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3 Quelques opérations préparatoires
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#chargement des données
bpress <- read.table(file="hypertension.txt",sep="\ t",header=TRUE,dec=".")

#quelques statistiques
summary(bpress)

#distribution de la variable a prédire
table(bpress$niveau)

I R Console
> bpress <- read.table(file="hypertension.txt"”,sep="4t", header=TRUE, dec="."] B
> Houelques statistigques
> sunmary (bhpress)
niveanu horne fureur exercice surpoids
Min. :1.000 Min. 0.oooa Min. 0. oooa Min. :1.00 Min. :1.000
1=t Cm.:1.000 1=t Qu.:0.0000 1=t Qu. :0.0000 1=t om.:1.00 1=t Cm.:1.000
Median :2.000 Median :0.0000 Median :1.0000 Median :2.00 Median :2.000
Mean Z.073 Hean t0.4561 Mean t0.5163 Mean 11.96 Mean 11.992
Frd Om.:3.000 3rd Cu.:1.0000 3rd Cw.:1.0000 3rd om.:3.00 3rd Om.:3.000
Max. 4,000 Max. 1.0000 Max. :1.0000 Max. 13.00 Max. 13 .000
alocool SLress el rewvehnu education
Min. He Min. :1.000 Min. 11.000 Min. :1.000 Min. :1.000
1zt Qu.:1 1sc Ou.:1.000 1zt Qu.:1.000 1st Qu.:1.000 1sc Qu.:1.000
Median @2 Median :2.000 Median :2.000 Median :2.000 Median :2.000
Mean 2 Mean 12023 Hean 2.033 Mean 11.947 Hean t2.003
Jrd Qu.:3 3rd om. :3.000 Jrd Qu.:3.000 Jrd Om.:3.000 Jrd Qu.:3.000
Max. 13 Max. 13.000 Max. 13.000 Hax. 3 .000 Max. t3.000
> fdistribution de la wvariakhle & prédire
> table(bpressinivean)
1 2 3 4
165 95 69 64
> .
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#chargement de la librairie VGAM
library(VGAM)
#description et liste des procédures
library(help=VGAM)
R + ) 9

I Documentation pour, le package ‘VGAM:

Package: VGLM

Wersion: o.7-4

Date: 2007-10-1

Title: Vector Generalized Linear and Additive Models
Author: Thowas W. Tee <t.yeefauckland.ac.nz>

Maintainer: Thowas Tee <t.yeelauckland.ac.nz>

Depends: R (>= 2.4.0), =spline=s, methods, stats, statsd
Description: Vector generalized linear and additive models, and

associated models (Reduced-Rank VGLM=, Quadratic
RE-WGLM=, PReduced-Rank VGAMs). This package fits many
models and distribution by wmwaximgn likelihood estimation
[MLE) or penali=zed MLE. Also fits constrained ordination
models in ecology.

License: GPL wersion 2

TEL: http://wyw.stat.auckland. ac.nz/~vee,/ VGLH

LazyLoad: yes

LazyDhata: yes

Packaged: Mon ©ct 1 16:58:20 2007; yees

Built: R Z2.6.0; i386-poc-wingw3iZ; 2007-10-09 17:49:32; windows
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4 Régression logistique polytomique — LOGITS adjacents
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#modele avec les variables
modele <- vgim(niveau ~ ., data = bpress, family = acat())
summary(modele)
P& ') + + )
V! % ' # ! &( + )
! "/0.12 5
E ++ &L (4 ) +
# & +
1 &9S (! &9(
! ) $ !
9 ) )
# "/0.1 W9 ! $ &
++
&( ) &2 4 ( &(
++ & ! ( + |
=X) ++ o! p! !
2 ! ++
+ | ++
2 ) ! Y G o! P
) M F o} 1P
" 6 D7 GZJ6D7 < ) )
o! P




. R Console

> sumoary (modele)

Call:

Pearson Residuals:

log(P[¥=2]/P[¥=1]) -3.0542 -0.83907 0.
logiP[Y=3]1/P[Y=2]) -2.1487 -0.61541 -0O.

Nawes of linear predictors:
logiP[¥=2]/P[¥=1]), log(P[Y=3]1/P[Y=2]).,

Dizperszion Parameter for acat fammily:

MNumber of Iterations: 4
>

5 mbdele 22— wglbhlbnivesu--~ .. data = BEEess.

vglmiforrwula = niveau ~ ., family = acatl),

Min 10 Hedian

22997
24401

Coefficients:

Walue 3td. Error £ value
[Intercept) 1 -1.9923340 0.93137 -2.13978:
|Intercept) :2 -1.6436557 1.17658 -1.397011
[Intercept) 3 —-1.4208377 1.33622 -1.063327
horane: 1 -0.432412¢6 0.27644 -1.564217
horme : 2 0.4752763 0.33450 1.419565
horane & 3 -0.0185859¢R 0.36611 -0.051513
fumenur:1 -0.0115661 0.27587 -0.041926
fumeur: 2 0.56409:29 0.33776 2.5583:2:
furmeur : 3 0.3004519 0.35300 0.784487
exercice:l -0.5159573 0.161585 -3.188355
exercice: 2 0.1584960 0.13582 0.309386
exercice: 3 -0.2736963 0.21737 -1.259100
surpoids:1 0.4955359 0.155354 3.214455
surpoids:2 0.0061525 0.1544¢f 0.033354
surpoids:3 0.51658062 0.21133 Z.445515
alcool:1l 0.05595441 0.17058 0.350514
alcool:2 0.4474243 0.21019 2.12865:2
alcool: 3 0.2396112 0.23837 1.01369:2
stress:1 0.46599154 0.16799 2.797365
stress:2 -0.4705797 0.z20473 -2.298547
stress:3 0.2326691 0.22g42 1.027578
BElxq -0.0539924 Q.16308 -0.331077
sel:z 0.17795856 0.13901 0.894335
=T R -0.1945573 0.220:20 -0.5826453
revenu: 1 0.2245801%8 0.17023 1.320591
revenu: 2 0.0862780 0.20505 0O.420761
revenu: 3 0.1555104 0.22442 0.654026
education: 1 0.15058309 0.16475 0.315503
education: 2 -0.07104258 0.19935 -0.356380
education: 3 -0.2105464 0.z21907 -0.962475
Nurther of linear predictors: 3

Tarnily = acat ]

data = bpress)

30 Max
0.761590 3.0709
0832639 33335

log (P[¥=4]/P[T=3]) -1.67581 -0.29859 -0.13994 -0.035175 3.6436

log (P[¥=4]1/P[¥=3])

Rezidual Deviance: 943.1554 on 1167 degrees of freedom

Log-likelihood: -471.5927 on 1167 degrees of freedom
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#modele initial
modele.initial <- vglm(niveau ~ 1, data = bpress, f amily = acat())
summary(modele.initial)

> fmodéle initial
> modele,initial <- wvglminiveau ~ 1, data = bpress, family = acati))
> sumnar v (modele, initial)

Call:
vglmiformila = niveau ~ 1, fawmily = acati), data = bpress)

Pearson Residuals:

Min 10 Hedian 30 Hax
log(P[¥=2]/P[V¥=1]) -1.1094 -1.10944 0.37631 0.50694 1.2992
log(P[¥=3]/P[¥=2]) -1.1438 -0.35156 -0.35156 0.79584 1.7424
log (P[Y=4]/P[Y¥=3]) -1.2205 -0.27398 -0.14335 -0.14335 2.1117

Coefficients:
Walue 3td. Error t wvalue

[Intercept) 1 -0.535997 0.12711 -4.24046
[Intercept) 2 -0.350861 0.15715 -2.23262
[Intercept) :3 -0.075223 0.17354 -0.43345

Nurber of linear predictors: 3

Namez of linear predictors: log(P[V=2]/P[T=1]), log(P[¥=3]/P[Y=2]), log(P[V=4]/P[Y=3])
Dispersion Parameter for acat family: 1

Fesidual Deviance: 1042,242 on 1194 degrees of freedom

Log-likelihood: -521.121 on 1194 degrees of freedom

MNumber of Iterations: 4
>
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#modele avec les variables + contrainte paralléle
modele <- vgim(niveau ~ ., data = bpress, family =

summary(modele)

acat(parallel=TRUE))
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> Hmodéle avec les warishles + contrainte paralléle
> wodele £— wglminiveau ~ .; data = bpress, Tamily = acatiparallel=TRUE) )
> sumary (modele)

Call:
vglmiformula = niveauw ~ ., fawmily = acat(parallel = TREUE), datzs = bpress)

Fearson Residuals:

Min 10 Hedian 30 Max
log (PLY=2]/P[¥=1]) -2.9315 -0.86164 0.22514 0.823631 1.7292
log (P[Y¥=3]/P[¥=2]) —-1.7858 -0.87497 -0.21374 0.625133 3.0770
log (P[¥=4]/P[¥=3]) -1.3772 -0.3022Z0 -0.14600 -0.044211 3.5583

Coefficients:
Value 3td. Error t walue
(Intercept) :1 -1.7653611 (3 il = Lot R e AR et

[(Intercept) 2 —-1.7403835 0.402177 —-4.327407
[Intercept) :3 —-1.6233000 0.426675 —-3.805850
homtne 0.01e5790 0.10200% 0.162525
Tumeur 0.4039734 0.104494 3.366007
exercice -0.2004626 0.080597 -3.308147
surpoids 0.31138a65 0.058581 5.317279
aleool 0.25403 65 0.0685494  3.87Y5797
Stress 0.05475735 0.082391 0.3877646
sel 0.00Z7606 0.081006 0.045251
revenu 0.1507329 0.0683478 2.374032
education -0.0218193 0.0681070 -0.354009

Nurber of linear predictors: 3

Namwes of linear predictors:
log (P[¥=2]/P[Y=1]), log(P[¥=3]/P[¥=2]), log(P[V=4]/P[¥=3])

Iispersion Parasteter for acat family: 1
Fesidual Deviance: 970.133¢6 on 1185 degrees of freedom
Log-likelihood: —-485.0668 on 1185 degrees of freedom

Nurnber of Iterations: 4
>
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5 Reégression logistique polytomique — LOGITS cumulatifs
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#modeéle avec la constante contrainte paralléle

modele <- vgim(niveau ~ 1, data = bpress, family =
summary(modele)

cumulative(parallel=TRUE,reverse=TRUE))

#modéle avec les variables + contrainte paralléle

modele <- vgim(niveau ~ ., data = bpress, family =

summary(modele)

cumulative(parallel=TRUE,reverse=TRUE))
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> modele <- wglm(niveau ~ 1, data = bpress,

> sumrnary (modele)

Call:

vglm(formila = niveau ~ 1, fawily = cuulative (parallel =
reverse = TRUE), data = bpress)

Pearson Residuals:

Min 1Q Hedian 30 Hax
logitc (P[¥>=2]) -1.0982 -1.09524 0.29555 0.51249 1.3Z69
logit (P[¥>=3]) -1.0981 -0.35565 -0.35565 0.625821 1.54:28
logitc (P[¥>=4]) -1.0602 -0.32406 -0.20556 -0.20586 2.1796
Coefficients:

Value Std. Error t value
[(Intercept):1 0.31545 0.10140 3.1407
[Intercept) 2 -0.69315 0.10620 -6.5269
[Intercept) :3 -1.65525 0.13642 -12.1336

Nurber of linear predictors: 3

Names of linear predictors: logitc (P[Y¥>=2]), logitc(P[¥>=3]).
Dispersion Parameter for cumulative family: 1

Residual Dewviance: 1042.242 on 1194 degrees of freedom
Log-likelihood: -521.121 on 1194 degrees of freedom

Number of Iterations: 4

family = cumulative (parallel=TRUE, reverse=TRIE)

TRUE,

logit (P[T>=4])

> f#imodele awvec les warisbles + contrsinte paralléle

= nodele %— wglminiwean » ; datsa = bpress; Esmiily =

> sunmary (modele)

Call:

vglm (formula = niveau ~ ., family = cumulative (parallel =
rewverse = TRUE), data = hpress)

Pearson Residuals:

Min 1Q Hedian k] Hax

logit (P[Y¥>=2]) -2.9797 -0.54349 0.24003 0.67796 2.1382
logit (P[¥>=3]) -1.8360 -0.68160 -0.26794 0.49110 3.35485
logitc (P[¥>=4]) -1.4907 -0.34153 -0.20577 -0.12673 3.4590
Coefficients:

Value 3td. Error £ value
(Intercept):1 -2.1854537 0.67656 -3.227449
(Intercept):2 -3.339093 0.658567 -4.54562
(Intercept):3 -4.415433 0.70302 -6.28062
homme 0.029074 0.19349 0.15026
fumeur 0.7453547 0.19590 3.79707
exercice -0.430897 0.11432 -3.76926
surpoids 0.605690 0.10903 5.58264
alcool 0.449359 0.12167 3.69311
stress 0.154631 0.11509 1.30940
sel 0.020293 0.11557 0.17560
revenu 0.z98054 0.12006 2.48286
education —-0.017010 0.11559 -0.14678
Nurber of linear predictors: 3

Names of linear predictors: logit (P[¥>=2]), logit(P[¥>=3]1).

Dispersion Parameter for cumulative family: 1
Residual Deviance: 969.4615 on 1185 degrees of freedom
Log-likelihood: -484.7308 on 1185 degrees of freedom

Number of Iterations: 5
=

cumilative (parallel=TRUE,reverse=TRUE] |

TRIE,

logit (P[T>=4])

-1 "H# o,
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#sélection automatique de variables - backward
backward_vglm <- function(x,seuil=2,...){
#nombre de modalités de y
K <- length(unique(x[,1]))
#indicateur si recherche doit continuer
okSearch <- TRUE
#boucle de recherche
while (okSearch == TRUE && length(x) > 1){
#former la formule de régression
str_formule <- paste(names(x[1]),"~")
for (j in 2:length(x)){
str_formule <- paste(str_formule,names(x[j])," +")
}
str_formule <- substr(str_formule,1,nchar(str_f ormule)-2)
print(str_formule)
#transformer en formule
formule <- as.formula(str_formule)
#lancer la régression
modele <- vgim(formule, data = x, ...)
summary.modele <- summary(modele)
#récupérer coefs, écarts-type et t-value
mat.coef <- attr(summary.modele,"coef3")
print(mat.coef)
t.value <- mat.coef[,3]
#récupérer le min. en valeur absolue et son indice
t.min <- (min(abs(t.value[K:length(t.value)])))
t.index <- which.min(abs(t.value[K:length(t.val ue))))

if (t.min < seuil){
#non-significatif, on supprime la variable
index <- t.index + 1




X <- X[,-index]
} else
{
okSearch <- FALSE
}
}

#récupérer la derniére formule
formule <- as.formula(str_formule)
return (vglm(formule, data = x, ...))

}

%) ' =1 % 1 &L G

#modele avec sélection de variables
modele <- backward_vglm(bpress,family = cumulative( parallel=TRUE,reverse=TRUE))

summary(modele)

I=: R Console

> Surnary (mode le)

Call:
woglm (formula = formule, family = ..1, data = =)

Pearson Residuals:

Hin 10 Median 30 Max
logit (P[¥»=2]) -2Z.9447 -0.85530 0.24144 0.674158 2.0340
logitc (P[¥»=3]) -1.709Z -0.66524 -0.273585 0.51176 3.1199
logit (P[¥>=4]) -1.6059 -0.34075 -0.20556 -0.13231 3.3770

Coefficients:
Value 3td. Error £ wvalue

[Intercept) 1 -1.537201 0.45495 -3.5601
[Intercept) & -3.02514 0.4595961 -46.0510
[Intercept) :3 —-4.09965 0.51828 -7.9101
furmenur 0.74764 0.19450 3.5440
exercice -0.42604 0.11565 -3.7485
surpoids 0. 60459 0.108582 &.5587
alcool 0.44515 0.1i=007 3.7157
revenn 0.31109 0.11940 Z.6056
Nurther of linear predictors: 3

Names of linear predictors: logit(P[¥>=2]), logit(P[¥>=3]), logitc(P[¥=>=4])

Dispersion Parameter for cumulative family: 1

Residual Dewianhce: 971.2377 on 1189 degrees of freedom

Log-likelihood: -435.6155 on 1159 degrees of freedom

MNuamber of Iterations: 4
>
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R Console

> modele <- wglminiveau ~ fuweur, data = bpress, family = acat|()
> summar Y (modele)

Call:
vylmiformula = niveau ~ fumeur, family = acat (), data = bpress)

Fearson Residuals:

Min 10 Median 30 Max
log(P[¥=2]/P[Y¥=1]) -1.2162 -1.01009 0O.31925 0.57119 1.364A
log (P[T=3]/F[T=2]) -1.3504 -0.44412 -0.26032 0.63574 2.1115
log (P[Y=4]/P[¥=3]) -1.2800 -0.32385 -0.18483 -0.098%90 Z.7107

Coefficients:
Value 3td. Error t walue

(Intercept):1l -0.514455 0.17044 -3.01833
[Intercept) :2 -0.749237 0.23800 -3.14809
(Intercept) :3 -0.26:2364 0.25743 -0.55211
fumeur:1 —0.055078 0.25586 -0.215Z6
fumeur: 2 0.749237 0.32118 2.33279
fumeur:3 0.285354 0.38667 0.778Z3

Nummber of linear predictors: 3

Namezs of linear predictors:
log{P[¥=2]/P[T=1]1), log(P[¥=3]/P[T=Z2]1), log(P[¥=4]/FP[T=3])

Iispersion Parameter for acat family: 1
Residual Dewviance: 1026.211 on 1191 degrees of freedom
Log—likelihood: -513.1054 on 1191 degrees of freedom

Number of Iterations: 4
-
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Nombre de niveau [fumeur
niveau 1 O|Total
4 44 20| 64
3 43 26| 69
2 43 55| 98
1 76 92| 168
Total 206 193] 399
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I R Console

> mwodele <— wglm(niveau ~ fumeur, data = bpress, fawily = cwoulative (reverse=TRUE] )
> swmnary (mode le)

Call:
vglmiformula = niveau ~ fuweur, family = cumulative (rewverse = TRUE],
data = hpress)

Fearson Residuals:

Min 10 Median 30 HMax
logit (F[Y¥==2]) -1.215Z -0.99183 0.28967 0O.522Z50 1.362Z3
logitc (F[¥>=3]) -1.3391 -0.42410 -0.29058 0.52963 Z.Z5985
logitc (F[Y¥=>=4]) -1.0766 -0.37629 -0.23245 -0.17175 Z.82Z35

Coefficients:
Value 3td. Error t walue

[Intercept):1 0.093332 0.1441z 0.6476
[Intercept) :2 -1.161791 0.16594 -6.5768
[Intercept) i3 —-2.157559 0.23615 -9.1363
fumeur: 1 0.443469 0.z20401 =Z2.1737
fueur: 2 0.545574 0.22009 3.8356
funeur: 3 0.554153 0.29093 Z.9355

Nuber of linear predictors: 3

Names of linear predictors: logitc(P[Y:>=2]), logic(P[¥>=3]), logit(P[¥T>=4])
Diszpersion Paraweter for curalative family: 1

Pesidual Deviance: 1026.211 on 1191 degrees of freedom

Log—-likelihood: -513.1054 on 1121 degrees of freedom

Nutrber of Iterations: 4
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