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- w/o ArcCon lossl&, NT-Xent loss & Triplet lossD# H#E &

Method STS12 STS13 STS14 STS15 STS16 STS-B SICK-R  Avg.
GloVe (avg.) 55.14 70.66 59.73 68.25 63.66 58.02 53.76  61.32
BERTy, (lastavg.) 3087 59.89 47.73 60.29 63.73 47.29 5822  52.57
BERT}, . -flow 5840 67.10 60.85 75.16 71.22  68.66 64.47  66.55
BERTp,se-whitening  57.83 6690 6090 75.08 7131 68.24 63.73  66.28
IS-BERThase 56.77 69.24 6121 7523 70.16 69.21 64.25 66.58
CT-BERTase 61.63 76.80 6847 7750 7648 74.31 69.19  72.05
ConSERTpage 64.64 78.49 69.07 79.72 7595 7397 67.31 7274

SimCSE-BERT} ¢ 68.40 8241 7438 8091 7856 76.85 72.23  76.25
ArcCSE-BERTy¢ 72.08 84.27 76.25 8232 7954 79.92 72.39 78.11
w/o ArcConloss 69.94 8234 7508 83.08 7897 78.59 71.13  77.02
w/o Triplet loss 69.66 81.92 7533 82779 79.55 79.56 7194  7T1.25

ConSERT arge 70.69 8296 74.13 82778 76.66  77.53 70.37  76.45
SimCSE-BERT arge 70.88 84.16 7643 84.50 79.76  79.26 73.88 78.41
ArcCSE-BERT g 7317 86.19 7790 8497 7943 80.45 73.50  79.37
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Method MR CR SUBJ MPQA SST TREC MRPC Avg.
GloVe (avg.) 77.25 7830 91.17 87.85 80.18 83.00 72.87 81.52
Skip-thought 76.50 80.10 93.60 87.10 82.00 9220 73.00 83.50
BERTy, (lastavg.) 78.66 86.25 9437 88.66 8440 92.80 69.54 84.94
IS-BERTpase 81.09 87.18 9496 88.75 8596 88.64 7424 85.83

SimCSE-BERT,,e 81.18 86.46 9445 88.88 8550 89.80 74.43 85.81
ArcCSE-BERTpae  79.91 8525 9958 89.21 8490 8920 74.78 86.12

BERT e (last avg.) 84.30 8922 95.60 86.93 8929 9140 71.65 8691
SimCSE-BERT},,e 85.36 89.38 9539 89.63 9044 9180 7641 83.34
ArcCSE-BERT},,e 84.34 388.82 9958 89.79 9050 92.00 7478 88.54
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ArcCSE-BERT e STS12 STS13 STS14 STS15 STS16 STS-B  SICK-R  Avg.

w/ Dropoutenss  72.08  84.27  76.25 8232 7954 7992 7239 78.11
w/ Dropoutmixiore 70.51  83.59 7585 8230 78.87 7874 7158  71.35
w/ Dropoutgn/on 69.62 83.13 7442 8215 7839 78.39 70.89  76.71
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InferSent [13]  Universal Sentence Encoder (USE) [14]
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[12] Kiros et al.: Skip-Thought Vectors (NIPS’15)
[13] Conneau et al.: Supervised Learning of Universal Sentence Representations from Natural Language Inference Data (EMNLP’17)

[14] Cer et al.: Universal Sentence Encoder for English (EMNLP- demo’ 18)
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[{F§%] Sentence-BERT [15]
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[15] Reimers and Gurevych: Sentence-BERT: Sentence Embeddings using Siamese BERT-Networks (EMNLP’19)
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[{7$%] BERT-flow [16]
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[16] Li et al.: On the Sentence Embeddings from Pre-trained Language Models (EMNLP’'20)
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[f38%] BERT-whitening [17]
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Algorithm 1 Whitening-k Workflow
Input: Existing embeddings {z;}2, and reserved
dimensionality &

1: compute p and X of {z;}Y,

2: compute U, A, UL = SVD(X)
3: compute W = (UVA~L)[,: k]
4: fori=1,2,---, N do

3 T; = (CIJZ — ,LL)W

6: end for

Output: Transformed embeddings {7},

[17] Li et al.: On the Sentence Embeddings from Pre-trained Language Models (EMNLP’'20)
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[78%] IS-BERT (Info-Sentence BERT) [18]
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[18] Zhang et al.: An Unsupervised Sentence Embedding Method by Mutual Information Maximization (EMNLP‘20)
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