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Molecular Classification

1. Normalization 

a. Lowess/Loess
2. Feature Selection

a. Parametric t-test

b. Misclassification rate

c. Fold change

3. Classification Algorithms

a. Compound covariate predictor

b. Bayesian compound covariate

c. Diagonal linear discriminant analysis

d. K-nearest neighbor

e. Nearest centroid

f. Support vector machines

4. Classification Validation

a. Leave-one-out validation

b. Fold validation

c. Bootstrap validation

The BRB-ArrayTools
1. Demonstrate key analysis tasks, using a sample dataset
a. class comparison

b. class prediction

c. classification validation

d.   applying the classifier to a testing set
Exercise
Pomeroy et al have collected microarray gene expression data from 99 patient samples, including healthy patients, medulloblastoma patients,  and patients with other brain tumors such as primitive neuroectodermal tumours (PNETs), atypical teratoid/rhabdoid tumors (AT/RTs) and malignant gliomas. 

1. Download the expression data from the Lab web page, containing a training and a testing set. 

2. Build a class predictors for 2 classes (normal, brain tumor), 3 classes (normal, meduloblastoma, other brain tumors), and all classes

2.a. Use all feature selection methods, with three different values for the parametric t-test.
2.b. Evaluate the predictors using the built-in classification validation methods.
2.c. Apply your classifier to the testing set.
3. Select the best performing classifier for 2, 3, and all classes, determine the predictor genes for each class. Write a Ruby script that generates an LFF file containing the predictor genes, and upload it into Genboree.

 4. For the set of predictor genes used for the best classifier, use the DAVID  online tools to obtain gene ontology and pathways summary.
 5. Perform feature selection using fold change and then class comparison using t-test, a restriction of 10% on the proportion of false discoveries, and a restriction of 10 on the number of false discoveries; determine the gene list  in all cases, then used DAVID to obtain functional classification and pathway information for each gene list. Compare the summary information obtained for each  set of genes with the one obtained for the predictor genes.
6. Summarize the following information for all analysis:
* Gene selection parameters

* Classification rate for each class prediction method using the classification validation

* Agreement between each class prediction method and the testing set

Write a report answering the following questions.
1. Compare the classification validation and prediction accuracy. Are they always consistent ? 
2. Compare different classification validation methods and relate them to prediction accuracy.

3. Which classifier would you choose ? Motivate your choice. 
Please provide the individual HTML output files, the collated analysis summary, and your report in electronic format (Microsoft Word, PDF, or PS). Create an archive and email it at coarfa@bcm.edu.
