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Abstract

In this paper, partial least squares method and principal component method are used to reduce
the dimension of serum microRNAs data associated with Esophageal Squamous Cell Carcinoma
(ESCC), and several traditional discriminant methods and 10-fold cross-validation are employed
to reduce the dimension of the data, and a higher classification accuracy is obtained. By comparing
the accuracy of the two methods, it shows that the partial least squares method performs better
than the principal component method in dimension reduction and the reasons are analyzed.
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Table 1. Comparisons of classification error rates of four discrimination methods under two dimension reduction methods.

Classification results of serum microRNAs data in training set and test set. Each value in the table is error classification per-
centage averaged over 100 times of 10-fold cross validation. Perfect error classification is 0.1675

= 1. FERMERLEE TR R 75 AR R F R LR

Log LDA QDA SVM
m
PLS PCA PLS PCA PLS PCA PLS PCA

0.1773 0.2797 0.1744 0.2763 0.3546 0.2840 0.1685 0.2648"
20

0.1311 0.2599 0.1290 0.2600 0.1289 0.2274 0.1291 0.2586"

0.1803 0.2588 0.1887 0.2576 0.4091 0.3078 0.1675™ 0.2484"
50

0.1279 0.2354 0.1452 0.2432 0.1457 0.2563 0.1507" 0.2293"

A “cost=10, cost=0.01, “cost=0.005, "cost=1.
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Figure 1. When m = 20, Illustration of dimension reduction for serum microRNAs data First 2 PLS gene components are
employed. Black plots represent healthy samples, Red plots represent samples of illness
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Figure 2. When m = 20, Illustration of dimension reduction for serum microRNAs data. First 3 PLS gene components are
employed. Black plots and red plots represent healthy samples and samples of illness, respectively. The 3-dimensional. PLS
gene components plot illustrate the separability of the different classes
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