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Summary. We consider the problem of combining inference in related nonparametric Bayes

models. Analogous to parametric hierarchical models, the hierarchical extension formalizes

borrowing strength across the related sub-models. In the nonparametric context, modelling

is complicated by the fact that the random quantities over which we define the hierarchy are

infinite dimensional. We discuss a formal definition of such a hierarchical model. The ap-

proach includes a regression at the level of the nonparametric model. For the special case of

Dirichlet process mixtures, we develop a Markov chain Monte Carlo scheme to allow efficient

implementation of full posterior inference in the given model.
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Fig. 1. Combining data from related studies assuming independent sub-models (left panel), and

exchangeable subjects across studies (right panel). The desired level of borrowing strength across

the sub-models is in-between these two extremes. See also Figure 2.
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Fig. 2. Full hierarchical model. Equations (2) and (3) define a hierarchical model which assumes the

random measure à�á in study â to be a mixture of the common measure ãfä , shared by all studies,

and an idiosyncratic measure ã�á specific to each study.
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3.2. Markov Chain Monte Carlo SimulationQR�]�'����1A���.��
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Fig. 3. Some typical patients. The triangles are the observed WBC. The solid line is the posterior

fitted curve ��� � áC��������  ¡£¢ as a function of � . The dotted lines indicate one posterior standard deviation

margins.
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Fig. 4. The common and idiosyncratic measures ã ä , ãAº and ãi» . Consider a patient with covariates¼A½�¾ � CTX ¾À¿oÁJÂ Ã »oÄ GM-CSF ¾_ÅoÆeÁJÂ3Ç±Á Ä AMF ¾ÀÈ � and random effects vector generated fromã�á (â ¾�È Ä"É3Ä�Ê , respectively). That is ËNÌ¤ã�á � Ë   ¼X¾G¼ ½ � . The three panels plot quantiles of � ��� Ä Ë �
against days � . The dark grey shade indicates the 25% and the 75% quantiles, the light grey shade

indicates the 10% and 90% quantiles. The central solid curve plots the median of � ��� Ä Ë � against day� .
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Fig. 5. Some features of the posterior predictive distribution for a patient from the population at large,

i.e., Î �x¡iÏ©Ð º­Ñ º   ¡t� . The left panel shows the estimated WBC profiles for different levels of CTX as a

function of days. The center panel shows the probability of recovery beyond ÒYÓ'Ô ¾ É È3ÈÕÈ by day

14. The right panel plots the expected number of days below the critical level Ò&Ó°Ô ¾ É ÈÕÈ3È as a

function of the covariates CTX and AMF, keeping GM-CSF at ÅoÆeÁJÂ3Ç±Á . For AMF=1, only CTX=3.0 is

shown (to avoid extrapolation beyond the range of the data). The point for � Ô%Ö#× ¾Y¿ Ä�Ø:Ù ã ¾ É � is

overlaid with AMF=0. The vertical bars indicate one posterior standard deviation.
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