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HHiieerraarrcchhiiccaall  mmooddeellss

DDeeffiinniittiioonn

▪ Each group  is conditioned on .

▪ All  are conditioned on .

EExxaammppllee

▪ Multiple boxes are randomly filled by  marbles from a bag.

▪  is the th draw from the th box.

▪ Infer the the number of blue marbles  in each box.

AA  hhiieerraarrcchhiiccaall  mmooddeell  ccaannnnoott  ccoommpprreessss  ttrraaiinniinngg  ddaattaa

▪ Learns from data — each box's  is influenced by draws from all
boxes.

▪ Learning from training data is computationally inefficient — full
data set must be held.

PPrroobblleemm::  lleeaarrnniinngg  ffrroomm  ddaattaa

▪ Population  is a set of sets  of observations .

▪ Members of each  are drawn from distribution  with unobserved parameter , .

▪  are drawn from a common distribution .

▪ GGooaall:: devise a scheme that,

▪ given a training set ,

▪ infers the posterior distribution of  for any 

▪ iinn  aa  sshhoorrtteerr  aammoorrttiizzeedd  ttiimmee than running inference on a hierarchical model .

SSttuummpp  aanndd  ffuunngguuss

OObbsseerrvvaattiioonn

▪ In Bayesian modelling, information about data is con-
veyed through conditioning on the data.

▪ In a hierarchical model, influence of the th group on hy-
perparameter  passes through group parameters .

PPaatttteerrnn

▪ Training is accomplished through inference on a hierar-
chical model, in the usual way.

▪ Training outcomes are summarized as a collection of
samples , representing the mixture distribution of  of
all groups.

▪ For inference on new data item , a stump-and-fungus
model is employed:

TTuummoorr  iinncciiddeennccee  iinn  rraattss

HHiieerraarrcchhiiccaall

PPoosstteerriioorr

SSttuummpp  aanndd  ffuunngguuss

PPoosstteerriioorr
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