Appendix

In the following results, "M." stands for mean and "W." stands for weighted

Dataset BERT RoOBERTa

pre-trained random pre-trained random
EWT-PoS 79.93 31.48 84.33 28.83
PTB-PoS 84.31 48.84 84.86 47.99
OntoNotes-PoS 82.98 27.98 84.17 40.82
CoNLL-2003-NER 86.6 57.34 89.44 58.14
OntoNotes-NER 84.55 38.53 87.38 41.77
DPR 59.94 49.7 51.63 50.3
OntoNotes-Coref 85.91 73.09 87.4 73.12
EWT-Syn-Dep-Cls 80.57 42.43 81.63 42.35
PTB-Syn-Dep-Cls 86.85 44.12 87.42 44
EWT-Syn-Dep-Pred 79.26 72.65 81.38 73.41
PTB-Syn-Dep-Pred 86.72 80.05 86.19 81.17
SPR-1* 81.97 63.68 83.7 63.5
SPR-2* 7791 72.06 77.31 71.5
CoNLL-Chunking 84.88 50.15 86.97 50.54
OntoNotes-Const 70.55 49 71.05 49.44
OntoNotes-SRL 80.26 51.06 80.86 51.34
Semeval-Rel-Cls 65.04 26.01 63.8 26.03

Table 1: Accuracy scores (Micro f1 for *) on the filtered EP test dataset, random vs pre-trained encoders with the MLP classifier.
Bold indicates where the random encoders have a significantly lower score than the pre-trained ones, and Ifalicized indicates
they have a higher score.

Probe Filter Accuracy W. Prec W.Recall W.F1 M. Recall ~ Macro F1 M. Prec
No Filter 96.83 9.8 96.83 96.81 54.16 54.19 54.26
Bert base cased. linear Mem-Unif  93.38 93.28 93.38 9331 51.79 51.77 51.85
crt base cased, inea Mem-Freq 96.22 96.18 96.22 96.19 52.24 52.23 52.33
Mem-Ex 87.96 87.83 87.96 87.81 459 4549 4549
No Filter 82.8 74.1 82.8 76.96 15.65 16.54 23.03
Bertb L d Mem-Unif  71.94 60.22 71.94 62.22 14.98 14.83 22.88
crtbase cased, inear, random -y rom Freq 80.79 71.16 80.79 74.46 15.6 16.35 22.17
Mem-Ex 54.26 4476 54.26 41.12 142 12.08 202
No Filter 97.01 97.06 97.01 97.01 55.04 54.45 54.04
Roberta base. linear Mem-Unif  93.64 93.74 93.64 93.63 5235 51.69 5127
i Mem-Freq 96.45 96.53 96.45 96.46 5337 52.68 5221
Mem-Ex 88.65 88.89 88.65 88.65 47.11 45.93 4533
No Filter 82.58 74.19 82.58 76.63 15.27 16.01 23.94
Roberta base. linear. rand. Mem-Unif  71.86 60.92 71.86 62.06 14.8 14.59 24.13
oberta base, inear, rancom Mem-Freq 80.61 71.38 80.61 74.17 15.18 15.83 2372
Mem-Ex 5442 4728 54.42 4136 14.06 11.87 2278
No Filter 96.94 97.1 96.94 96.98 55.44 5435 53.58
Bert base cased. m Mem-Unif  92.99 93.35 92.99 93.08 5233 51.12 50.33
crt base cased, mip Mem-Freq 96.36 96.58 96.36 96.43 54 52.68 51.72
Mem-Ex 86.6 87.76 86.6 87.03 4671 44.94 43.83
No Filter 85.03 82.58 85.03 80.55 20.99 2435 44.93
Bertb A mib. rand. Mem-Unif  75.22 74.13 75.22 68.34 20.92 23.62 448
ertbase cased, mip, random Mem-Freq 82.64 78.96 82.64 77.35 19.15 21.65 38.86
Mem-Ex 57.34 60.12 57.34 4755 16.7 16.32 34.58
No Filter 97.46 97.52 97.46 97.48 56.29 55.58 55.04
Roberta base. ml Mem-Unif 9435 94.46 94.35 94.38 53.75 53 524
»mp Mem-Freq 96.99 97.06 96.99 97.01 54.89 54.1 53.48
Mem-Ex 89.44 89.77 89.44 89.53 4877 476 4675
No Filter 84.7 83.11 84.7 80.15 20.19 23.65 48.56
Roberta base. mio. rand Mem-Unif  74.79 75.15 74.79 67.6 19.74 2233 48.43
oberta base, mip, random Mem-Freq 82.68 80.32 82.68 77.47 18.91 21.42 43.09
Mem-Ex 58.14 61.11 58.14 48.82 17.25 17.18 3475

Table 2: CoNLL-2003-NER test results



Probe Filter Accuracy ~ W. Prec W.Recall W.F1 M. Recall  Macro F1 M. Prec
No Filter 92.93 93.55 92.93 93.03 83.64 83.08 85.45

Bert base cased. linear Mem-Unif 89.27 90.18 89.27 89.34 80.25 80.56 84.72
s¢ cased, Mem-Freq 92.63 93.06 92.63 92.67 81.96 81.39 83.84
Mem-Ex 87.95 88.67 87.95 87.93 77.05 76.76 81.42

No Filter 50.68 66.1 50.68 5277 38.73 40.47 67.91

Bert base cased. linear. random  Mem-Unif 48.07 61.92 48.07 4793 3535 36.57 67.01
crt base cased, inear, rando Mem-Freq 43.09 57.83 43.09 4374 29.37 28.99 56.97
Mem-Ex 35.83 46.73 35.83 33.48 2078 18.85 35.78

No Filter 93.91 9436 93.91 93.96 84.94 85.9 89.58

Roberta base. linear Mem-Unif 90.48 91.29 90.48 90.57 82.57 83.68 87.76
g Mem-Freq 93.42 93.87 93.42 93.45 82.96 83.5 87.32

Mem-Ex 88.83 89.64 88.83 88.86 77.02 76.47 7771

No Filter 49.62 62.24 49.62 50.92 37.09 39.54 63.95

Roberta base. linear. random Mem-Unif 47 56.66 47 4597 34.04 3551 60.09
g ’ Mem-Freq 42.39 53.75 42.39 425 263 262 51.44

Mem-Ex 35.11 38.23 35.11 33.29 18.96 17.05 21.52

No Filter 89.33 92.58 89.33 89.82 79.44 78.11 83.35

Bert base cased. m Mem-Unif 85.37 89.38 85.37 85.8 76.59 76.4 83.48
s¢ cased, mip Mem-Freq 89.79 91.44 89.79 89.8 76.97 75.53 7175
Mem-Ex 84.55 86.02 84.55 843 70.77 69.68 7322

No Filter 59.71 72.33 59.71 60.43 37.47 4175 63.58

Bert base cased. mio. random Mem-Unif 5471 65.39 5471 53.19 33.09 36.89 61.93
crt base cased, mip, rando Mem-Freq 51.76 63.98 51.76 50.6 28.47 32.32 49.13
Mem-Ex 38.53 37.78 38.53 30.1 15.59 16.4 29.12

No Filter 91.55 93.42 91.55 91.95 83.71 82.14 85.29

Roberta base. ml Mem-Unif 87.49 90.01 87.49 87.92 80.93 79.72 84.01
> P Mem-Freq 92.5 93.34 92.5 92.56 82.07 80.57 80.91

Mem-Ex 87.38 88.46 87.38 87.3 75.93 74.18 75.03

No Filter 59.05 70.95 59.05 59.78 40.22 44.82 66.82

Roberta base. mlo. random Mem-Unif 54.9 64.75 54.9 53.82 36.75 4138 65.02
> P, Mem-Freq 523 63.77 523 51.04 30.49 34.02 58.77

Mem-Ex 4177 42.88 4177 34.83 18.88 20.48 38.22

Table 3: OntoNotes-NER test results

Probe Filter Accuracy W. Prec W.Recall W.F1 M. Recall ~ Macro F1 M. Prec
No Filter 96.54 96.58 96.54 96.54 92.97 92.42 9253

Bert base cased. linear Mem-Unif 96.41 96.42 96.41 96.4 89.36 89.62 90.41
crt base cased, inea Mem-Freq 93.87 94.04 93.87 93.85 88.39 87.48 89.24
Mem-Ex 81.62 81.47 81.62 81.14 35.01 32.17 3225

No Filter 62.04 76.46 62.04 5877 58.25 60.22 77.69

Bertb L d Mem-Unif 67.92 80.47 67.92 65.93 5351 56.14 7521
crtbase cased, inear, random -y rom Freq 3827 49.65 3827 29.65 46.11 44.98 61.42

Mem-Ex 17.43 28.17 17.43 7.26 353 1.67 353

No Filter 96.99 97 96.99 96.98 93.54 9341 93.9

Roberta base. linear Mem-Unif 96.79 96.8 96.79 96.78 90.55 90.71 91.91
g Mem-Freq 94.52 94.55 94.52 94.43 88.57 88.29 90.52

Mem-Ex 833 82.62 833 82.66 40.99 37.45 36.63

No Filter 61.17 79.26 61.17 57.76 57.68 59.45 79.55

Roberta base. linear. random Mem-Unif 67.5 82.44 67.5 65.28 52.62 54.25 7277
S¢ ’ Mem-Freq 3634 49 36.34 26.97 431 4133 60.05

Mem-Ex 17.29 2471 17.29 5.86 2,08 0.78 1.89

No Filter 97.34 97.38 97.34 97.35 93.72 9271 924

Bert base cased. m Mem-Unif 97.05 97.08 97.05 97.05 88.81 87.99 87.91
crt base cased, mip Mem-Freq 95.15 95.26 95.15 95.13 89.18 88.1 89.23
Mem-Ex 82.98 83.03 82.98 82.69 36.17 3334 3321

No Filter 79.95 83.55 79.95 79.89 68.16 69.49 7541

Bert base cased. mio. random Mem-Unif 823 84.77 823 8223 63.35 64.92 71.85
> P, Mem-Freq 60.36 67.05 60.36 59.13 56.94 56.36 65.49

Mem-Ex 27.98 37.61 27.98 24.74 8.59 7.74 11.24

No Filter 97.45 97.48 97.45 97.45 92.44 91.41 90.86

Roberta base. ml Mem-Unif 973 97.32 973 97.3 89.84 89.32 89.22
»mp Mem-Freq 95.06 95.15 95.06 95.03 87.11 86.19 86.64

Mem-Ex 84.17 83.98 84.17 83.81 38.54 36.11 35.85

No Filter 78.12 83.61 78.12 78.76 68.07 69.97 78.9

Roberta base. mlo. random Mem-Unif 80.99 85.33 80.99 81.58 63.03 64.17 7246
S¢, mip, Mem-Freq 56.26 65.32 56.26 55.1 51.96 5131 65.46

Mem-Ex 40.82 3351 40.82 29.82 439 4.18 6.36

Table 4: OntoNotes-PoS test results



Probe Filter Accuracy ~ W. Prec W.Recall W.F1 M. Recall  Macro F1 M. Prec
No Filter 94.38 94.35 94.38 94.35 91.58 92.02 92.69
Bert base cased. lincar Mem-Unif  92.96 92.92 92.96 9291 89.72 90.14 90.82
s¢ cased, Mem-Freq 92.07 92.09 92.07 92.04 88.18 88.36 88.9
Mem-Ex 79.74 80.34 79.74 79.78 65.49 62.33 66.4
No Filter 63.47 65.34 63.47 60.18 57.35 56.45 70.26
Bert base cased. linear. random  Mem-Unif 6531 67.29 65.31 62.58 55.93 55.01 63.93
crt base cased, inear, rando Mem-Freq 52.25 48.45 52.25 46.1 4321 41.84 56.93
Mem-Ex 25.93 13.06 25.93 15.78 14.41 10.7 13.66
No Filter 9551 955 9551 95.49 92.97 93.29 93.81
Roberta base. I Mem-Unif  94.12 94.1 94.12 94.08 90.79 91.24 92.09
oberta base, inear Mem-Freq 93.65 93.7 93.65 93.63 90.15 90.22 90.8
Mem-Ex 83.71 83.88 83.71 83.58 79.04 74.51 7378
No Filter 62.14 64.65 62.14 59.04 55.34 54.87 69.64
Roberta base. linear. random Mem-Unif  63.93 66.05 63.93 61.31 54.4 5378 62.4
g ’ Mem-Freq 51.24 47.84 51.24 4575 4179 40.07 51.09
Mem-Ex 24.61 10.85 24.61 15.02 8.76 6.08 497
No Filter 94.88 94.9 94.88 94.87 91.94 92.58 93.34
Bert base cased. mi Mem-Unif  93.22 93.24 93.22 932 89.92 90.52 91.29
s¢ cased, mip Mem-Freq 93.03 93.02 93.03 92.99 87.64 89.05 90.99
Mem-Ex 79.93 80.53 79.93 79.97 63.72 5541 56.59
No Filter 73.79 80.37 73.79 71.48 66.36 67.39 7921
Bert base cased. mio. random Mem-Unif ~ 73.28 79.26 73.28 70.87 63.28 63.94 77.24
crt base cased, mip, rando Mem-Freq 62.23 71.29 62.23 57.66 53.57 547 69.92
Mem-Ex 31.48 4237 31.48 19.45 14.95 13.65 25.69
No Filter 96.26 96.24 96.26 96.24 93.74 94.15 94.75
Roberta b | Mem-Unif ~ 94.93 94.91 94.93 94.9 91.77 9241 93.32
oberta base, mip Mem-Freq 94.65 94.66 94.65 94.62 91.81 92.16 93.01
Mem-Ex 84.33 84.63 84.33 84.3 78.79 75.91 75.71
No Filter 72.09 79.75 72.09 69.64 63.9 65.25 81.69
Roberta base. mlo. random Mem-Unif  72.09 79.27 72.09 69.7 61.54 62.44 73.53
> P, Mem-Freq 60.48 70.6 60.48 55.55 49.83 51.17 71.68
Mem-Ex 28.83 52.36 28.83 16.11 6.19 4.09 13.16
Table 5: EWT-PoS test results
Probe Filter Accuracy W. Prec W.Recall W.F1 M. Recall ~ Macro F1 M. Prec
No Filter 96.76 96.97 96.76 96.83 90.68 91.25 93.58
Bert base cased. linear Mem-Unif  95.54 95.77 95.54 95.6 70.15 70.94 7347
crt base cased, inea Mem-Freq 96.27 96.56 96.27 96.36 89.42 89.75 923
Mem-Ex 83.33 84.39 83.33 83.28 2551 25.49 28.1
No Filter 66.04 73.18 66.04 65.9 63.81 64.93 7251
Bert base cased. linear. random Mem-Unif  67.93 74 67.93 6771 4573 46.26 51.49
g ’ Mem-Freq 59.65 68.86 59.65 59.42 57.48 57.22 64.86
Mem-Ex 24.79 39.33 24.79 24.84 438 423 5.88
No Filter 97.05 97.28 97.05 97.13 90.39 90.16 91.12
Roberta base. linear Mem-Unif  96.02 96.28 96.02 96.09 73.69 73.29 74.36
g Mem-Freq 96.41 96.72 96.41 96.52 88.76 88.15 89.17
Mem-Ex 83.52 84.23 83.52 83.45 26 25.66 26.83
No Filter 65.55 74 65.55 64.83 63.11 64.57 7291
Roberta base. linear. random Mem-Unif  67.98 7472 67.98 66.99 46.26 47.13 53.98
S¢ ’ Mem-Freq 58.58 69.55 58.58 57.58 57.56 57.49 69.45
Mem-Ex 19.9 3239 19.9 17.76 3.17 273 485
No Filter 97.1 97.38 97.1 97.19 87.84 87.81 90.61
Bert base cased. m Mem-Unif  95.95 96.26 95.95 96.03 70.33 70.64 72.97
crt base cased, mip Mem-Freq 96.53 96.89 96.53 96.65 86.78 86.14 88.58
Mem-Ex 84.31 84.97 84.31 84.22 2745 26.16 26.28
No Filter 82.87 86.15 82.87 83.15 7176 73.37 76.78
Bertb A mib. rand. Mem-Unif 81.28 84.84 81.28 81.73 53.33 542 56.97
ertbase cased, mip, random Mem-Freq 78.03 82.28 78.03 78.1 67.8 68.39 72.14
Mem-Ex 48.84 46.34 48.84 43.65 7.08 7.89 10.71
No Filter 97.42 97.69 97.42 97.52 90.91 89.94 90.79
Roberta base. ml Mem-Unif  96.28 96.57 96.28 96.36 73.97 72.6 73.81
»mp Mem-Freq 96.89 97.23 96.89 97 89.97 88.48 89.04
Mem-Ex 84.86 85.52 84.86 84.89 28.49 27.98 28.29
No Filter 81.81 86.47 81.81 82.28 70.3 72.18 76.95
Roberta base. mio. random Mem-Unif 80.15 85.38 80.15 80.96 53.85 55.23 60.07
S¢, mip, Mem-Freq 76.92 83.06 76.92 772 66.27 67.16 7243
Mem-Ex 47.99 43.63 47.99 39.12 529 5.39 841

Table 6: PTB-PoS test results



Probe Filter Accuracy ~ W. Prec W.Recall W.F1 M. Recall  Macro F1 M. Prec
No Filter 73.26 73.01 73.26 72.13 24.01 25.54 30.14
Bert base cased. lincar Mem-Unif  68.67 68.1 68.67 66.98 21.84 23.36 2831
s¢ cased, Mem-Freq 7245 7227 7245 71.24 23.61 25.19 29.92
Mem-Ex 67.79 67.21 67.79 65.95 21.87 2322 28.09
No Filter 50.96 56.69 50.96 4573 10.05 1051 17.27
Bert base cased. linear. random Mem-Unif  45.68 498 45.68 37.65 8.37 8.59 15.88
crt base cased, inear, rando Mem-Freq 49.57 55.5 49.57 43.85 9.56 9.96 16.7
Mem-Ex 4445 479 4445 3542 7.58 7.85 1521
No Filter 74.55 7471 74.55 7335 2255 24.54 32.12
Roberta base. I Mem-Unif  69.69 69.78 69.69 67.93 2046 2248 30.97
oberta base, finear Mem-Freq 73.62 73.9 73.62 72.34 21.97 24.03 31.94
Mem-Ex 68.71 69.03 68.71 66.8 19.83 21.97 30.75
No Filter 515 56.95 515 4737 10.43 11.15 2023
Roberta base. linear. random Mem-Unif  46.16 497 46.16 39.35 8.71 9.23 19.03
> Hnear, Mem-Freq 50.22 56.18 50.22 45.61 10 10.65 19.97
Mem-Ex 44.96 47.62 44.96 37.16 7.95 8.47 16.92
No Filter 84.62 83.72 84.62 83.86 27.98 29.11 31.57
Bert base cased. mi Mem-Unif 81.01 79.71 81.01 79.92 26.1 27.33 302
crtbase cased, mip Mem-Freq 83.88 82.93 83.88 83.07 27.52 2871 31.26
Mem-Ex 80.26 78.84 80.26 79.06 25.64 26.85 2972
No Filter 59.81 62.91 59.81 57.11 13.01 13.81 18.76
Bert base cased. mio. random Mem-Unif  52.68 54.74 52.68 48 11.07 11.73 17.06
crt base cased, mip, rando Mem-Freq 58.01 61.38 58.01 55 124 13.17 18.42
Mem-Ex 51.06 5291 51.06 45.66 10.13 10.92 16.98
No Filter 85.22 84.57 85.22 84.45 28.29 29.49 33.62
Roberta b | Mem-Unif 81.56 80.6 81.56 80.45 25.87 27.22 32.11
oberta base, mip Mem-Freq 84.51 83.81 84.51 83.67 27.83 29.08 33.29
Mem-Ex 80.86 79.82 80.86 79.66 25.79 26.98 31.84
No Filter 59.58 62.27 59.58 56.75 12.62 13.37 19.51
Roberta base. mlo. random Mem-Unif 529 54.48 52.9 48.37 10.84 11.33 17.38
> P, Mem-Freq 57.8 60.75 57.8 54.67 12 12.69 19.42
Mem-Ex 51.34 5271 51.34 46.17 9.81 103 16.59
Table 7: OntoNotes-SRL test results
Probe Filter Accuracy W. Prec W. Recall W. F1 M. Recall Macro F1 M. Prec
No Filter 92.57 92.52 92.57 925 56.3 55.34 57.17
Bert base cased. linear Mem-Unif  91.69 91.62 91.69 916 54.88 544 56.41
crt base cased, inea Mem-Freq 86.68 86.58 86.68 86.51 50.93 50.48 52.67
Mem-Ex 81.43 80.92 81.43 80.86 27.27 26.59 28.59
No Filter 67.48 71.61 67.48 65.7 24.69 259 36.04
Bert base cased. linear. randoy  Mem-Unif 6718 7142 67.18 65.42 2476 25.79 356
g ’ Mem-Freq 48.85 46.89 48.85 42.99 16.33 16.54 21.18
Mem-Ex 50.29 41 50.29 4051 5.15 445 578
No Filter 94.35 943 94.35 94.29 60.85 60.22 61.35
Roberta base. linear Mem-Unif  93.39 93.32 93.39 9331 61.16 59.97 60.95
g Mem-Freq 89.31 89.28 89.31 89.19 58.12 58.04 59.7
Mem-Ex 84.4 83.9 84.4 83.77 2591 25.06 26.84
No Filter 66.42 70.43 66.42 64.86 24.56 25.24 34.92
Roberta base. linear. rand. Mem-Unif  66.28 70.45 66.28 64.92 25.12 25.55 3452
oberta base, inear, rancom Mem-Freq 4891 49.07 4891 43.63 16.41 16.19 2573
Mem-Ex 50.81 41.09 50.81 4197 528 463 594
No Filter 94.69 947 94.69 94.67 60.22 58.46 60.06
Bert base cased. m Mem-Unif 9375 9378 9375 93.73 59.43 57.57 59.23
s¢ cased, mip Mem-Freq 90.29 90.23 90.29 90.2 55.56 5435 54.92
Mem-Ex 84.88 84.39 84.88 84.38 27.83 27.84 31.79
No Filter 74.19 78.18 74.19 7237 25.59 28.03 37.66
Bertb A mib. rand. Mem-Unif  66.97 71.62 66.97 65.21 23.61 25.13 35.41
ertbase cased, mip, random Mem-Freq 48.52 46.85 48.52 42.36 15.14 15.69 20.79
Mem-Ex 50.15 42.11 50.15 39.88 5.13 443 6.05
No Filter 95.76 95.78 95.76 95.74 64.08 62.47 62.66
Roberta base. ml Mem-Unif  94.92 94.93 94.92 94.89 63.05 61.95 62.42
> P Mem-Freq 92.06 92.1 92.06 92 61.89 6135 62.13
Mem-Ex 86.97 86.58 86.97 86.5 26.86 26.03 272
No Filter 73.99 7774 73.99 72.53 27.62 29.28 35.94
Roberta base. mio. rand Mem-Unif  66.11 69.82 66.11 64.83 25.72 26.08 34.81
oberta base, mip, random Mem-Freq 485 46.66 485 43.6 16.94 16.71 2141
Mem-Ex 50.54 40.27 50.54 4247 533 475 551

Table 8: CoNLL-Chunking test results



Probe Filter Accuracy ~ W. Prec W.Recall W.F1 M. Recall  Macro F1 M. Prec
No Filter 55.72 58.19 55.72 53.95 46.23 4733 58.93
Bert base cased. linc: Mem-Unif 55.14 5651 55.14 5321 45.14 45.98 53.18
crtbase cased, inear Mem-Freq 55.67 58.11 55.67 53.89 46.16 47.26 58.86
Mem-Ex 55.1 56.43 55.1 53.16 451 4593 53.13
No Filter 22.56 35.55 22.56 17.02 12.4 11.99 30.13
Bert base cased. linear. random  Mem-Unif 2237 3459 2237 16.7 11.82 1132 29.13
crt base cased, inear, rando Mem-Freq 22.59 35.57 22.59 17.05 124 12 30.13
Mem-Ex 22.39 34,57 2239 16.72 11.82 11.33 29.13
No Filter 516 5775 516 49.17 38.55 40.12 53.07
Roberta base. I Mem-Unif  50.93 56.73 50.93 4828 37.69 39.12 52.26
oberta base, inear Mem-Freq 51.58 57.73 51.58 49.15 38.53 40.09 53.05
Mem-Ex 50.88 56.65 50.88 482 37.62 39.03 52.18
No Filter 2448 26.19 2448 19.85 16.34 14.81 21.93
Roberta base. linear. random Mem-Unif 24.4 26.48 24.4 19.74 15.99 14.46 22.07
> Hnear, Mem-Freq 24.48 262 24.48 19.86 16.34 14.81 21.93
Mem-Ex 2435 2632 2435 19.65 15.92 14.36 21.88
No Filter 65.51 68.01 65.51 65.45 55.96 58.81 66.14
Bert base cased. mi Mem-Unif  65.07 67.57 65.07 64.99 55.1 58.05 65.58
s¢ cased, mip Mem-Freq 65.48 67.96 65.48 65.4 55.9 58.76 66.1
Mem-Ex 65.04 67.54 65.04 64.96 55.07 58.03 65.57
No Filter 26.06 3332 26.06 20.1 162 14.59 28.28
Bert base cased. mio. random Mem-Unif 25.99 30.78 25.99 19.91 1571 14.05 24.99
crt base cased, mip, rando Mem-Freq 26.05 31.35 26.05 20.06 16.16 145 25.65
Mem-Ex 26.01 30.78 26.01 19.93 15.72 14.07 24.99
No Filter 643 63.08 64.3 63.18 56.44 55.74 56.23
Roberta b | Mem-Unif  63.84 62.55 63.84 62.68 55.6 55.01 5571
oberta base, mip Mem-Freq 64.29 63.07 64.29 63.17 56.43 55.73 56.21
Mem-Ex 63.8 62.51 63.8 62.64 55.56 54.97 55.67
No Filter 26.39 29.66 26.39 24.09 19.98 18.03 26.62
Roberta base. mlo. random Mem-Unif 26.08 29.57 26.08 23.84 19.56 17.6 26.28
> P, Mem-Freq 264 29.66 264 24.1 19.98 18.04 26.62
Mem-Ex 26.03 29.55 26.03 2381 19.5 17.55 26.24
Table 9: Semeval-Rel-Cls test results
Probe Filter Accuracy W. Prec W. Recall W. F1 M. Recall Macro F1 M. Prec
No Filter 7174 70.92 7174 70.65 50.14 50.69 55.16
Bert base cased. linear Mem-Unif  66.78 65.8 66.78 65.38 4743 48.02 52.89
crt base cased, inea Mem-Freq 68.6 67.66 68.6 67.29 47.33 48.08 533
Mem-Ex 62.17 61.01 62.17 60.45 34.44 33.64 41.63
No Filter 462 45 462 411 2521 26.16 37.8
Bertb L d Mem-Unif 428 4021 4238 36.24 24.08 25.11 36.56
crtbase cased, inear, random -y rom Freq 42.66 40.51 42.66 3671 19.04 20.14 33.77
Mem-Ex 38.15 34.68 38.15 30.24 9.32 8.07 16.28
No Filter 73.1 71.96 73.1 72.02 4971 50.23 53.94
Roberta base. linear Mem-Unif 6775 66.53 67.75 66.44 46.9 4735 51.54
o Mem-Freq 69.93 68.66 69.93 68.68 47 4751 51.9
Mem-Ex 62.81 6151 62.81 613 36.68 3432 38.59
No Filter 4691 46.39 4691 41.93 23.97 25.48 39.06
Roberta base. linear. rand. Mem-Unif  43.17 417 43.17 37.17 21.61 23 32.79
oberta base, inear, rancom Mem-Freq 43.14 42.08 43.14 37.59 18.65 20.12 3472
Mem-Ex 3821 37 3821 31.55 8.58 8.94 17.41
No Filter 79.05 78.66 79.05 78.64 56.41 56.73 59.76
Bert base cased. m Mem-Unif 7461 7421 74.61 74.11 5441 54.39 57.87
s¢ cased, mip Mem-Freq 76.42 76.03 76.42 75.97 53.74 54.19 577
Mem-Ex 70.55 70.18 70.55 69.99 42.26 4127 46.33
No Filter 60.43 62.04 60.43 58.97 37.19 37.03 462
Bertb A mib. rand. Mem-Unif  55.02 56.43 55.02 53.11 3431 33.85 424
ertbase cased, mip, random Mem-Freq 56.19 57.73 56.19 54.44 31.32 31.32 4271
Mem-Ex 49 49.41 49 46.26 16.76 16.4 249
No Filter 79.63 79.25 79.63 792 58.05 59.1 63.74
Roberta base. ml Mem-Unif  75.1 74.71 75.1 74.58 55.99 57.27 6231
»mp Mem-Freq 77.03 76.66 77.03 76.55 5591 56.74 61.36
Mem-Ex 71.05 70.72 71.05 70.47 48.83 49,68 54.69
No Filter 60.62 62.44 60.62 58.39 37.04 37.55 48.01
Roberta base. mio. rand Mem-Unif 5536 57.22 55.36 5243 32.58 32.94 43.09
oberta base, mip, random Mem-Freq 56.41 58.17 56.41 53.71 32.02 32.58 445
Mem-Ex 49.44 50.15 49.44 45.17 16.41 16.34 2721

Table 10: OntoNotes-Const test results



Probe Filter Accuracy ~ W. Prec W.Recall W.F1 M. Recall  Macro F1 M. Prec
No Filter 75.96 754 75.96 75.12 50.83 525 57.16
Bert base cased. lincar Mem-Unif  69.61 70.29 69.61 68.89 48.06 50.04 56.3
s¢ cased, Mem-Freq 75.86 75.56 75.86 75.06 50.16 5191 56.83
Mem-Ex 69.35 70.6 69.35 68.83 4597 4793 54.46
No Filter 46.15 49.36 46.15 4333 22.84 22.94 33.04
Bert base cased. linear. random  Mem-Unif 3325 37.68 3325 2981 19.49 19.22 27.1
crt base cased, inear, rando Mem-Freq 45.83 49.78 45.83 42.92 21.84 21.96 32.96
Mem-Ex 32.6 37.62 32.6 29.06 17.31 16.72 24.09
No Filter 78.12 77.01 78.12 77.06 51.64 52.85 56.77
Roberta base. I Mem-Unif  71.94 71.92 71.94 70.89 49.09 50.42 56.18
oberta base, finear Mem-Freq 78.15 77.22 78.15 77.11 51.44 52.62 56.8
Mem-Ex 71.78 72.29 71.78 70.89 4757 49.2 55.58
No Filter 45.11 48.86 45.11 42.95 21.93 2249 3252
Roberta base. linear. random Mem-Unif 3222 37.46 3222 29.83 18.68 19.23 27.65
> Hnear, Mem-Freq 4472 4891 4472 42.49 20.66 21.11 29.54
Mem-Ex 31.36 38.01 31.36 28.99 16.41 16.44 24.48
No Filter 86.37 86.33 86.37 85.92 60.63 62.72 68.44
Bert base cased. mi Mem-Unif 81.11 81.03 8111 80.41 57.95 59.93 66.04
crtbase cased, mip Mem-Freq 85.97 85.91 85.97 85.49 60.21 62.18 67.87
Mem-Ex 80.57 80.48 80.57 79.85 56.85 58.44 64.37
No Filter 58.11 59.32 58.11 56.75 29.34 29.62 34.41
Bert base cased. mio. random Mem-Unif  44.09 45.89 44.09 4233 2572 25.82 30.83
crt base cased, mip, rando Mem-Freq 56.94 58.32 56.94 55.56 28.2 28.42 33.39
Mem-Ex 4243 4421 4243 40.55 2291 22.68 26.82
No Filter 87.53 87.06 87.53 86.77 60.99 62.5 67.11
Roberta b | Mem-Unif 82.24 81.81 82.24 81.17 5878 59.79 64.32
oberta base, mip Mem-Freq 87.11 86.63 87.11 86.31 60.45 61.83 66.35
Mem-Ex 81.63 81.26 81.63 80.54 57.03 57.61 62.35
No Filter 57.97 59.52 57.97 57.37 2971 29.32 3229
Roberta base. mlo. random Mem-Unif ~ 43.83 46.42 43.83 43.15 26.15 25.66 29.14
> P, Mem-Freq 56.88 58.53 56.88 56.28 28.72 28.17 31.03
Mem-Ex 4235 45.03 4235 41.64 23.72 23.08 26.28
Table 11: EWT-Syn-Dep-Cls test results
Probe Filter Accuracy W. Prec W.Recall W.F1 M. Recall ~ Macro F1 M. Prec
No Filter 86.57 86.11 86.57 86.08 72.54 74.15 7931
Bert base cased. linear Mem-Unif 7971 7891 7971 7875 70.48 71.85 77.05
crt base cased, inea Mem-Freq 86.45 85.93 86.45 85.89 71.45 73.05 78.39
Mem-Ex 78.58 77.68 78.58 77.39 67.17 68.32 74.39
No Filter 52.58 54.29 52.58 50.88 37.28 36.36 44.67
Bertb L d Mem-Unif 37.33 39 37.33 3453 3454 32.69 39.03
crtbase cased, inear, random -y rom Freq 52.07 53.79 52.07 50.43 34.67 33.79 42.02
Mem-Ex 33.59 35.52 33.59 30.81 28.84 27.21 33.01
No Filter 87.44 86.88 87.44 86.92 74.17 74.74 7747
Roberta base. linear Mem-Unif 80.42 79.45 80.42 79.43 71.98 72.14 74.89
> Mem-Freq 87.19 86.51 87.19 86.58 73 7341 76.22
Mem-Ex 79.19 77.68 79.19 77.86 68.13 68.18 713
No Filter 52.12 53.81 52.12 50.79 36.54 36.11 43.56
Roberta base. linear. random Mem-Unif 36.59 37.58 36.59 3425 33.55 3242 39.46
S¢ ’ Mem-Freq 51.74 54 51.74 50.38 3436 3338 42.68
Mem-Ex 32.96 34.94 32.96 30.52 279 26.89 35.04
No Filter 93.15 92.99 93.15 92.85 78.62 80.1 84.96
Bert base cased. m Mem-Unif 88.31 87.98 88.31 87.69 76.55 7772 82.47
s¢ cased, mip Mem-Freq 927 9247 927 92.34 77.52 79.12 84.12
Mem-Ex 86.85 86.31 86.85 86.03 72.83 73.94 79.09
No Filter 65.15 67.81 65.15 63.57 44.11 44.99 53.27
Bertb A mib. rand. Mem-Unif  49.54 54.36 49.54 4727 41.24 4142 49.99
ertbase cased, mip, random Mem-Freq 63.62 65.92 63.62 61.8 41.67 42.16 49.42
Mem-Ex 44.12 4741 44.12 4134 34.85 34.75 4141
No Filter 93.72 93.56 93.72 93.44 81.38 81.41 84.05
Roberta base. ml Mem-Unif 88.86 88.56 88.86 88.32 79.49 79.19 81.58
> P Mem-Freq 93.24 93.02 93.24 92.92 80.39 80.42 832
Mem-Ex 87.42 86.9 87.42 86.7 75.49 75.29 78.19
No Filter 64.87 67.28 64.87 63.59 4379 4439 52.22
Roberta base. mio. rand Mem-Unif  49.27 53.6 4927 4735 4038 40.19 48.11
oberta base, mip, random Mem-Freq 63.41 65.66 63.41 61.96 40.99 41.16 48.22
Mem-Ex 44 46.93 44 4161 33.95 3343 39.13

Table 12: PTB-Syn-Dep-Cls test results



Probe Filter Accuracy Precision Recall F1
No Filter 69.69 74.86 59.56 66.34
Bert base cased. linear Mem-Unif 66.49 71.54 62.15 66.52
s¢ cased, Mem-Freq 69.69 7341 61.77 67.09
Mem-Ex 66.54 70.59 65.36 67.88
No Filter 66.42 69.28 59.36 63.94
Bert base cased. linear. random  Mem-Unif 63.13 67.38 60.41 63.71
crt base cased, inear, rando Mem-Freq 65.93 67.86 60.58 64.01
Mem-Ex 62.66 66.49 6241 64.39
No Filter 72.54 726 72.67 72.63
Roberta base. I Mem-Unif 68.5 69.3 74.11 71.63
oberta base, finear Mem-Freq 71.88 70.93 74.16 7251
Mem-Ex 67.72 67.95 76.33 71.9
No Filter 67.39 69.18 63.06 65.98
Roberta base. linear. random Mem-Unif 64.25 67.46 64.43 65.91

> Hnear, Mem-Freq 66.81 67.66 64.41 66
Mem-Ex 63.63 66.32 66.59 66.45
No Filter 83.67 82.64 85.38 83.98
Bert base cased. mi Mem-Unif 80.21 80.16 83.79 81.93
s¢ cased, mip Mem-Freq 82.59 81.29 84.68 82.95
Mem-Ex 79.26 79.39 83.28 81.29

No Filter 76.24 73.58 82.09 776
Bert base cased. mio. random Mem-Unif 736 72.86 80.81 76.63
crt base cased, mip, rando Mem-Freq 75.37 725 81.76 76.85
Mem-Ex 72.65 72.19 80.42 76.08
No Filter 85.71 83.04 89.87 86.32
Roberta b | Mem-Unif 8231 80.37 88.67 84.32
oberta base, mip Mem-Freq 84.7 81.74 89.36 85.38
Mem-Ex 81.38 79.51 88.36 83.7
No Filter 77.23 75.74 80.33 77.97
Roberta base. mlo. random Mem-Unif 74.4 74.16 80.23 77.08
> P, Mem-Freq 76.43 74.42 80.55 77.37
Mem-Ex 7341 72.99 80.7 76.65

Table 13: EWT-Syn-Dep-Pred test results

Probe Filter Accuracy Precision Recall F1
No Filter 68.92 67.91 7175 69.78
Bert base cased. lincar Mem-Unif 65.18 65.84 62.49 64.12
Sed, Mem-Freq 68.61 71.97 67.55 69.69
Mem-Ex 64.45 7181 5491 62.24
No Filter 66.3 64.03 74.41 68.83

Bert base cased. linear. random  Mem-Unif 63.86 62.48 68.61 65.4
s¢ cased, ’ Mem-Freq 66.1 67.23 71.28 69.2
Mem-Ex 63.14 66.23 63.05 64.6
No Filter 69.09 68.04 72.01 69.97
Roberta base. lincar Mem-Unif 65.13 65.71 62.65 64.15
oberta base, inea Mem-Freq 68.43 71.74 67.47 69.54
Mem-Ex 63.93 70.92 54.9 61.89
No Filter 66.58 63.85 76.43 69.57
Roberta base. I d Mem-Unif 64.5 62.54 71.54 66.74
oberta base, finear, random Mem-Freq 66.64 67.09 73.69 70.24
Mem-Ex 64.2 66.35 66.75 66.55
No Filter 90.07 90.5 89.54 90.02
Bert base cased. mi Mem-Unif 87.82 88.97 86.22 87.58
> P Mem-Freq 88.71 90.45 88.18 89.3
Mem-Ex 86.72 89.34 85.29 87.26
No Filter 82.25 80.37 85.33 82.78
Bert base cased. mib. random Mem-Unif 80.66 78.9 83.48 81.12
s¢ cased, mip, Mem-Freq 81.29 81.39 84.25 82.79
Mem-Ex 80.05 80.47 82.68 81.56
No Filter 90.33 93.49 86.7 89.97
Roberta base. ml Mem-Unif 87.7 92.15 8231 86.95
oberta base, mip Mem-Freq 88.52 93.12 84.76 88.75
Mem-Ex 86.19 92.26 80.89 86.2
No Filter 83.29 81.38 86.33 83.78
Roberta base. mlo. random Mem-Unif 81.88 79.99 84.81 82.33
> P, Mem-Freq 82.42 82.49 85.18 83.81

Mem-Ex 81.17 81.44 83.8 82.6

Table 14: PTB-Syn-Dep-Pred test results



