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Table 1 The performance of five LPI prediction methods on CVl

Metric Dataset LPI-BLS LPI-CatBoost PLIPCOM LPI-SKF LPI-EnEDT

Precision

Dataset 1 0.8458±0.0014 0.8317±0.0132 0.8428±0.0060 0.8757±0.0086 0.8022±0.0145
Dataset 2 0.8547±0.0031 0.8220±0.0139 0.8537±0.0065 0.8627±0.0223 0.8446±0.0203
Dataset 3 0.7110±0.0011 0.6871±0.0060 0.7173±0.0084 0.7298±0.0153 0.6640±0.0163
Dataset 4 0.5653±0.0088 0.4613±0.0369 0.4894±0.0508 0.6108±0.0249 0.5224±0.0917
Dataset 5 0.7901±0.0021 0.7713±0.0040 0.7721±0.0021 0.7517±0.0098 0.7092±0.0498
Ave. 0.7534 0.7147 0.7351 0.7661 0.7085

Recall

Dataset 1 0.6550±0.0009 0.8331±0.0140 0.9632±0.0028 0.5932±0.0156 0.9689±0.0096
Dataset 2 0.6738±0.0013 0.8399±0.0201 0.9628±0.0043 0.5212±0.0107 0.9737±0.0200
Dataset 3 0.6270±0.0006 0.6154±0.0241 0.7618±0.0141 0.6226±0.0058 0.8432±0.0235
Dataset 4 0.5328±0.0074 0.3539±0.0700 0.3190±0.0668 0.6056±0.0280 0.5921±0.0899
Dataset 5 0.7063±0.0038 0.7921±0.0135 0.8569±0.0037 0.6727±0.0037 0.9015±0.0184
Ave. 0.6390 0.6869 0.7727 0.6030 0.8560

Accuracy

Dataset 1 0.7512±0.0005 0.8310±0.0071 0.8917±0.0039 0.7254±0.0032 0.8650±0.0073
Dataset 2 0.7620±0.0018 0.8258±0.0064 0.8987±0.0034 0.7065±0.0081 0.8973±0.0134
Dataset 3 0.6605±0.0012 0.6677±0.0091 0.7298±0.0034 0.6544±0.0092 0.7080±0.0097
Dataset 4 0.5424±0.0048 0.4801±0.0201 0.4972±0.0306 0.5727±0.0196 0.5993±0.0759
Dataset 5 0.7337±0.0025 0.7785±0.0067 0.8018±0.0018 0.6726±0.0036 0.7665±0.0266
Ave. 0.6900 0.7166 0.7638 0.6663 0.7672

F1-score

Dataset 1 0.7381±0.0012 0.8314±0.0067 0.8989±0.0033 0.6298±0.0070 0.8775±0.0077
Dataset 2 0.7533±0.0020 0.8282±0.0067 0.9048±0.0027 0.5828±0.0117 0.9053±0.0131
Dataset 3 0.6663±0.0008 0.6480±0.0148 0.7377±0.0034 0.5950±0.0086 0.7426±0.0108
Dataset 4 0.5483±0.0081 0.3812±0.0573 0.3783±0.0597 0.5401±0.0232 0.6552±0.0639
Dataset 5 0.7458±0.0030 0.7812±0.0080 0.8121±0.0018 0.6345±0.0041 0.7862±0.0298
Ave. 0.6904 0.6940 0.7464 0.5964 0.7932

AUC

Dataset 1 0.9192±0.0005 0.8860±0.0048 0.9313±0.0030 0.9344±0.0073 0.9263±0.0073
Dataset 2 0.9301±0.0017 0.8909±0.0044 0.9389±0.0034 0.9199±0.0149 0.9416±0.0134
Dataset 3 0.7849±0.0020 0.7151±0.0112 0.8223±0.0029 0.8117±0.0159 0.8152±0.0097
Dataset 4 0.5843±0.0094 0.4726±0.0270 0.4891±0.0326 0.6479±0.0379 0.6773±0.0759
Dataset 5 0.8738±0.0028 0.8498±0.0064 0.8806±0.0019 0.8455±0.0076 0.8796±0.0266
Ave. 0.8185 0.7629 0.8124 0.8319 0.8480

AUPR

Dataset 1 0.8851±0.0022 0.8936±0.0049 0.9224±0.0037 0.9196±0.0092 0.9006±0.0077
Dataset 2 0.8975±0.0032 0.8929±0.0050 0.9266±0.0044 0.8787±0.0260 0.9191±0.0087
Dataset 3 0.7469±0.0006 0.7024±0.0109 0.8060±0.0044 0.7772±0.0198 0.7878±0.0226
Dataset 4 0.5851±0.0109 0.5074±0.0254 0.4987±0.0272 0.6348±0.0340 0.6159±0.1024
Dataset 5 0.8579±0.0036 0.8274±0.0079 0.8626±0.0027 0.8364±0.0170 0.8665±0.0123
Ave. 0.7945 0.7647 0.8033 0.8093 0.8175
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Table 2 The performance of five LPI prediction methods on CVp

Metric Dataset LPI-BLS LPI-CatBoost PLIPCOM LPI-SKF LPI-EnEDT

Precision

Dataset 1 0.5370±0.0347 0.3405±0.1562 0.3541±0.1209 0.7009±0.1208 0.6062±0.2160
Dataset 2 0.5769±0.0287 0.3468±0.1536 0.3879±0.1793 0.6138±0.1316 0.6558±0.1912
Dataset 3 0.4479±0.0234 0.5419±0.0476 0.3772±0.1050 0.6639±0.1119 0.5203±0.1368
Dataset 4 0.5319±0.0042 0.6023±0.0286 0.7413±0.0151 0.7261±0.0412 0.6173±0.0619
Dataset 5 0.4164±0.0122 0.7868±0.0085 0.7459±0.0037 0.7264±0.1465 0.7156±0.0645
Ave. 0.5020 0.5237 0.5213 0.6862 0.6211

Recall

Dataset 1 0.5264±0.0130 0.2567±0.1423 0.2165±0.0725 0.5415±0.0702 0.7846±0.2932
Dataset 2 0.5486±0.0204 0.2325±0.1309 0.1744±0.1197 0.4114±0.0551 0.7990±0.2857
Dataset 3 0.4819±0.0104 0.3637±0.0817 0.3023±0.1209 0.4982±0.0746 0.7680±0.2149
Dataset 4 0.5479±0.0042 0.5278±0.0600 0.6730±0.0125 0.5402±0.0415 0.8742±0.0575
Dataset 5 0.7993±0.0470 0.8122±0.0338 0.8473±0.0155 0.5811±0.0589 0.9295±0.0467
Ave. 0.5808 0.4386 0.4427 0.5145 0.8311

Accuracy

Dataset 1 0.5382±0.0252 0.5204±0.0694 0.5173±0.0424 0.5867±0.0757 0.6781±0.1261
Dataset 2 0.5672±0.0181 0.5092±0.0641 0.5298±0.0562 0.5220±0.0482 0.6862±0.1274
Dataset 3 0.4708±0.0139 0.5361±0.0321 0.4899±0.0349 0.5584±0.0777 0.5246±0.1091
Dataset 4 0.5135±0.0038 0.5767±0.0126 0.7172±0.0109 0.6202±0.0332 0.6638±0.0469
Dataset 5 0.5089±0.0004 0.7951±0.0141 0.7785±0.0051 0.6636±0.0644 0.7605±0.0433
Ave. 0.5197 0.5875 0.6065 0.5902 0.6626

F1-score

Dataset 1 0.5285±0.0228 0.2567±0.1423 0.2494±0.0853 0.5399±0.0745 0.6075±0.2119
Dataset 2 0.5617±0.0246 0.2622±0.1347 0.2131±0.1301 0.4092±0.0634 0.5923±0.2158
Dataset 3 0.4635±0.0172 0.4175±0.0750 0.3144±0.1120 0.4929±0.0804 0.5882±0.1334
Dataset 4 0.5372±0.0005 0.5389±0.0305 0.7030±0.0103 0.5468±0.0408 0.7490±0.0389
Dataset 5 0.5467±0.0250 0.7970±0.0184 0.7920±0.0071 0.5908±0.0734 0.7930±0.0425
Ave. 0.5275 0.4545 0.4544 0.5159 0.6700

AUC

Dataset 1 0.5701±0.0508 0.5659±0.0734 0.5397±0.0855 0.6293±0.1142 0.6012±0.1261
Dataset 2 0.6227±0.0328 0.5173±0.0987 0.5895±0.0743 0.5235±0.0899 0.6512±0.1274
Dataset 3 0.4443±0.0269 0.5373±0.0421 0.5084±0.0512 0.5848±0.1577 0.6284±0.1091
Dataset 4 0.5206±0.0088 0.6004±0.0148 0.7791±0.0124 0.7202±0.0571 0.8015±0.0469
Dataset 5 0.5013±0.0025 0.8717±0.0133 0.8544±0.0063 0.8000±0.1136 0.8568±0.0433
Ave. 0.5318 0.6185 0.6542 0.6516 0.7078

AUPR

Dataset 1 0.5429±0.0415 0.5303±0.0744 0.5099±0.0686 0.7347±0.1155 0.6995±0.1989
Dataset 2 0.5672±0.0181 0.4973±0.0760 0.5299±0.0719 0.5965±0.1215 0.7233±0.1710
Dataset 3 0.4600±0.0243 0.5438±0.0333 0.5197±0.0420 0.6556±0.1277 0.5810±0.1505
Dataset 4 0.5525±0.0034 0.6161±0.0211 0.7778±0.0168 0.7415±0.0543 0.8107±0.0413
Dataset 5 0.7308±0.0046 0.8471±0.0164 0.8187±0.0119 0.7600±0.1657 0.8080±0.0524
Ave. 0.5707 0.6069 0.6312 0.6977 0.7265
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Table 3 The performance of five LPI prediction methods on CVlp

Metric Dataset LPI-BLS LPI-CatBoost PLIPCOM LPI-SKF LPI-EnEDT

Precision

Dataset 1 0.8539±0.0012 0.8340±0.0170 0.8440±0.0045 0.7979±0.0337 0.8472±0.0149
Dataset 2 0.8668±0.0018 0.8191±0.0224 0.8478±0.0021 0.7902±0.0059 0.8768±0.0090
Dataset 3 0.7142±0.0005 0.7349±0.0183 0.7182±0.0138 0.7631±0.0095 0.6985±0.0103
Dataset 4 0.7012±0.0065 0.6289±0.0277 0.7498±0.0144 0.7948±0.0070 0.8211±0.0200
Dataset 5 0.7971±0.0031 0.7425±0.0047 0.7761±0.0016 0.8248±0.0011 0.8753±0.0052
Ave. 0.7866 0.7518 0.7872 0.7942 0.8238

Recall

Dataset 1 0.6565±0.0083 0.8308±0.0154 0.9652±0.0080 0.9379±0.0283 0.9280±0.0126
Dataset 2 0.6603±0.0068 0.8451±0.0242 0.9504±0.0012 0.6910±0.0092 0.9041±0.0100
Dataset 3 0.6313±0.0075 0.6951±0.0336 0.7612±0.0237 0.6745±0.0065 0.8238±0.0425
Dataset 4 0.6445±0.0046 0.5863±0.0638 0.6988±0.0143 0.7007±0.0052 0.7945±0.0249
Dataset 5 0.7194±0.0014 0.8691±0.0035 0.8659±0.0030 0.7304±0.0006 0.8714±0.0050
Ave. 0.6624 0.7652 0.8483 0.7469 0.8644

Accuracy

Dataset 1 0.7604±0.0027 0.8319±0.0170 0.8933±0.0020 0.8488±0.0136 0.8736±0.0112
Dataset 2 0.7687±0.0032 0.8264±0.0107 0.8976±0.0018 0.6965±0.0057 0.8885±0.0069
Dataset 3 0.6635±0.0038 0.7194±0.0061 0.7302±0.0044 0.6745±0.0065 0.7338±0.0116
Dataset 4 0.6542±0.0044 0.6095±0.0138 0.7322±0.0092 0.7007±0.0052 0.8104±0.0158
Dataset 5 0.7428±0.0030 0.7837±0.0030 0.8081±0.0010 0.7304±0.0006 0.8736±0.0033
Ave. 0.7179 0.7542 0.8123 0.7302 0.8360

F1-score

Dataset 1 0.7421±0.0048 0.8315±0.0082 0.9005±0.0020 0.8614±0.0077 0.8802±0.0102
Dataset 2 0.7495±0.0051 0.8295±0.0094 0.9044±0.0016 0.6565±0.0071 0.8970±0.0068
Dataset 3 0.6702±0.0019 0.7110±0.0095 0.7379±0.0043 0.6359±0.0072 0.7553±0.0164
Dataset 4 0.6716±0.0054 0.5881±0.0264 0.7226±0.0091 0.6636±0.0057 0.8073±0.0165
Dataset 5 0.7563±0.0022 0.8007±0.0020 0.8186±0.0011 0.6923±0.0007 0.8733±0.0032
Ave. 0.7179 0.7521 0.8168 0.7019 0.8420

AUC

Dataset 1 0.9247±0.0012 0.8846±0.0060 0.9292±0.0016 0.9293±0.0120 0.9297±0.0112
Dataset 2 0.9352±0.0011 0.8918±0.0055 0.9389±0.0015 0.8893±0.0136 0.9474±0.0069
Dataset 3 0.7883±0.6735 0.7940±0.0049 0.8229±0.0025 0.8493±0.0130 0.8235±0.0116
Dataset 4 0.7823±0.0069 0.6421±0.0122 0.8047±0.0095 0.9024±0.0105 0.8866±0.0158
Dataset 5 0.8826±0.0031 0.8156±0.0020 0.8903±0.0010 0.9609±0.0013 0.9458±0.0033
Ave. 0.8626 0.8056 0.8772 0.9062 0.9066

AUPR

Dataset 1 0.8852±0.0006 0.8904±0.0084 0.9208±0.0028 0.9290±0.0155 0.9001±0.0153
Dataset 2 0.9013±0.0035 0.8926±0.0049 0.9049±0.0028 0.8956±0.0128 0.9262±0.0127
Dataset 3 0.7520±0.0006 0.7936±0.0062 0.8081±0.0038 0.8560±0.0162 0.8005±0.0112
Dataset 4 0.7585±0.0119 0.6629±0.0190 0.8032±0.0104 0.6683±0.0061 0.8767±0.0226
Dataset 5 0.8698±0.0032 0.7943±0.0019 0.8731±0.0016 0.9596±0.0021 0.9374±0.0043
Ave. 0.8334 0.8067 0.8620 0.8617 0.8882


