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Context of veterinary epidemiological surveys

Statistical iIssue

1. Description of the relationships between the
dependent variables - variable selection,

2. Summary of the dependent variables into an overall
single variable (i.e. the disease),

... With a hierarchical structure of observations (P animals
each within N farms).

Disease
t intensity
N Unapparent disease
o Dependent ; A
Farms x variable ! | |
animals [ (disease) >Farms | Average disease

Y N .

Fatal disease
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Dataset: Study of pig respiratory diseases

19 variables
D > Disease

? intensity |

. | Description of ? Unapparent disease
125 farms x pig respiratory 125 » |
30 animals [ diseases —> orms Average disease

I Y

[T N = Fatal disease

 Pneumonia (0 =28), pleuritis (0 - 4),

* Lung abscess (0/1), lung nodules (0/1), healing from
pneumonia (0/1),

* Hypertrophy of lung lymph nodes (0 = 3), pericarditis (0/1),
* Frequency of coughs at 16 and 22 weeks of age.
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Classical procedure

Step 1: Variable synthesis

Symbolic procedure

125 farms x
30 animals

1
A\

Animal frequencies Median score
(categorical var.)

19 variables

________________________

64 variables

(continuous var.)

A
I

125 flarms

Description of
pig respiratory
diseases

1
v

Categorical variable:
histogram of the
frequencies based on 30
animals,

Continuous variable:
histogram which keep the
data variation.
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Variable synthes

Step 1
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SYR software with the TABSYR & STATSYR modules
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Step 2: Variable selection

Classical procedure Symbolic procedure

« Principal Component * Symbolic Principal
Analysis of the 64 Component Analysis of
variables, the 19 variables,

* ‘Global’ variable selection

e Selection of the variables (best var. contribution)

with the best contribution, \ * ‘Quadrants’ variable
selection (best var.
o y, correlation),

* Principal Component « Final symbolic PCA
Analysis of the selected representation of the
variables. selected ‘bins’ variables.
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Step 2: Variable selection (symbolic results)
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Symbolic PCA of the 8 ‘bins’ selected var.

Var. group PNEU+: severe
pneumonia,

Var. group PLEU_PNEU:
average level of pleuritis
and pneumonia,

Var. group

PLEUO PNEUO: few lung
lesions,

Var. group PNEU-: light
pneumonia lesions.

SYR software with the ACPSYR module
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Step 3: Individual clustering

Classical procedure

« Hierarchical Ascendant
Classification (Ward
criterion)

o Cluster description

« Comparison of the variable
means (& standard
deviations) of each cluster,
with the variable means on
the whole sample.

Symbolic procedure

e Symbolic partitioning
(inertia criterion)

e Cluster description

 Variables sorted in order of
overall discriminant power,

o Cluster description with the
most discriminant
variables (or variable
modalities).
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Step 3: Individual clustering (symbolic results)

ClasseCF NotePneu2s MotePneus FregT=0_225em FregqT=0_165em (o)}
= =——— =
classe1 rmee——— N M II-. 1.205:38.043 0.0:26.733 II_
T4480 10 12141516 20 3334 3244804 3448
S =——— = =——
Glasse2 —— R s I.._ 0.917:18.072 0.0:9.302 In_
4506 1011121518 20 232425 24506 3445
5= — S = —
classe3 . .
I | " 0.0:20.0 0.0:16.535 e
3456 in 13115161920 A48 3456 345
= =—— = ——
Classel S o 0.05B.977 0.0:10.0 o
386 13 20 33425 34406 3445

Hidden indiiduals

Variations
———— ™ - UHH- ! !_ UH=

CATEGORIES WHERE INDIVIDUAL  classe2 IS THE HIGHEST
category variable probalmean proba range range map oppozite individual
21 MotePneu2s 4000000 0.010000  O0.010000 | clazzel
24 MotePriewz2s 4000000 0.010000  O0.010000 | classel
07=24 MotePnieud 4000000 0010000 0010000 | clazze
3 PLEL 3294118 0140000 0130000 1 clasze!

1 AB 3411111 0070000 0070000 W clazsed
1 Moo 2809031 0.080000 0070000 M clazzel
2 PLEU 2857143 0250000  0.230000  HEE clazzed
1 PERIC 2666667  0.030000 0070000 M clazzed
1 PLEL 2193548 0170000 050000 NE clazzed
g MotePnieuw2s 1777776 0040000 0040000 B clazzed
4 MotePnew2s 1777778 0120000 0110000 A claszed
1 GGETBRhyp 1731959 0420000 0.3680000 /SN clazzed
1 SILL 1611940 0.270000  0.150000 [ | clazzed
E MotePneu2s 1500000 0.060000  0.050000 N clazzed
024tas MotePriews 1.493976  0.310000  0.270000 L] | claszed
1 APD 1411765 0180000 0140000 (HE clazzed

SYR software with the CLUSTSYR module
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Conclusion & perspectives

Conclusion

e Symbolic analysis to process hierarchical-structured data
without reducing information,

 Relevant and useful methods for veterinary
epidemiological surveys (competes with GEE including a
random measurement effect),

e Avallable software (SYR).

Perspectives
e Other symbolic methods available for various aims,

o Extension to multiblock modelling (hierarchical-structured
observations and variables).
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