Analyse Factorielle Multiple (AFM) avec FactoMineR
sur la description sensorielle de vins

Fran?ois Husson
Chargement de FactoMineR

library(FactoMineR)
data(wine)

L’AFM

res <- MFA(wine, group=c(2,5,3,10,9,2), type=c("n",rep("s",5)),
ncp=5, name.group=c("orig","olf","vis","olfag","gust","ens"),
num.group.sup=c(1,6))



Individual factor map
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# R7?sum? des r?sultats On peut obtenir un r?sum? des principaux r?sultats en utilisant la fonction summary.

summary (res)

Nous demandons ici ? avoir les r?sultats sur les 2 premi?res dimensions pour ?viter d’avoir des tableaux trop
grands (par d?faut, la fonction retourne les r?sultats des 3 premi?res dimensions).

summary (res, ncp=2)

##

## Call:

## MFA(base = wine, group = c(2, 5, 3, 10, 9, 2), type = c("n"

#it rep("s", 5)), ncp = 5, name.group = c("orig", "olf", "vis",
#Hit "olfag", "gust", "ens"), num.group.sup = c(1l, 6))

##

##

## Eigenvalues
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3EL 0.052 |

DOM1 0.017 |
1TUR 0.018 |
Continuous variables (the 10 first)

Dim.1
Odor.Intensity.before.shaking | 0.591
Aroma.quality.before.shaking | 0.835
Fruity.before.shaking | 0.716
Flower.before.shaking | 0.439
Spice.before.shaking | 0.038
Visual.intensity | 0.881
Nuance | 0.862
Surface.feeling | 0.950
Odor.Intensity | 0.627
Quality.of.odour | 0.791

cos2
Odor.Intensity.before.shaking 0.445 |
Aroma.quality.before.shaking 0.006 |
Fruity.before.shaking 0.023 |
Flower.before.shaking 0.168 |
Spice.before.shaking 0.748 |
Visual.intensity 0.057 |
Nuance 0.055 |
Surface.feeling 0.002 |
Odor.Intensity 0.331 |
Quality.of.odour 0.168 |

Supplementary continuous variables

Dim.1
Overall.quality | 0.747
Typical | 0.766
Supplementary categories

Dim.1
Saumur | 0.533
Bourgueuil | -0.392
Chinon | -0.877
Reference | 1.437
Envil | -0.949
Env2 | -0.794
Env4 | 0.277
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Graphe des individus et des modalit?s

plot(res)
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Dim 1 (49.38%)




Individual factor map
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Dim 1 (49.38%)

plot(res, invisible="quali", cex=0.8)



Individual factor map
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Dim 1 (49.38%)

plot(res, invisible="quali", cex=0.8, partial=c("1VAU","PER1"))




Individual factor map
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Dim 1 (49.38%)

# Graphe des individus avec s?lection

plot(res, invisible="quali", cex=0.8, partial=c("1VAU","PER1"), select="cos2 0.4")




Individual factor map
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Dim 1 (49.38%)

plot(res, ,invisible="quali", partial="all",
palette=palette(c("black","transparent","transparent","blue","transparent")))



Individual factor map
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Dim 1 (49.38%)

plot(res, invisible="quali", habillage=1, cex=0.8, select="cos2 0.4")
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Individual factor map
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plot(res, invisible="quali"

Dim 1 (49.38%)

, habillage="Soil", cex=0.8, select="cos2 0.4")
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Individual factor map
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Dim 1 (49.38%)

plot(res, invisible="quali", habillage="Soil", cex=0.8, select="contrib 5")
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Individual factor map
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Dim 1 (49.38%)

plot(res, invisible="quali", habillage="Soil", cex=0.8, select="contrib 5", unselect=0)
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Individual factor map
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Dim 1 (49.38%)

plot(res, invisible="quali", habillage="Soil", cex=0.8, select="contrib 5", unselect=1)
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Individual factor map
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Dim 1 (49.38%)

plot(res, invisible="quali", habillage="Soil", cex=0.8, select="contrib 5", unselect="grey70")
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Individual factor map

Reference !
< - Envil !
Env2 !

Env4 E.TZ

™ - voGT1
-~ o - :
X .
@ 1
< |
=2 |
N 1VAUe |
N :
£ l
&) |

O R R TBAM- -
. |
T‘ ] 2ING :
N | :
| |
T T i T
-4 -2 0 2

Dim 1 (49.38%)

plot(res, invisible="quali", habillage="Soil", cex=0.8, select="contrib 5",

unselect="grey70", axes=3:4)
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Individual factor map
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Dim 3 (8.78%)

plot(res, invisible="quali", habillage="Soil", cex=0.8, select=c("1VAU","PER1"),
unselect="grey70", axes=3:4)
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Individual factor map
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Dim 3 (8.78%)

# Graphe des variables

plot(res, choix="var"
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Correlation circle
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Dim 1 (49.38%)

plot(res, choix="var", shadow=TRUE)
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Correlation circle
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Dim 1 (49.38%)

select="contrib 5")
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Correlation circle
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Dim 1 (49.38%)

plot(res, choix="var", shadow=TRUE, select="contrib 5", axes=3:4)
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Correlation circle
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# Graphe des axes partiels

res <- MFA(wine, group=c(2,5,3,10,9,2), type=c("n",rep("s",5)),
ncp=3, name.group=c("orig","olf","vis","olfag","gust","ens"),

num. group.sup=c(1,6))
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Dim 3 (8.78%)
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Individual factor map
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Dim 1 (49.38%)

plot(res, choix="axes"
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Partial axes
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Dim 1 (49.38%)

# Description des dimensions

dimdesc(res)

## $Dim.1

## $Dim.1$quanti

## correlation p.value
## Surface.feeling 0.9501131 4.605897e-11
## Aroma.persistency 0.9298582 1.082737e-09
## Intensity 0.9241930 2.214222e-09
## Aroma.intensity 0.9183490 4.380472e-09
## Harmony 0.9024824 2.221510e-08
## Visual.intensity 0.8811873 1.331392e-07
## Nuance 0.8623373 4.995733e-07
## Attack.intensity 0.8439524 1.524322e-06
## Aroma.quality.before.shaking 0.8352510 2.462507e-06
## Smooth 0.8299677 3.251800e-06
## Astringency 0.7966486 1.549124e-05
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##
##
##
##
##
##
##
##

Quality.of.odour 0.7909364 1.967655e-05
Alcohol 0.7792689 3.137694e-05
Balance 0.7740492 3.832036e-05
Typical 0.7656957 5.221396e-05
Aroma.quality 0.7484543 9.521647e-05
Overall.quality 0.7472814 9.901881e-05
Fruity 0.7333860 1.550774e-04
Fruity.before.shaking 0.7160259 2.618708e-04
Odor.Intensity 0.6270975 2.345881e-03
Odor.Intensity.before.shaking 0.5908036 4.800834e-03
Flower.before.shaking 0.4387181 4.664182e-02
Plante -0.5064137 1.915100e-02
$Dim. 1$category
Estimate p.value
Reference 1.444131 0.01043873
$Dim.2
$Dim.2%quanti
correlation p.value

Spice.before.shaking 0.8650199 4.189450e-07
Spice 0.6910122 5.233277e-04
Odor.Intensity.before.shaking 0.6672378 9.524504e-04
Bitterness 0.6506434 1.404051e-03
Plante 0.6290859 2.249914e-03
Odor.Intensity 0.5755174 6.336628e-03
Astringency 0.4608480 3.550587e-02
Smooth -0.4372509 4.746573e-02
Typical -0.4655898 3.341665e-02
Overall.quality -0.5036281 1.993378e-02
Balance -0.5249698 1.454356e-02
Aroma.quality -0.5624494 7.951915e-03
Flower -0.5727974 6.648318e-03
$Dim.2%quali

R2 p.value
Soil 0.8255815 1.127917e-06
$Dim.2$category

Estimate p.value
Env4 2.566606 2.650535e-07
$Dim.3
$Dim.3$quanti
correlation p.value

Flower.before.shaking 0.6373128 0.001887133

Flower 0.6364710
Fruity -0.4941180
Fruity.before.shaking -0.5374876

0.001921831
0.022801235
0.011976303
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