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We investigated the use of support vector machines (SVMs) to distinguish quasars from stars
using survey databases from different wavebands. We first employed a random forest approach
for selection and weighting of features. We find that SVMs are an effective method to preselect
quasar candidates from multiwavelength data.

Two data sets were used, one from SDSS, USNO-B1.0, and FIRST (the “FIRST sample”),
and another from SDSS, USNO-B1.0, and ROSAT (the “ROSAT sample”). We analyzed SVM
performance for different features in Tables 1 and 2 and find that the accuracy with the FIRST
sample was superior to that with the ROSAT sample except in the case of feature selection. Per-
formance was improved by using selected features, but was poorer when features were weighted.
We conclude that when SVMs are used for classification purposes, feature selection is necessary
since this not only improves the performance, but also reduces the dimensionalities.

Table 1. Separation of quasars and stars in the FIRST sample by SVMs.

Sample | All Features | Weighted  Features | Selected Features
classified |known— | quasars stars | quasars stars | quasars stars
quasars | 6479 779 6479 781 6426 495
stars | 0 6 |0 4 |53 290
Accuracy(%) | 100.0£0.00 0.01+£0.00 | 100.0£0.00 0.01+£0.00 | 99.1840.18 36.91+£2.83
Total accuracy(%) | 89.2840.00 !89.25:&0.00 !92.46:|:0.40

Table 2. Separation of quasars and stars in the ROSAT sample by SVMs.

Sample | All Features | Weighted  Features |Selected Features
classified |[known— | quasars stars | quasars stars | quasars stars
quasars | 6347 1587 6360 2355 6221 71
stars | 13 770 |0 2 [ 139 2286
Accuracy(%) | 99.80+0.12 32.65+3.73 | 100.040.00 0.00£0.00 | 97.814£0.77 96.994+1.15
Total accuracy(%) | 81.64+0.99 | 72.984+0.08 | 97.60£0.56
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