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Abstract: Based on the fact that no single sampling method can be performed well on all defect data sets
and it is necessary to select suitable sampling methods for software defect data, a sampling recommenda-
tion algorithm based on collaborative filtering for software defect data has been proposed. Firstly, the ma-

instream sampling methods are sorted on historical defect data to obtain the performance ranking of the
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mainstream sampling methods under specific classification algorithms and metrics. Secondly, the Jaccard
similarity coefficient between the new defect data and the historical defect data is calculated to mine data
similarity. And finally, the information of sampling method ranking and data similarity is combined to
build a recommendation network, and the cooperative filtering algorithm is used to recommend the applica-
ble sampling method for the new software defect data. The simulation experiment is carried out on multiple
NASA defect data sets by using Python. The experimental results show that the sampling recommendation
algorithm based on collaborative filtering for software defect data is feasible and effective.

Key words: software defect data; sampling recommendation algorithm; collaborative filtering; data similarity
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Random Under Sampler,smote, SMOTEENN, SMOTETomek il TomekLinks iX 11 Ff 3 3% a0 #4877 1% -
PEAT S0, B AR VT 2 25 1 (KNIND L 3 7 i) B AL (SVMD Al Hk S (DTC) ML 24 2 rh i) 3 Fh 22 it /3 250
W BT R T A B T A5, A SC ik B KNNL SVM R DTC 15 b 55 1 40 8 Rk, # IR 1
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HEE 5 k44 FR CM1 KC1 KC3 KC4 MC1 MC2 MW1 PC1 PC2 PC4
ADASYN 0.699 0.816 0.681 0 0.962 0.567 0.688 0.751 0.898 0.770
Borderline SMOTE 0.740  0.847  0.817 0.715 0.978 0.563 0.737 0.800 0.960  0.801
Cluster Centroids 0.500  0.517  0.495  0.757 0.712  0.493  0.441 0.476  0.560  0.562
ENN 0.900  0.898  0.833  0.941 0.994 0.733 0.882 0.906  0.991 0. 852
NearMiss 0.812  0.975 0.732 0.732 0.863 0.648 0.859 0.792 0.910  0.865
Random Over Sampler 0.840 0.841 0.787 0.738 0.989 0.598 0.863 0.899 0.989  0.858
Random Under Sampler 0.692  0.668  0.591 0.743  0.741 0.544  0.459  0.568  0.800  0.523
smote 0.713 0.827 0.685 0.736  0.961 0.569 0.686 0.740 0.899  0.783
SMOTEENN 0.986 0.966 0.983 0.933 0.995 0.853 0.960 0.959  0.993  0.943
SMOTETomek 0.747  0.858  0.826  0.841 0.966  0.744 0.700 0.773  0.918  0.793
Tomek Links 0.831 0.837 0.804 0.809 0.993 0.645 0.845 0.906  0.990  0.838

F 3 IZRETE SVM 53 K EE TR BN =

HRE T 44 B CM1 KC1 KC3 KC4 MC1 MC2 MW1 PC1 pPC2 PC4
ADASYN 0.630 0.657 0.589 0 0.720  0.573  0.640  0.601 0.704  0.583
Borderline SMOTE 0.688 0.700 0.670  0.595 0.683 0.520 0.715 0.618 0.819  0.618
Cluster Centroids 0.565  0.559  0.455 0.619 0.546  0.507  0.429 0.519 0.710 0.617
ENN 0.863 0.866 0.819 0.79 0.992 0.533 0.857 0.915 0.991 0. 833
NearMiss 0.673 0.798 0.732 0.589 0.580 0.707 0.794 0.684 0.680 0.741
Random Over Sampler 0.609 0.689 0.598 0.572 0.772  0.627 0.665 0.602 0.764  0.594
Random Under Sampler 0.577  0.674  0.527  0.565  0.541 0.567  0.529  0.505 0.640  0.562
smote 0.638 0.695 0.588 0.595 0.768 0.651 0.648 0.602 0.714  0.596
SMOTEENN 0.698 0.766 0.639 0.678 0.781 0.747 0.795 0.703  0.807 0.652
SMOTETomek 0.608 0.706  0.570  0.656 0.773 0.636  0.666 0.609 0.739 0.586
TomekLinks 0.873 0.854 0.798 0.674 0.992 0.694 0.895 0.915 0.991  0.860

F4 NEEEDICHEXEEITHRNARE

AR TT B 44 R CM1 KC1 KC3 KC4 MC1 MC2 MW1 PC1 PC2 PC4
ADASYN 0.858 0.867 0.829 0 0.990 0.680 0.856 0.902 0.987 0.915
BorderlineSMOTE 0.881 0.871 0.841 0.719 0.993 0.705 0.871 0.909 0.988 0.915
Cluster Centroids 0.704  0.647  0.596 0.730 0.883 0.578 0.752 0.784 0.690  0.837
ENN 0.803 0.868 0.767 0.922 0.993 0.709 0.790 0.874 0.981  0.869
Near Miss 0.808 0.973 0.705 0.717 0.908 0.659 0.821 0.741 0.790  0.911
Random Over Sampler 0.937  0.905 0.897 0.710 0.992 0.746 0.946  0.960  0.993  0.954
Random Under Sampler 0. 642 0.682 0. 655 0.732 0. 810 0.618 0. 581 0.638 0. 860 0.823
smote 0.863 0.867 0.840 0.717 0.991 0.708 0.854 0.911 0.989 0.914
SMOTEENN 0.914  0.937 0.915 0.953 0.998 0.793 0.919 0.955 0.994  0.945
SMOTETomek 0.856 0.876 0.837 0.820 0.991 0.675 0.870 0.904  0.987 0.914
Tomek Links 0.802 0.825 0.753 0.803 0.992 0.652 0.837 0.868 0.979  0.878
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