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How to Cluster These?
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 To get one partition: Finite mixture models

 Gaussian mixture models: continuous data

 Latent class model: categorical data

One latent variable

 To get multiple partitions:

 Models with multiple latent variables

How?
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Learning Latent Tree Models

Learning latent tree models:  Determine

• Number of latent variables

• Numbers of possible states for latent variables

• Connections among nodes

• Probability distributions 

Difficult, but doable. Generations of algorithms developed.



2000 NIPS papers
 Partitioned in >1 way

 Doc clusters: Topics



300,000 New York Times Articles
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Traditional Chinese Medicine: Validation

20 data sets analyzed
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 Parents with a disease (depression) classified into 

several TCM classes (syndrome types)

 Liver-Qi Stagnation (肝气郁结). Treatment principle: 疏肝解郁， Prescription: 

柴胡疏肝散

 Deficiency of Liver Yin and Kidney Yin (肝肾阴虚)：Treatment principle: 滋肾养

肝， Prescription: 逍遥散合六味地黄丸

 Vacuity of both heart and spleen (心脾两虚). Treatment principle: 益气健脾,

Prescription: 归脾汤

 Important: different types treated differently.

 Currently, classification based on experts.

 Evidence-based TCM syndrome classification?

TCM: Practical Problem
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 Cluster patients based on symptoms.

 Match patient clusters with TCM syndrome types

 Use statistics about patient clusters to quantify TCM 

syndrome types

Evidence-Based TCM Syndrome Classification


