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objectifs
Analyser la continuité des partenariats de complicité 
de délinquance et les facteurs qui influencent celle-ci :

- Les caractéristiques des délinquants
- Les caractéristiques des partenariats
- Les processus supra-dyadiques



Méthode et Données

2 Sources de données
• Réseau de co-arrestation

• Chicago (2006-2013)
• n = 181 615 individus
• n =  365 800 dyades (co-arrestations)

• Victimisation
• n = 20 017

Analyses : Modèles à risques
proportionnels avec covariées
dépendantes temporellement et clustering
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Informations individuelles
- Genre
- Ethnicité
- Âge
- Appartenance à un gang (même groupe)
- Distance géographique

Homophilie
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Structure des données

library(data.table)

data <- data.table(rbind(c("WHI", 0, "01/01/2001" , "A"),

c("BLU", 0, "01/01/2001", "A"),

c("WHI", 1, "02/01/2001", "A"),

c("BRU", 1, "02/01/2001", "A"),

c("BLU", 2, "03/01/2001", "A"),

c("PIN", 2, "03/01/2001", "A"),

c("BLU", 3, "04/01/2001", "B"),

c("ORA", 3, "04/01/2001", "B"),

c("YEL", 3, "04/01/2001", "B"),

c("WHI", 5, "05/01/2001", "A"),

c("PIN", 5, "05/01/2001", "A"),

c("WHI", 6, "06/01/2001", "A")))

colnames(data) <- c("IND", "ARR", "DATE", "DELIT")

data$DATE <- as.Date(data$DATE, format="%d/%m/%Y")



Structure des données

library(reshape2)

# Créer un numéro séquentiel pour cast

data.w <- data[order(data$DATE, data$ARR),]

data.w <- transform(data.w, Obs = seq_along(ARR) - match(ARR, ARR) + 1)

# Format large

data.w <- dcast(data.w,  ARR + DELIT + DATE ~ Obs, value.var="IND")

dyads <- merge(data, data.w, by=c("ARR", "DELIT", "DATE")) # Fusionner le large

dyads <- melt(dyads, id.vars=1:4, na.rm=TRUE) # Dyades format long

dyads$variable <- NULL

dyads <- dyads[dyads$IND != dyads$value] # Effacer loops
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dcast

# Créer un numéro séquentiel pour cast

data.w <- data[order(data$DATE, data$ARR),]

data.w <- transform(data.w, Obs = seq_along(ARR) - match(ARR, ARR) + 1)

# Format large

data.w <- dcast(data.w,  ARR + DELIT + DATE ~ Obs, value.var="IND")



1

2

3

5

merge

dyads <- merge(data, data.w, by=c("ARR", "DELIT", "DATE")) # Fusionner le large
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dyads <- melt(dyads, id.vars=1:4, na.rm=TRUE) # Dyades format long

melt
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dyads <- melt(dyads, id.vars=1:4, na.rm=TRUE) # Dyades format long

melt
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clean

dyads <- dyads[dyads$IND != dyads$value] # Effacer loops
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Structure des données

# Créer un numéro séquentiel pour les dyades
dyads.ind <- dyads[order(dyads$IND, dyads$DATE),]
dyads.ind <- transform(dyads.ind, Obs = seq_along(IND) - match(IND, IND) + 1)

# Créer une banque diadique par individus uniques
dyads.ind <- melt(dyads.ind, id.vars=c("IND", "Obs"))
dyads.ind <- dcast(dyads.ind, IND ~ variable + Obs, value.var="value")

# Trouver les liens entre A et C
triads <- merge(dyads, dyads.ind, by="IND")
triads <- melt(triads, id.var=1:5, measure.vars=patterns("ARR_", "DELIT_", "DATE_", "value_"), value.name=c("ARRac", "DELITac", 
"DATEac", "INDc"), na.rm=TRUE)
triads$variable <- NULL

# Trouver les liens entre C et D
triads <- merge(triads, dyads.ind, by.x="INDc", by.y="IND")
triads <- melt(triads, id.var=1:9, measure.vars=patterns("ARR_", "DELIT_", "DATE_", "value_"), value.name=c("ARRcd", "DELITcd", 
"DATEcd", "INDd"), na.rm=TRUE)
triads$variable <- NULL

# Garder les loops (D == C)
triads <- triads[triads$INDd == triads$value]
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# Créer un numéro séquentiel pour les dyades
dyads.ind <- dyads[order(dyads$IND, dyads$DATE),]

dyads.ind <- transform(dyads.ind, Obs = seq_along(IND) -

match(IND, IND) + 1)

# Créer une banque diadique par individus uniques

dyads.ind <- melt(dyads.ind, id.vars=c("IND", "Obs"))

dyads.ind <- dcast(dyads.ind, IND ~ variable + Obs, 

value.var="value")

cast
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# Créer un numéro séquentiel pour les dyades
dyads.ind <- dyads[order(dyads$IND, dyads$DATE),]

dyads.ind <- transform(dyads.ind, Obs = seq_along(IND) -

match(IND, IND) + 1)

# Créer une banque diadique par individus uniques

dyads.ind <- melt(dyads.ind, id.vars=c("IND", "Obs"))

dyads.ind <- dcast(dyads.ind, IND ~ variable + Obs, 

value.var="value")
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# Créer un numéro séquentiel pour les dyades
dyads.ind <- dyads[order(dyads$IND, dyads$DATE),]

dyads.ind <- transform(dyads.ind, Obs = seq_along(IND) -

match(IND, IND) + 1)

# Créer une banque diadique par individus uniques

dyads.ind <- melt(dyads.ind, id.vars=c("IND", "Obs"))

dyads.ind <- dcast(dyads.ind, IND ~ variable + Obs, 

value.var="value")
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# Trouver les liens entre A et C

triads <- merge(dyads, dyads.ind, by="IND")
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triads <- melt(triads, id.var=1:5, measure.vars=patterns("ARR_", "DELIT_", "DATE_", "value_"), 

value.name=c("ARRac", "DELITac", "DATEac", "INDc"), na.rm=TRUE)
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triads <- melt(triads, id.var=1:5, measure.vars=patterns("ARR_", "DELIT_", "DATE_", "value_"), 

value.name=c("ARRac", "DELITac", "DATEac", "INDc"), na.rm=TRUE)
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# Trouver les liens entre C et D

triads <- merge(triads, dyads.ind, by.x="INDc", by.y="IND")

triads <- melt(triads, id.var=1:9, measure.vars=patterns("ARR_", "DELIT_", "DATE_", 

"value_"), value.name=c("ARRcd", "DELITcd", "DATEcd", "INDd"), na.rm=TRUE)

triads$variable <- NULL

# Garder les loops (D == C)

triads <- triads[triads$INDd == triads$value]
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Un problème de taille…
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Un problème de taille…

•

•

Model1 <- coxph(Surv(time=Sample.dta$TimeA, time2=Sample.dta$TimeB, 

event=Sample.dta$Fail) ~ GenderA + GenderB + RaceABlk + RaceAHis + RaceAOth + 

RaceBBlk + RaceBHis + RaceBOth + log(age.B + 1) + log(age.A + 1) + Gang_A + 

Gang_B + log(Victimisation.A + 1) + log(SecondVictimisation.A + 1) + 

log(Victimisation.B + 1) + log(SecondVictimisation.B + 1) + log(CoArrest.A + 1) + 

log(SoloArrest.A + 1) + log(CoArrest.B + 1) + log(SoloArrest.B + 1) + OccurenceLN + 

OccurenceLNsq + D_Violent + D_Market + D_Justice + GenderHomo + RaceHomo +

log(AgeHomo + 1) + DiffGang + SameGang + LnDistanceNoMiss + log(NewTie.A + 1) + 

log(NewTie.B + 1) + log(Tryad + 1) + cluster(DyadA) +  frailty(DyadB), data=Sample.dta)



Un problème de taille…
•

•
•
•

library(foreach)

results <- foreach(i=1:100, .combine='rbind')%do% {

Sample.R <- sample(Dyads.R, 2435)

Sample.NR <- sample(Dyads.NR, 4896)

Sample <- as.data.table(c(Sample.R, Sample.NR))

Sample.dta <- merge(Dyads.dta, Sample, all.y=TRUE, all.x=FALSE, by.x="DyadID2", by.y="V1")

Model1 <- coxph(Surv(time=Sample.dta$TimeA, time2=Sample.dta$TimeB, event=Sample.dta$Fail) ~ 

GenderA + GenderB + RaceABlk + RaceAHis + RaceAOth + RaceBBlk + RaceBHis + RaceBOth + 

log(age.B + 1) + log(age.A + 1) + Gang_A + Gang_B + log(Victimisation.A + 1) + 

log(SecondVictimisation.A + 1) + log(Victimisation.B + 1) + 

log(SecondVictimisation.B + 1) + log(CoArrest.A + 1) + log(SoloArrest.A + 1) + 

log(CoArrest.B + 1) + log(SoloArrest.B + 1) + OccurenceLN + OccurenceLNsq + D_Violent + D_Market + D_Justice + 

GenderHomo + RaceHomo + log(AgeHomo + 1) + DiffGang + SameGang + LnDistanceNoMiss + log(NewTie.A + 1) + 

log(NewTie.B + 1) + log(Tryad + 1) + cluster(DyadA) +  + cluster(DyadB), data=Sample.dta)

summary(Model1)$coefficients

}



Pour les résultats
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