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In a study of runaway youths, 311 participants were recruited from four
shelters in New York and followed over two years. One hundred sixty seven
participants from two shelters received an intervention to reduce HIV risk acts and
144 participants from two shelters served as a control group. Since randomization
occurred in shelters, some baseline characteristics between the intervention and
the control groups were unbalanced, and this difficulty was handled by using
subclassification on the propensity score (Song, et. al., 2001).
One purpose of the study is to investigate their patterns of sexual behaviors
over time. For example, some participants’ number of risky sexual acts was
decreased over time, some showed increased numbers over time, and others
showed random fluctuations. This indicates that there are several groups of
participants showing different trajectories over time.
The purpose of this
presentation is to cluster participants with similar patterns of sexual behaviors.
A model-based clustering technique is adopted for this purpose. It addresses
cluster analysis as an analysis of mixtures of multivariate distribution (Wolfe 1970,
Fraley and Raftery 2000). Let’s denote that f1(Y,θ1), f2(Y,θ2), … , fg (Y,θg ) are g
probability distributions defined on a p-dimensional space of random vectors Y and
parameters θ1, θ2, … , θg , and π1, π2, … , πg are probabilities that observations belong

to corresponding probability distributions.
model with g components is

Then, the likelihood of the mixture

L(θ1 ,θ2 ,...,θ g ; π1 ,π 2 ,..., π g Y ) = ∏∑ πk f ( y i θk ) for independent yi, i = 1,…, n.
n
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Fraley and Raftery (2000) describe the EM algorithm (Dempster, Laird and
Rubin 1977) to obtain MLE of θ and π. This is a special case of MLE for mixed
continuous and categorical data, considering π as missing categorical variables
(Little and Schluchter 1985). Moreover, it can be extended to the case with
partially observed Y (Schafer 1997, Chapter 9.4.1).
We apply this technique to the study of runaway youths and examine whether
we can successfully cluster different patterns of sexual behaviors over two years.
Since there are often missing follow-ups, Y is partially observed in this data set,
and we use the EM algorithm with partially observed Y and completely missing π.
In this approach, choosing an appropriate number of cluster, g, corresponds to
choose an appropriate statistical model. Therefore, we use Bayesian model
selection (Fraley and Raftery 2000) to choose an appropriate number of clusters.
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RESUME
Dans le cadre d'une étude de jeunes fugueurs, 311 participants ont été recrutés dans quatre
refuges. Cette étude a pour objectif d'analyser les types de comportement sexuel qu'ils adoptent
dans le temps. Nous appliquons une technique de groupement sur modèle mettant en œuvre
l'algorithme EM pour déterminer s'il est possible de grouper avec succès différents types de
comportement sexuel sur une période de deux ans.

