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Problem Definition
A gene expression classifier for thyroid cancer diagnosis is developed
by applying different feature selection methods and supervised
learning algorithms to predict whether thyroid nodules are malignant
or benign using gene expression data.

Data Set
The study was performed at 49 clinical sites, which enrolled 3,789
patients and collected 4,812 samples from thyroid nodules > 1cm
requiring evaluation. 577 cytologically indeterminate aspirates were
obtained, of which 413 had corresponding histopathology from
excised lesions. 265 indeterminate nodules were used as our testing
set. Actual data is processed by robust multi-array average (RMA)
method, which is an estimate of the expression measure for each
gene using all the replicated probes for that gene. 1
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PCA is first applied to the original
data set of 167 features to determine
the most important features and
returns 71 components. Then we
applied LASSO and forward search
separately to determine the final
feature set. Figure to the right shows
cross validation MSE error of
LASSO. Best model from LASSO
has 20 features. We used the
intersection of LASSO determined
features
and
forward
search
determined features to get a
resulting final feature set of 6
features.
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We tried several methods as shown above. For
each method with parameters, we use 10-fold cross
validation to choose parameters. The best 6 models
we get are used for ensemble. For every test point,
each model votes for its label. We set the label to be
the one that gets more votes. The final model has
81.13% accuracy (77.65% in malignant samples
and 82.22% in benign samples).

Conclusion and Future Work
Our final model gets 81.13% accuracy, but the gap between cross-validation error and test error indicates overfitting. We will try
more robust feature selection method and more powerful ensemble algorithm in the future.
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