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Confidence First: Reliability-Driven Temporal Graph Neural Networks

A Datasets

We use four publicly available datasets in our experiments, detailed
below. The dataset statistics are shown in Table 3.

e Reddit [22]: A month’s worth of posts from users across
the 984 most active subreddits, resulting in a total of 672,447
interactions from the 10,000 most active users. Each post’s
content is transformed into a feature vector using LIWC
[28]. This dataset also includes dynamic labels indicating
whether users are banned from posting, with 366 true banned
labels, marking a proportion of 0.05% of the interactions.

o Wikipedia [22]: Comprising one month of Wikipedia ed-
its, this dataset captures interactions from users who have
made edits on the 1,000 most edited pages, totaling 157,474
interactions from 8,227 users. Each interaction is repre-
sented as a 172-dimensional LIWC feature vector. Addi-
tionally, dynamic labels are provided to indicate temporary
bans of users, with 217 positive banned labels among the
interactions, equating to 0.14%.

e Canadian Parliament (Can. Parl.) [16]: This dynamic po-
litical network dataset records interactions between Mem-
bers of Parliament (MPs) in Canada from 2006 to 2019,
where nodes represent MPs and links indicate mutual "yes"
votes on bills. The weight of a link reflects the frequency
of mutual affirmative votes within a year.

e UN Trade [29]: Spanning over 30 years, this dataset docu-
ments food and agriculture trade between 181 nations. The
links between nations are weighted by the normalized value
of agriculture imports or exports, showing the intensity of
trade relationships.

Table 3: Datasets. #N&L Feat. denotes node and link feature
dimension.

Datasets #Nodes #Links #N&L Feat. Bipartite Time Granularity Label
Wikipedia 9,227 157,474 -& 172 True Unix 2
Reddit 10,984 672,447 - & 172 True Unix 2
Can. Parl. 734 74,478 -&1 False Years -
UN Trade 255 507,497 -&1 False Years -

B Hyperparameters

All three encoders use 100-dimensional time encoding and 172-
dimensional output representation. TGN uses a 172-dimensional
node memory and uses 2 graph attention heads like DyGFormer,
with memory updates managed by Gated Recurrent Units (GRU).
GraphMixer does not use node memory but instead has 2 MLP-
Mixer layers and operates with a time gap of 2000. DyGFormer intro-
duces a 50-dimensional neighbor co-occurrence encoding alongside
the time encoding and employs 2 Transformer layers to process the
input.

We perform the grid search to find the best settings of some
critical hyperparameters. However, this step is conducted during
training. Once the model is trained, the number of covered examples
on the test dataset will vary significantly as 6 changes because the
model has not seen the test data during training. Nevertheless, with
the selection scores for each interaction available, we sorted them
and selected a 6 value that aligns with the desired coverage. The
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0 values range from 0 to 1. As the coverage decreases to 90%, 80%,
and so on down to 50%, the uncertainty threshold 6 also decreases
accordingly.

We experimented with a wide range of f values as a hyperpa-
rameter and found that when f the value is less than 10, it produces
a better result. We're attaching the following table for TGN on the
Wikipedia dataset to show the variation AUC w.r.t. different values
of beta. Below is the comparison between f§ vs. AUC shown in Table
4.

Table 4: Effect of f on AUC at coverage 90%, 80% and 70%,
respectively for TGN encoder on Wikipedia dataset

B AUC@90 AUC@80 AUC@70

1 38 88.78 89.48
2 88.44 90.02 90.28
5 87.96 89.7 90.64
10 87.56 39.14 89.98
25 87.67 88.29 89.42
100 86.84 88.32 88.74

C Compute Statistics

We have compared compute statistics for different temporal graph
encoders for the Can. Parl. dataset in table 5 on the link prediction
task. We train a maximum of 100 epochs for training. Based on the
following table, we have chosen to use TGN and GraphMixer as
our baseline.

Table 5: Compute Statistics for Can. Parl. dataset on link
prediction

Train Time Test Time GPU Usage

TG Encoder (Sec/epoch) (Sec) (MB) )
TGN 9 1 668
TGAT 75 22 2800
GraphMixer 27 6 1708
CAWN 161 36 12114
DyGFormer 91 20 18326
TCL 15 1 1616
Jodie 4 1 640

D Additional Results

Tables 6 and 7 present the link prediction results for inductive
AP and transductive AUC-ROC, respectively. We have added link
prediction results for DyGFormer[43] on all four datasets in Table
8 for the transductive setting and Table 9 for the inductive setting.
We have also added node classification results for DyGFormer in
Table 10.
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1045  Table 6: AP for inductive dynamic link prediction with random, historical, and inductive negative sampling strategies for 1103
s various coverage rates. The best and second-best performing results are emphasized by bold and underlined fonts. 1104
1047 1105
1048 TGN GraphMixer 1106
NSS | Coverage - - AT -
1049 (%r) Wikipedia Reddit UN Trade Can. Parl. Wikipedia Reddit UN Trade Can. Parl. 1107
1050 100 97.98 + 0.08 97.34 £ 0.05 56.55 + 2.24 57.21 £ 1.22 96.82 + 0.06 95.13 £ 0.01 61.83 + 0.09 59.38 £ 1.05 1108
1051 90 99.08 + 0.06 98.23 £ 0.14 63.23 +£ 1.72 57.08 + 2.88 98.03 £ 0.12 95.76 £ 0.14 68.16 £ 0.19 58.96 + 0.85 1109
1052 md 80 99.57 + 0.07 98.79 £ 0.10 66.04 + 3.86 57.77 + 4.64 98.76 + 0.08 96.76 £ 0.12 70.97 + 1.19 58.83 £ 0.99 1110
1053 70 99.77 £ 0.05 99.45 £+ 0.09 65.51 + 2.31 64.57 + 8.02 99.49 + 0.14 98.39 £ 0.23 70.54 + 7.44 70.65 £ 3.30 1111
1054 60 99.82 + 0.06 99.68 + 0.04 61.23 +£5.83 69.82 £ 6.54 | 99.59 £ 0.12 98.75 + 0.25 68.45 £ 9.95 76.29 £+ 4.96 1112
1055 50 99.80 £ 0.08 99.73 +0.04 60.69 £556 71.55+7.14 | 99.46 £ 0.09 99.03 +0.29 78.39+0.90 76.44 + 2.39 1113
1056 100 82.12 + 1.37 61.59 £ 0.48 52.96 + 1.27 56.75 £ 1.29 87.63 £ 0.28 61.73 £ 0.36 56.41 £ 0.95 58.64 + 0.77 1114
1057 90 84.97 £ 1.13 61.84 £ 0.66 59.12 + 3.88 55.95 £ 2.40 91.30 £ 0.47 62.42 £ 0.29 60.48 + 2.44 58.70 £ 0.90 1115
1058 hist 80 88.85 + 0.83 63.02 £0.89 61.20 +4.00 56.47 +4.78 94.22 + 1.03 63.66 + 0.27 65.74 + 4.66 58.85 £ 1.53 1116
1059 70 92.42 + 494 66.99 + 4.34 58.80 + 5.99 65.27 £ 9.09 96.01 + 3.95 66.98 + 3.44 74.08 + 3.63 73.00 £ 2.67 1117
1060 60 94.81 + 5.67 67.96 + 3.89 58.90 + 4.34 70.98 £ 6.00 | 97.33 +4.50 68.73 + 3.33 70.64 + 1.50 77.83 £ 4.37 1118
1061 50 96.63 + 6.68 68.83 +6.00 59.02+5.16 71.27+8.94 | 9479+6.78 69.43 +3.38 82.22+1.63 78.41+1.74 1119
1062 100 82.12 + 1.38 61.59 + 0.48 52.90 + 1.25 56.78 £ 1.31 87.63 £ 0.28 61.74 £ 0.35 56.35 + 0.93 58.63 £ 0.79 1120
1063 90 84.98 + 1.13 61.85 £ 0.66 59.06 + 3.89 55.97 £ 241 91.30 £ 0.47 62.44 £ 0.28 60.31 + 2.54 58.72 £ 0.92 1121
1064 ind 80 88.86 + 0.82 63.01 £0.90 61.16 £ 3.98 56.53 + 4.87 94.22 + 1.03 63.69 £ 0.26 65.64 + 4.79 58.89 £ 1.61 1122
1065 70 92.45 + 4.95 66.98 + 4.35 58.78 + 5.95 65.39 + 9.15 96.01 + 3.95 67.00 + 3.44 74.13 + 3.50 73.01 £ 2.65 1123
1066 60 94.80 + 5.68 67.98 + 3.88 58.83 + 4.36 70.90 £ 6.02 | 97.33 +4.51 68.76 + 3.31 70.65 + 1.47 77.81 £ 4.34 1124
1067 50 96.64 + 6.69 68.84 £5.99 5898 +5.22 71.21+8.90 | 94.79 £ 6.78 69.48 £ 3.35 82.16 +1.72 78.45 + 1.73 1125
1068 1126

Table 7: AUC for transductive dynamic link prediction with random, historical, and inductive negative sampling strategies for
various coverage rates. The best and second-best performing results are emphasized by bold and underlined fonts.

1069 1127

1070 1128

1071 1129
1072 NSS | Coverage S _ TGN - GraphMixer 30
1073 (%r) Wikipedia Reddit UN Trade Can. Parl. Wikipedia Reddit UN Trade Can. Parl. 151
1074 100 98.48 £ 0.07 9859 +0.02 67.74+1.66 77.94+ 1.55 97.01 £0.07  97.20 +£0.02  64.89 +0.21 84.64 = 0.57 1132
1075 90 99.32 £0.05 9931+0.06 70.24 +£0.92 80.17+1.44 | 98.04+0.08 97.63 +0.07 68.01+0.21 85.39 + 1.04 1133
1076 md 80 99.75+0.09  99.57 £ 0.06  74.50 + 1.21 82.32 + 2.21 98.72 £ 0.07 9840 +0.03 70.52+0.70 86.77 + 0.94 1134
1077 70 99.88 £ 0.06 99.85+0.02 76.71 £1.64 82.05+5.10 99.63 £ 0.28  99.41 +£0.06 71.36 +4.07 93.05 +1.10 1135
1078 60 99.90 £ 0.04 99.90+0.02 79.25+1.86 88.03+3.69 | 99.72 £0.22 99.59 £0.10 69.69 +7.48 94.13 + 0.94 1136
1070 50 99.90 £ 0.02 99.92+0.01 8214+ 118 89.69 +2.49 | 99.61+0.19 99.72+0.05 77.15+2.89 9291+ 1.43 .
1080 100 83.01 £0.60 8092+ 0.18 63.78+2.37 73.64+214 | 88.00+0.22 77.31+0.27 63.40+ 1.06 83.56 +2.13 1138
1081 90 89.27 £ 0.41 84.50 £ 0.80 6893 +0.88 77.51+0.72 9246 £ 0.57 7994+083 6635+ 182 8634 +1.15 1139
o8 hist 80 9443 +0.67 87.24+050 7287 £2.63 77.12%251 | 9550 £0.67 8349 +0.59 69.23+1.06 8554 + 2.00 0
1083 70 9523 £6.09 89.86 + 2.21 7242+ 433  76.69+584 | 97.35+4.18 8597 +2.10 72.67+1.16 92.43 + 1.03 1141
1084 60 96.25 +6.11 91.55+2.31 7473 +193 83.84+4.56 | 97.87 +4.38 87.94+2.70 70.61+1.15 9235+ 1.68 142
1085 50 96.81 +6.82 9091 £2.69 75.39+1.98 86.68+0.89 | 9594550 89.17 +2.65 76.47 +£3.75 92.23 + 1.42 1143
086 100 8276 = 0.71 8458 +0.33  66.06 + 2.26  70.93 + 2.25 | 8493+ 027 8231024 67.06 =081 8088 + 1.28 s
1087 90 88.18 £ 0.59 8934+ 0.55 70.75+0.93  75.64 + 2.36 89.76 £ 0.39  84.96 + 0.91 69.81 £ 1.52  83.37 + 1.56 1145
1088 ind 80 9318 +£0.53 92.79+093 7536 £2.52 73.70 +£5.28 93.81+0.37 8871+0.33 7327 +1.02 8250 + 2.33 1146
1089 70 95.14 £ 594 9459 +£4.28 7528 +3.59 7417577 | 9552+589 9116 £290 77.07 +£0.54 90.82 +0.85 147
1090 60 96.07 £ 6.15 96.36 +4.84 77.08 +1.77 82.36 +4.60 | 96.78 + 6.04 93.10 +3.57 77.74+1.66 9140 + 1.37 1148
1001 50 96.80 + 6.84 94.63 £5.72 7693 +1.37 85.01+2.03 | 9249 +9.71 94.31+3.73 81.14+4.06 92.10 + 1.31 4o
1092 1150
1093 1151
1094 1152
1095 1153
1096 1154
1097 1155
1098 1156
1099 1157

1100 1158
1101 1159

1102 10 1160



Confidence First: Reliability-Driven Temporal Graph Neural Networks TGL Workshop, KDD 2025, August 03-07, 2025, Toronto, Canada

1161 Table 8: AP and AUC score for transductive dynamic link prediction with DyGFormer with random, historical, and inductive 1219
1162 hegative sampling strategies for various coverage rates. The best and second-best performing results are emphasized by bold 1220
163 and underlined fonts. 1221
1164 1222
1165 NSS | Coverage - AP —— _AUC 122
1166 (%S Wikipedia Reddit UN Trade Can. Parl. Wikipedia Reddit UN Trade Can. Parl. 1224
167 100 99.11+00.02  99.21+00.01 6537 +£00.29 9832+ 00.19 | 99.01 +00.01  99.14  00.01  69.06 + 0037  98.01 + 00.18 1225
1168 90 99.60 = 00.03  99.64 £ 00.05  61.02 £ 0545  99.04 = 00.48 | 99.57 = 00.04 99.62 £ 00.06  64.72 + 03.46  98.81 % 00.62 1226
oo nd 80 99.86 + 00.04  99.78 £ 00.05 67.45+ 07.22  99.32 % 00.22 | 99.86 = 00.07  99.81 £00.09  69.30 + 03.73  99.10 % 00.41 .
o 70 99.86 + 00.05 ~ 99.87 +00.02  77.76 + 01.59  99.05 + 00.44 | 99.92 +00.05 99.93 +00.01  75.45+ 0.03  98.49 + 00.81 s
60 99.93 + 00.01 99.88 £ 00.01 6240 + 11.67  99.52 £ 0052 | 99.96 = 00.00 99.94 £ 00.01 6546 + 09.23  99.31 & 00.83
H 50 99.92 +00.02 99.13+01.11  60.21+03.03 99.72 = 00.23 | 99.96 +00.01  99.65 + 00.42  66.19 + 04.06 99.67 + 00.27 1229
e 100 7460 £ 0562  81.30 £ 0149  60.73 + 02.84  98.57 + 00.12 | 75.00 £ 02.99 8056 + 00.46 _ 70.70 + 03.06 _ 98.28 % 00.18 120
s 90 74.39 + 03.53 84.42 + 02.18 58.81 + 02.81 98.97 + 00.70 78.67 + 02.87 86.48 + 01.20 63.94 + 03.04 98.68 + 00.93 1231
1174 hist 80 82.89 + 08.86  86.12 + 02.04 70.69 + 08.71 99.33 + 00.28 85.53 + 06.40 90.18 £ 01.19  71.99 £ 05.76  99.09 + 00.48 1232
1175 70 80.86 + 08.52 87.13 + 00.92 80.53+ 7.57 98.97 + 00.47 | 85.89 £ 07.03  92.21 + 00.37 75.74 £ 9.98 98.31 + 00.91 1233
1176 60 71.71 £ 16.94  88.35 + 02.93 57.65 + 10.77 99.47 + 00.55 79.09 + 15.62 92.99 + 01.11  58.43 + 09.18 99.22 + 00.90 1234
1177 50 77.36 £ 21.58 89.47 + 01.96 58.31 + 04.63 99.67 + 00.28 | 82.18 + 23.39 89.45 + 05.38 62.83 £ 06.28  99.60 + 00.33 1235
178 100 67.87 £ 1241 9117 £00.79 5647 +01.79  98.66 + 00.10 | 69.88 +07.37  86.52 + 00.82  65.25 + 02.23  98.37 + 00.16 1236
179 9 6493 £ 06.60  95.11+00.92  60.74 = 0345  99.20 + 00.46 | 71.65 +05.05 93.89 = 00.85  66.49 03.17 _ 99.00 + 00.60 1237
1150 d 80 76.77 £ 09.48 9772 £00.95 7223 +08.04  99.45 %0029 | 80.53 £ 07.03 97.92 £ 01.19  74.00 + 0545  99.26 + 00.48 s
. 70 72.54 + 1514 9872+ 00.81  82.98+6.71  99.05+ 0045 | 7835+ 13.70  99.25+ 0039  79.65+ 06.71  98.50 + 00.83 o
e 60 68.53 £ 21.58 99.38 £ 00.38 6411 £11.79  99.53 +00.53 | 7334 +£20.90 99.64 +00.14 67.77 £09.98  99.33  00.85 o
50 77.02 £28.63 9500 £05.90  69.00 £ 0572 99.74 £ 00.21 | 77.23 £31.64 92.84+09.24 7588 + 05.65 99.69 = 00.26
1183 1241

1184 Table 9: AP and AUC score for inductive dynamic link prediction by DyGFormer with random, historical, and inductive 1242
negative sampling strategies for various coverage rates. The best and second-best performing results are emphasized by bold

and underlined fonts.

1185 1243

1186 1244

1187 1245
1188 1246
1189 NSS | Coverage — - - AP — - - AUC 1247
119 (%r) Wikipedia Reddit UN Trade Can. Parl. Wikipedia Reddit UN Trade Can. Parl. 1ot
Lo 100 98.66 + 00.04 9873+ 00.03 63.03 % 00.26 93.13 + 00.57 | 98.57 +00.02  98.58 + 00.03  65.90 + 00.32  91.36 * 00.86 oo
. 90 9938 £ 00.06  99.32 % 00.08  59.56 = 04.65 94.73 + 00.87 | 99.35 £ 00.04  99.24 + 00.09  62.68  02.80  92.59  00.69 o
o nd 80 99.77 £ 00.04  99.66 + 00.11  66.13 + 08.17  95.93 + 00.88 | 99.81 +00.07  99.66 + 00.16  67.06% 04.76  94.09 + 01.24 o
’ 70 99.85 + 00.05  99.81+00.01  76.05 + 1.44  96.15+ 00.22 | 99.89 +00.07  99.89 + 00.01  73.26 + 2.64  94.26 + 00.29 ’
1194 60 99.82 £ 00.04 99.81+00.01 60.29+11.96 96.76 + 01.56 | 99.90 + 00.02  99.89 + 00.01 62.11 + 09.78  95.46 + 02.24 1252
1195 50 99.85 + 00.02 98.76 £+ 01.44  56.92 £ 02.35 97.24 + 01.56 | 99.92 + 00.01 99.44 + 00.66  61.56 = 03.49  95.97 + 02.34 1253
1196 100 63.13£09.13 61.80 = 01.32 5348 +01.52 93.41 % 00.54 | 64.28 £ 06.05 62.78 £ 00.26  60.61 + 02.21  91.79 + 00.72 1254
1197 90 61.22 £ 0553  63.41 +01.09 58.02+04.60 9505+ 00.88 | 65.74 £ 04.76 6575+ 00.30  62.86 £ 03.68  93.09  00.65 1255
1198 hist 80 69.87 + 06.59  63.68 + 00.98  65.44 + 06.97  96.29 + 00.68 | 73.77 + 05.50  67.94 + 00.53  66.95 + 04.56  94.54 + 01.04 1256
1199 70 67.35 1276  64.18 +01.47 79.83 +6.85 96.31+00.27 | 7172 + 12.03 70.39 + 00.87 75.73 +9.28  94.43 + 00.39 1257
1200 60 61.81 + 1401  65.11+01.81 59.21+10.25 96.89 + 01.42 | 67.78 + 16.27  70.18 + 02.23  61.19 £ 08.50  95.60 + 02.11 1258
1201 50 66.38 £19.47 69.21+04.52 61.33+03.75 97.35+01.50 | 70.91+26.14  69.35+ 06.52  67.26 £ 04.67 96.14 + 02.24 1259
1202 100 63.13£09.15 61.77 £01.32 5351+ 01.51 93.42+00.54 | 64.28 £06.05 62.76 + 00.26  60.65 + 02.20  91.81 * 00.72 1260
1203 90 61.19 £ 0552 6338 01.09 58.04 %0459 95.06* 00.88 | 65.72 0477 65.73 £ 0030  62.88  03.66  93.10 * 00.65 1261
1204 ind 80 69.86 + 06.60  63.66 + 00.97  68.95 + 06.27  96.30 + 00.68 | 73.76 + 05.49  67.92 + 00.53  69.82 + 04.54  94.55 + 01.04 1262
1205 70 67.34 £ 12.78  64.14+ 0146 79.85+6.86 96.32+00.27 | 7172 + 12.04 70.36 + 00.86 75.76 + 9.28  94.43 + 00.39 1263
oo 60 61.80 £ 14.02  65.09+01.80 59.23+10.25 96.90 + 01.41 | 67.78 + 16.27  70.15+02.24  61.23 £ 08.51  95.61 + 02.11 s
oy 50 66.40 £ 19.52  69.19 + 04.50 61.34 +03.75 97.35+01.51 | 70.9226.20  69.33 + 06.48  67.27 £ 04.66 96.13 + 02.25 s
1208 1266
1209 1267
1210 1268
1211 1269
1212 1270
1213 1271
1214 1272
1215 1273
1216 1274
1217 1275

1218 11 1276
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1277 Table 10: AUC for coverage-based dynamic node classification by DyGFormer for various coverage rates, with and without han- 1335
127 dling class imbalance. The best and second-best performing results are emphasized in bold and underlined fonts, respectively. 1336
1279 1337
1280 C DyGFormer 1338
p ——
ii: O‘(I%age Wikipedia iiz
100 =1] 87.04 % 1.08
1284 1342
- % =1 | 87.19 £ 0.86
1286 =2 88.02 = 1.87 1344
1287 =1 | 88.47 +£3.32 1
1288 80 1346
1289 = 2 w 1347
1290 =1 86.96 + 3.60 1348
70 =2 | 89.17 + 4.72 o
1292 1350
1203 60 =1 | 83.79+£3.76 1351
1294 =2 | 8342271 1352
1295 1353
1296 1354
1297 1355
1298 1356
1299 1357
1300 1358
1301 1359
1302 1360
1303 1361
1304 1362
1305 1363
1306 1364
1307 1365
1308 1366
1309 1367
1310 1368
1311 1369
1312 1370
1313 1371
1314 1372
1315 1373
1316 1374
1317 1375
1318 1376
1319 1377
1320 1378
1321 1379
1322 1380
1323 1381
1324 1382
1325 1383
1326 1384
1327 1385
1328 1386
1329 1387
1330 1388
1331 1389
1332 1390
1333 1391

1334 12 1392



