering
Spu learning Meta-spw learning Spw learning assessment Scoring Association

Goodman-Kruskal Lambda
[F Soodman-Kruskal Tau
endhTwd,

Kendsll
"sugampnunt®

Kendall's Tau-c for ordinal attributes 2
v meewe swer  smpeeemch swmen x b
EP3Levels overweight 0221688  0,039799 [0, 1436 ; 0.2996] 0039799  5.547644  (0.000000
BF3Levels smoke Y 00161768 0.062034  [0.0698 ; 0,2637] 0.062034 3108693 0.001879
BP3Levels alcohol 00127537 0.043829  [0.0416 ; 0.2134] 0043829  2.909883  0.003616
ERGLevels stress’ 0082839 0043182 [0.0013; 0.1675] 0,043182 1918364 0.055065
< BP3Levels income 0074208 0044089  [-0,0122 ; 0.1606] 0.044089 1.683165  0L092345
BP3Levels education  -0.017092  0.042967 [-0,1013 ; 0.0671] 0.042962  -0.397831 0,690755
BP3Levels salt  -0.034746  0,043173  [-0,1188 ; 0,0505] 0,043173  -0.790908  0.428998
EP3Levels gendet M -0.041457  0.053015 [0.1454 ; 0.0625] 0.053015  -0.781984  0.434724
EP3Levels exercise  -0.134811  0.043430 [0.2199; -0.0497] 0043430 -3.104096  0.00M909
N
Computation time : 0 ms, =
Created at 30/09 /2007 10:15: 56 M
Companents

7 kendalts Concordance W . Mood Runs Test Spearman's rho

* Kendalls tau P Partial Theil L Theil
[l Kruskabitlallis 1y ANCVA 25 Sign Test = Wald-Wnlfouitz Runs Test
Tau-c ‘: MMann-Whitnsy Comparison [ Sommers d Z*ifilcoxon Signed Ranks Test
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Inter-association between the input variables

Some variables have a high association with the hypertension. But perhaps, some of them are
redundant and give the same kind of information. In order to detect these situations, we compute
the association between the input variables. We use the same component i.e. Goodman Kruskal
Gamma, but we slightly modify the parameters.

R A

Diefaul fitle ~
= [ Dataset {blood_pressure.xis) —|
< Parameters
Goodman Kruskal Gamma 1 G 6547444 0.000000
[ Kendall Tau-c 1 [ Bort results on . — ~
T 4 3108693 0.001879
B Goodman Kruskal Gamma 2 e i
9 2909883 0.003676
) Row Atribute Mame ) 5 191884 005065
EP3ley O Column Atiribute Name (9 9 1883155 0.092345
EP3Ley I 039PEN D.8R07EE
- O Measurs
BP3Ley . 3 -D.790908 0.428998
BR3Lev (3 bs(heasure) 5 0781984 0439224
BP3Ley 0 -3.404096  0.00150%
[ Show contingeney tables details -
Computation ==
Created at 20 [¥] atributes are input list onk . Al
Data wisdalization | Statistics ‘ l Monp ion |
Feature sklection } Regression } F; [ QK ][ Cancel M Help J }
Spw lzarning | Hheta-spy learming | Spu lesrning assessment | Toring T Tssociation |
|Acategorical Goodman-Kruskal Lambda  [{l Kendalls Concordance W . Mood Runs Test I Spearman’s rho
}EContingency hi-Square Goodman-Kruskal Tau ' Kendalls tau B Partial Theil U E Theil U

[l Frigduen's b by Banks Kendall Tau-b

3L Goodman Kruskal Gamma:v [ kendall Tau-c
" amsmpuunns?

I.jh Kruskal-Wiallis 1-uway AMOWEA k Sign Test
MMann-Whitney Comparison  [3 Sommers d

Wald- olfowdtz Runs Test
ZHWilcoxon Signed Ranks Test

We obtain the following results.
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Goodman & Kruskal's Gamma for ordinal attributes

Y X Measure Std-err 95-percent C.I. Std-Err (HO) z :I Pr(>|z])
smoke_Y| income| -0.224944] 0.078479| [-0.3788 ; -0.0711] 0.080014] -2.811288 0.004934]
gender_M| education| -0.192711 0.079493 [-0.3485 ; -0.0369] 0.080652 -2.389418 0.016875
gender_M| alcohol -0.192669 0.079973 [-0.3494 ; -0.0359] 0.081095 -2.375841 0.017509
smoke_Y| overweight} 0.163125 0.082| [0.0024 ; 0.3238] 0.08293 1.967025 0.04918
gender_M| smoke_Y| -0.160004| 0.098273 [-0.3526 ; 0.0326] 0.099602 -1.606433 0.108179
salt] education| -0.157149 0.066271 [-0.2870 ; -0.0273] 0.066742 -2.354576 0.018544
overweight alcohol -0.146367| 0.066696) [-0.2771 ; -0.0156] 0.067109 -2.181032 0.029181
smoke_Y| exercise| 0.128124] 0.080993 [-0.0306 ; 0.2869] 0.081508| 1.571919 0.115969
stress income| 0.104521 0.065635 [-0.0241 ; 0.2332] 0.065841 1.587474 0.112405
exercise| salt] 0.092326 0.067841 [-0.0406 ; 0.2253] 0.06802 1.357329 0.174677|
gender_M| income| 0.089839 0.081352] [-0.0696 ; 0.2493] 0.081617| 1.100739 0.27101
alcohol salt] -0.083667| 0.067707 [-0.2164 ; 0.0490] 0.067859 -1.23296 0.217591
gender_M| exercise| -0.083594 0.081649 [-0.2436 ; 0.0764] 0.081857 -1.021213 0.307153]
exercise| income| 0.074749) 0.065819 [-0.0543 ; 0.2038] 0.065926 1.133836 0.256863]
smoke_Y| stress 0.071663 0.081441 [-0.0880 ; 0.2313] 0.081601 0.878209| 0.37983
gender_M| stress 0.060967| 0.082059| [-0.0999 ; 0.2218] 0.082165 0.742014| 0.458079
alcohol income| 0.058377 0.06877§| [-0.0764 ; 0.1932] 0.068841 0.848003 0.396436
smoke_Y| salt] -0.057968| 0.081711_| [-0.2181 ; 0.1022] 0.081808| -0.708581 0.478584
income| education| -0.054395 0.067248| [-0.1862 ; 0.0774] 0.067309 -0.808139 0.419011
stress salt] -0.051508| 0.067422] [-0.1837 ; 0.0806] 0.067474 -0.763384| 0.445235
smoke_Y| alcohol -0.05094 0.081703 [-0.2111; 0.1092] 0.081782 -0.622872 0.533369
smoke_Y| education| -0.044758| 0.081714| [-0.2049 ; 0.1154] 0.081776 -0.547326 0.584155
exercise| education| -0.043204 0.067827 [-0.1761 ; 0.0897] 0.067864 -0.636622 0.524371
alcohol education| -0.030246) 0.066611 [-0.1608 ; 0.1003] 0.066627| -0.453965 0.649854]
gender_M| salt] -0.02913 0.08211 [-0.1901 ; 0.1318] 0.082142 -0.354629 0.722868|
overweight} salt] -0.028534] 0.06827 [-0.1623 ; 0.1053] 0.068285 -0.417873 0.67604
overweight] income| -0.027911 0.067649| [-0.1605 ; 0.1047] 0.067666) -0.412481 0.679987|
exercise| alcohol -0.027764 0.067382 [-0.1598 ; 0.1043] 0.067401 -0.411916| 0.680401
exercise| overweight] 0.01409 0.068219 [-0.1196 ; 0.1478] 0.068222 0.206525| 0.836381
overweight stress 0.013756 0.069394| [-0.1223 ; 0.1498] 0.069398| 0.198219| 0.842873
gender_M| overweight} 0.01308 0.08425 [-0.1520 ; 0.1782] 0.084257| 0.155235] 0.876636
overweight] education| 0.010495 0.068828] [-0.1244 ; 0.1454] 0.068829 0.152474] 0.878813
stress education| 0.009795 0.066509| [-0.1206 ; 0.1401] 0.06651 0.147271 0.882918|
exercise| stress| 0.007457| 0.066921 [-0.1237 ; 0.1386] 0.066921 0.111426| 0.911279
alcohol stress 0.00543 0.067773 [-0.1274 ; 0.1383] 0.067773 0.08011§| 0.936143
salt] income| 0.001247| 0.06693§| [-0.1299 ; 0.1324] 0.06693§| 0.018635| 0.985132

There are some significant associations between several INPUT variables. But, to really understand
the signification of these associations and their influence on the hypertension, we need an expert

domain.

Asymmetric association

We want to explain the hypertension with some independent variables, but at this time, we use
symmetrical measures. If we transpose the contingency table, we obtain the same value. They
cannot really detect directional association. In this section, we study another measure which is
asymmetric: the Sommers' d. We add this component into the diagram.
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I Disfaul title
= B Dataset (bload_pressure.xls)
=K Define status 1
Goodman Kruskal Gamma 1
Kendall Tau-c 1

Goodman Kruskal Gamma 2

Sommers d 1

Sortcrite)
Parameters |
Input list
[ Sort results an . T
- Criterion ~
i I\ © Row Attributs Name ()

O Calumn Attributs Name

I
& Measure . L
s0852
i OAhs(Measure) 1‘ﬁqs
| = = ,
I gen) [ 8how contingency tables details 9602 0108179
742 0018544
ouer 109 2181032 0.029131
1 am Lok [ coneet J[ oo |bisn  wieriane aisses
\ Components
Data wisualization | Statistics | [ Monparametric statistics | Instance selestion | Feature construstion |
Festure selection | Regression | Factarial analysis | PLS | Clustering |
Spv learning | Meta-spy learning Spu learning assessment ‘ Scoring ‘ Association |
Lﬂ: Kruskal-Wallis T-way AMOWA & Mood Runs Test \‘;ﬁg#imh. ¥ Spearman's rha W ald-Wolfowitz Runs Test
Ty Mann-ihitney Comparison  BE Partial Theil U Sommers d‘, Theil U 8 coxon Signed Ranks Test
i 1>

The value of the coefficient is different, but the significance test gives the same results.

" TAMAGRA 1.4.19 - [Sommers d 1]

E File Diagram Component  Window  Help =
Ow B | %
Defaul title | - ~
e Sort criterion Measure W
= .;:ta;:;rf:l::at:;::essure.xk] Input list Target (Row) and input (Column)
- Goodman Kruskal Gamma 1
[0 Kendall Tawe 1 e ke
STl S | Sommers' d for ordinal attributes
O Sommers d 1
——_“_m——
BP3levels it 79 0,000000
BPaLevels ) ) 0.00ta7y
ERSLevels 0043855 [D Bd]?; 0.2 3’6]_ 0.0036 16
BP3Levels 0,043 0.055065 -
BP3Levels 0.092345
BPaLevel 11710 2 [0 1 D.650755
ERSLevels -0i034196 - [-0:1189- 0.0505] 0.435995
BPaLevels gerder M 0041778 0.063425  [-0.1465 ;0.0625] 0434724
EP3Leyels exercise 013574z 0,043768 [0.221 0.001909
-
Computation time : 0 ms.
Created at 30/09/2007 11:30:20 >
J
| Camponents
Data visualization | Statistics | | Marparametric statistics | Instance selection | Feature construction \
Feature selection | Regression | Factoral analysis | PLS | Clustering ‘
Spw learnming | Meta-spw learning | Spy learning assessment | Scoring | Association ‘
Ly Kruskal-Wallis 1-way ANOVA ioad Runs Test % Sign Test ¥ Spearman's rho i, Wald-W olfowdtz Runs Test
Ly anrirhitney Comparison  BY Partial Theil U O Sommers d ZHWilcoxon Signed Ranks Test
1E] I3
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Details about the contingency table

In some situations, it may be useful to display the details of the contingency table e.g. when we
want to characterize the kind of the association (monotonic, weak monotonic, etc. -- see
http://www?2.chass.ncsu.edu/garson/PA765/association.htm).

We click on the PARAMETERS menu of SOMMERS D 1 in the diagram, and we select the right option.

Sommers’ d Parameters

Parameters

Sortresults on
Criterion

O Row Attribute Narme ()
O Calumn Atribute Mame )
@ Measure

OAbs(Measure)

Show contingency tables details .

[ Ok H Cancel ” Help ]

We display here the details of the contingency table for the 2 first associations (BP3LEVELS vs.
OVERWIEGHT and BP3LEVELS vs. SMOKE_Y).

ANAGRA 1.4.19 - [Sommers d 1]

E File Diagram Component ‘Window Help - |5
B
| If)ef.l.ault. litle ~
L - ' . .
= B Dataset (blood_pressurens) Sommers' d for ordinal attributes
= %% Define status 1 . T T N T o :
= R | x | Measure | Stderr | 95-percentCll.  Sta-Err(HO}|  z
-+ [E Goodman Kruskal Gamma 1 ) — :
[0 Kendall Tau-c 1 1 Conc.pairs = 43838 ; Disc.pairs = 20320 1
~[E Goodman Kruskal Gamma 2 : AR el =10 el BIT 1
O Sommers d 1 s 88 37 46 171 1
|
.< ;10 63 5 76 167 B
1 2.0 " 13 37 &1 1
I sum 162 78 159 399 |
| |
1 BP3levels owerweight 0,231495 0.041836  [0.1495 3 0.3135] 0.041579  E.Be7edd  0.000000 |
r 1
1 Conc.pairs = 31218 ; Disc.pairs = 18342 1
I Yus.X 0.0 1.0 Sum 1
I o0 54 77 171 1
< : 1.0 81 86 167 :
1 2.0 15 43 &1 1
1 Sum 193 206 399 1
\ : BP3Levels smoke_Y 0,161930 0,062087  [0.0595 5 0.2640] 0.062089 5108693  0.001879 :
v
Companents
Data wizualization Statistics Monparametric statistics Instance selection Feature construction
Feature selection Regression Factorial analysis PLS Clustering
Spw learning Meta-spy learning Spw learning assessment Scoring hzzociation
IL{L, ruskal-Walliz 1-way ANOWS ;. Mood Runs Test i Sign Test L_, Spearman's rho Wald-Wolfowitz Runs Test
}M:Mann-Whitney Comparison  FE Partial Theil U & sommers d Theil U S Wilcoxon Signed Ranks Test
| 1)

For instance, for BP3LEVELS vs. OVERWEIGHT, they are 43838 concordant pairs and 20320
discordant pairs.
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Using the 2 levels dependent variable

When we discretize a continuous attribute for this kind of analysis, the transformation process may
heavily influence the results. We try another transformation of the SYSTOLIC variable in 2 levels
(BP2LEVELS, upper or lower than 140 mm hg).

Using the Goodman and Kruskal measure, we obtain another result about the STRESS variable.

Conc.pairs = 37260 ; Dizc.pairs = 25468

Yous. X 1.0 2.0 3.0 Sum
0.0 &3 ] ] 171
1.0 45 60 62 167
2.0 17 22 2z 61
Sum 126 140 134 399
BP3Levels stress 0133763 0.089437  [0,0023; 0,2699] 0.069728 1918364  0.055045

Tab. 1 - BP3Levels vs. STRESS

Conc.pairs = 30660 ; Disc.pairs = 21592

Yus. X 1.0 2.0 3.0 Suim
0.0 63 L= R0 171
1.0 62 az 84 228
Sum 125 140 134 399
BPZLevels stresz 0173844 0.080778  [0.0152; 0.3319] 0.081750  2,122848  0.033747

Tab. 2 - BP2Levels vs. STRESS

Comparing the ordinal measure with the correlation coefficient

The Pearson's correlation coefficient is not theoretically suitable for ordinal variables because we
have not the right information about the scale of the various levels of the ordinal variable. We want
to check this assertion on our dataset. We use the trivial values 1, 2, 3... for all the variables.

We add the LINEAR CORRELATION component into the diagram (STATISTICS tab).
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R.R.

‘" TANAGRA 1.4.19 - [Linear correlation 1]

4 Bartlett's test o miﬂl'tiﬁﬁ "ag,
Brown - Farsythe's test 0..[-75??:L1'near correlatiﬁn“’o

= Fisher's test @.ﬂao.r; tIH'iaa.n'-at-e cont stat
| A Mormality Test
Tl Dne-way ANOWA

[ Group characterization
EE Group exploration

Data visualizatio Statistics Monparametric statistics Instance selection Feature construction
Feature zelection Regreszion Factoral analysis PLS Clustering
Spw learning Meta-zpw learning Spw learning assessment Scoring fzzociation

T One-way MANGIA

E File Diagram Component ‘Window Help =
._ Def;aulf fitle. sort criterion t statiztic - |
= Dataset (blood_pressure.xls) Imput list Target (] and input [x] I
= £ Define status 1
B "
E Kendall Tau-c 1 ¥ X 5 i 1 Pri=[t])
Goodman Kruskal Gamma 2 ¢ BPILevels overweight 02640 00697 G4E40 0,000
I BP3Levels smoke_T 0, 1605 0.0259 3.2457 0.0013
* e ; EP3Levels alcohol 0. 1491 0.0232 3.0034 0.0028
- £F Define status 2
Goodman Kruskal Gamma 3 BR3Levels stress 0.0897 0.0080 1.7935 0.0737 }
< BPSLevels income 0,052 0,0071 1,654 0.09z9
BPILevels education -0.0257 0.0005 -0.6712 0.h652
BP3Levels gender_M -0.0341 0.0012 -0.6808 0.4954
BFSLevels zalt =0.0444 0.0020 -0, 5860 0.3761
\BPSLE\J’EIS EXBITiZE -0, 1815 0.0230 -3.0696 0.00z4 } B ||
¥
'Components

Hll Univariate discrete stat
22 Paired T-Test +o Univarate Outlier Detection
Llh,T-Test

LA,‘T-Test Unequal Varance

H Univariate continuous stat

Surprisingly (or not), we obtain similar results to the Gamma measure. Perhaps, the correlation
coefficient is not so a very bad measure for ordinal variables if we use “reasonable” values (and not
“exotic” values such as 1, 2000, 2001, etc.). Perhaps also, it is due to the fact that the majority of
the variables in this analysis are discretized variables.

Conclusion

In this tutorial, we show how to use TANAGRA (1.4.19 and higher) for measuring the association
between ordinal variables. The available measures are: Goodman and Kruskal Gamma, Kendall’'s

Tau-b and Tau-c, Sommers' d.
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