
Statistics for Microarrays:

Design, Analysis and Inference

Exercise sheet 4: Prediction and Classification with Microarray Data

In Glasgow a study was performed on biopsies of 62 breast cancer patients. For 59 genes
within these biopsies their relative DNA amplification or deletion with respect to some
reference was measured. Moreover, on the patients some follow-up information, such as
age at diagnosis, follow-up time, whether or not the patient died of breast-cancer, whether
or not the patient died, the size of the tumour and the Nottingham Prognostic Index.

The data bc.genes is stored as a 62 × 59 matrix of log-transformed DNA amplification
values. Values below 0 indicate deletion, whereas values above zero indicate amplification.
The rows correspond to the 62 patients.

The covariates are stored in the variable bc.cov.

• JBGRP is a tumour classification variable on the basis of the biopsy.

• Age.at.diag = age at diagnosis of the breast tumour.

• FUP stands for follow-up time from the moment of tumour discovery and death or the
end of the study.

• BRCAdeath: 1 stands for death due to breast cancer.

• Anydeath: 1 stands for the death of the patient.

• B...R.GRADE: pathological variable on the basis of the biopsy, describing the severity
of the tumour (1= low, 3=high).

• SIZE..mm: size of the tumour at biopsy in millimetres.

• NPI: Nottingham Prognostic Index, where 1 is good and 9 is bad.

The aim of this lab is to perform classifications and predictions using the microarray data.

1. Classification. Use step.lda and step.knn to predict JBGRP on the basis of the
amplification data.

(a) How many genes are selected? Which genes are selected?

(b) How do the prediction models perform? Calculate the expected misclassification
error or a “random” predictor by hand.

(c) Try to use the data to predict the death by breast cancer variable.



2. Continuous prediction. Use the LASSO (lars with type="lasso") to predict the
NPI on the basis of the amplification data.

(a) Use cv.lars(. , . , type="lasso") to find the appropriate LASSO cut-off.

(b) Perform a LASSO regression.

(c) Plot the LASSO object with the plot.lasso command, using the tuning pa-
rameter to specify only part of the plot.

(d) Which genes are selected? Does the amplification of these genes have a negative
or positive influence on the patient’s prospects.

3. Consider some of the other variables and see if you can use any of the above techniques
to predict these variable on the basis of the DNA amplification data.


