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SentenceBERT (Reimers+, 2019)
- FEITRINBEDR7EFEZT—FEL,

MT XEBRTORT NLEREME =18
A:D(;BERT’E%ZDH%%?Zoif

Softmax classifier -1..1

(u, v, [u-v])
Lo L] [

]

7y Zy Ly Ly
’ pooling | ‘ pooling | | poollng | | pooling |
4 4 LY
’ BERT | I BERT | | BERT ‘ | BERT ‘
Sentence A Sentence B Sentence A Sentence B

Figure 1: SBERT architecture with classification ob-
jective function, e.g., for fine-tuning on SNLI dataset.
The two BERT networks have tied weights (siamese
network structure).

Figure 2: SBERT architecture at inference, for exam-
ple, to compute similarity scores. This architecture is
also used with the regression objective function.

Reimers, N., & Gurevych, I. (2019). Sentence-bert: Sentence embeddings using siamese bert-networks. arXiv preprint arXiv:1908.10084.
Gao, T., Yao, X., & Chen, D. (2021). Simcse: Simple contrastive learning of sentence embeddings. arXiv preprint arXiv:2104.08821.

Wang, L., Yang, N., Huang, X., Jiao, B., Yang, L., Jiang, D., ... & Wei, F. (2022). Text embeddings by weakly-supervised contrastive pre-training. arXiv preprint arXiv:2212.03533. 6

SIimCSE (Gao+, 2021)

« Contrastive learning (Xfi8%3)%
FHU\TBERT%Zfinetuningd 3

(a) Unsupervised SimCSE

Two dogs are running.

A man surfing on the sea.

(b) Supervised SimCSE

Different hidden dropout masks
in two forward passes

(CI0) &) Two dogs
N are running.
EEY

Akid is on a skateboard.

: Encoder
| — Positive instance

: —= Negative instance :

Figure 1: (a) Unsupervised SimCSE predicts the input sentence itself from in-batch negatives, with different hidden

dropout masks applied. (b) Supervised SimCSE leverages the NLI datasets and takes the entailment (premise-

hypothesis) pairs as positives, and contradiction pairs as well as other in-batch instances as negatives.

ES5 (Wang+, 2022)
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Figure 1: Overview of our data curation pipeline and model architecture.
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55 CIIMTEB (Massive Text Embedding Benchmark) & U\ S iR
=W FELTHED, 1BHIAHFETILOFHMI(CA < FEHONTULB,

( Clustering ) MTE B ( Classification A

ArxivP2P ArxivS2S BiorxivP2P BiorxivS2S Massive Text AmazonCounterfactual AmazonPolarity

Embedding Benchmark
MedrxivP2P |l MedrxivS2S Reddit RedditP2P Banking77
StackExchange StackExchangeP2P 8 Tasks m Massivelntent MassiveScenario

Emotion

58 Datasets
N\ J
Ve ~N ToxicConversations TweetSentimentExtraction
Bitext Mining STS \ e

( N

Pair Classification
Ve ~N STS11 STSI2 SiS13 SprintDuplicateQuestions TwitterSemEval2015

Retrieval Beir
STS14 SHS15 STS16 TwitterURLCorpus
\ )
SIS/ STS22 STSB
- P

CQADupstackRetrieval FEVER FiQA2018 Reranking
HotpotQA IMSMARCORI NFCorpus m Summarization AskUbuntuDupQuestions MindSmallReranking
SCIDOCS Touche2020 |l TRECCOVID SciDocsRR StackOverFlowDupQuestions
g J/ _ J

J

Figure 1: An overview of tasks and datasets in MTEB. Multilingual datasets are marked with a purple shade.

* —EBDHRD (RXFEREY], MOPRBETRESNIZED, REMLFESNTND, ) (FZEFEAIL.


https://github.com/embeddings-benchmark/mteb

MTEB®DESETIER

Diversity Simplicity
o HRXTERADZIKL - FHEIRAPITEITCED &

o« BARDICBWNWTT—HAFtzy MIMERHDICE
o NXINRNILEEEELANIL, EVWEEBULNRERLIR

SHFEIANEENR DD L&
Extensibility Reproducibility
- -ty MIBRICENNTERZ L - BHICBIRTEZL

Muennighoff, N., Tazi, N., Magne, L., & Reimers, N. (2022). MTEB: Massive text embedding benchmark. arXiv preprint arXiv:2210.07316.
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https://github.com/hppRC/simple-simcse-ja
https://huggingface.co/pkshatech/GLuCoSE-base-ja
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« MTEBOHEAREENR TdpD IMTEB (Japanese Massive Text
Embedding Benchmark) =18z, N\

« HuggingFace: https://huggingface.co/datasets/sbintuitions/JMTEB
o ZERIRS XD TOREREY IR ETHE = KR dataset

« IMTEBOFEHIAX VT ca N
« IMTEBLETZNZNDETI)LZRE(CFHMAITE D LD T— RZNH
e GitHub: https://agithub.com/sbintuitions/JMTEB
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https://github.com/sbintuitions/JMTEB
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JMTEB: Clustering
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https://www.rondhuit.com/download.html
https://github.com/studio-ousia/ease?tab=readme-ov-file

JMTEB: Classification

* TFRARNZZENENNEIDIVSAICHIEIT DHRD

HBHIAHETIL

) N0

ZORRIIFEBICENE
\/\T\\—a_o %E L/ i L/f:_o

TFA

o)

Logistic Regression*

XENRD MU

155 LE2—DDHh, BEDHh

RTF 47

X HT47

pigilbarl

* DRI TISBDIAFHIETE Uzt Tlogistic layerdE&Z1TS Izsbtraining datazmmEE TS

17



JMTEB: Classification

o INEEF—5
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AmazonDEmL E1—XI(CEEXEERTBIED%E

AmazonCounterfactualClassification 2 5,600/466/934 e
AmazonReviewClassification 5 200k/5k/5k AmazonEmdDL E1—X DR —#(1~5)%FA|
MassivelntentClassification 60 11,514/2,033/2,974 AlexadD 1—HRIEDERZ 60 (CH4E
MassiveScenarioClassification 18 11,514/2,033/2,974 AlexaD1—HFFED F U AZ 18FEFE(CHLE
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https://huggingface.co/datasets/mteb/amazon_counterfactual/viewer/ja
https://huggingface.co/datasets/mteb/amazon_reviews_multi/viewer/ja/train
https://huggingface.co/datasets/mteb/amazon_massive_intent/viewer/ja
https://huggingface.co/datasets/mteb/amazon_massive_scenario/viewer/ja
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JMTEB: STS
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JSTS 12,451/1,457
OO ERDLENEE RS
JSICK 7,941/1,986
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https://github.com/yahoojapan/JGLUE?tab=readme-ov-file
https://github.com/verypluming/JSICK

JMTEB: Pair classification
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JMTEB: Pair classification
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sEEPTD

PAWS-X-]a 49,401/2,000/2,000

22


https://huggingface.co/datasets/paws-x/viewer/ja
https://arxiv.org/abs/1908.11828

JMTEB: Retrieval
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JMTEB: Retrieval

D4 XBMDQA, BIEXZANTITUEL,

LRI (o el L ey LAAy2E BEJ dXEZwikipediaDieEN SRR T B,
. MR Z 11—/ X (¥9700A ) (CE5 LEahE,
Mr.TyDi-ja 928/720 /7,000,027 %= NEEN BT EMET S,
HARODELFTDWebH 1 MMIHEEH TN TULND
JaGovFags-22k 3,419/3,420 22,794 (< 33850 =i LES0.
NLP Journal title-abs SEVBFEEHmNEELaTeXOd— /) \ ISt U,

HAMBEUZ, @mXDIT1 BN, BEXE
- > 0O (1st section). Query (title or

NLP Journal title-intro -/504 504 abstract)Zz5 %, B UswmXDabstract or
introductionz J1—/\ AW SHEAXFBNERET
NLP Journal abs-intro 9B,
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https://sites.google.com/view/project-aio/dataset
https://huggingface.co/datasets/castorini/mr-tydi/tree/main/mrtydi-v1.1-japanese
https://huggingface.co/datasets/matsuxr/JaGovFaqs-22k
https://www.anlp.jp/resource/journal_latex/index.html
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— L ~ XV_I\
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JSICK MassiveScenarioClassification
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[EEE5IE:
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XELANIL =
(passage)

L)L
(paragraph)

X LAN)L 2
(sentence)

JAQKET (corpus)
NLP Journal (introduction)
Livedoor News

NLP Journal (abstract)

Mr.TyDi-ja (corpus)
JaGovFaqgs-22k (corpus)
MewsC16-ja
AmazonReviewClassification

PAWS-X-ja
AmazonCounterfactualClassification

JAQKET (question)
JaGovFaqgs-22k (question)
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NLP Journal (title)
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« BTV b ETOIERBODIAHETIILOWERZRFECONM TCESIIMEI— K=
AT RE TR https://github.com/sbintuitions/JMTEB

« LTFDOXSRRONT REWTT, FMERERFITHENITDIIENTED

{
"Clustering": {
poetry run python main.py \ "livedoor_news": {"v_measure_score": 0.5163},

"mewscl6 ja'": {"v measure score": 0.5270
--embedder SentenceBertEmbedder \ ) —J {"v_ _ }

--embedder .model_name_or_path "sbintuitions/model-name" \ "STS": A
C . "jsts": {"spearman": 0.8169},
--save_dir "results "jsick": {"spearman": 0.7798}

},

27


https://github.com/sbintuitions/JMTEB

« MTEBD HAGEIRZ AF A%
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FARDFHIFEER

Classificationtg Clustering¥13 STS¥15 PairClassification13 Retrieval¥3
cl-nagoya/sup-simcse-ja-base 73.47 52.98 82.05 62.62 49.81 61.69
cl-nagoya/sup-simcse-ja-large 73.73 50.10 83.44 62.53 38.11 56.88
cl-nagoya/unsup-simcse-ja-base 73.07 44.58 78.85 62.44 40.85 56.44
cl-nagoya/unsup-simcse-ja-large 74.66 46.20 80.78 62.51 41.34 57.54
pkshatech/GLuCoSE-base-ja 76.83 49.53 78.72 66.50 59.29 65.74
pkshatech/simcse-ja-bert-base-clcmlp 71.30 44.50 76.96 62.51 37.15 54.23
sonoisa/sentence-luke-japanese-lite 76.11 36.29 80.62 62.46 40.21 56.13
oshizo/sbert-jsnli-luke-japanese-base-lite 72.83 51.04 76.60 62.44 42.55 57.62
MU-Kindai/Japanese-SimCSE-BERT-base-sup 72.76 46.68 74.66 62.44 41.47 56.33
MU-Kindai/Japanese-SimCSE-BERT-base-unsup 73.30 46.02 77.50 62.57 46.77 58.89
MU-Kindai/Japanese-SimCSE-BERT-large-sup 73.47 43.28 78.28 62.51 41.29 56.48
MU-Kindai/Japanese-SimCSE-BERT-large-unsup 73.13 43.56 78.99 62.50 47.68 59.08
MU-Kindai/Japanese-DiffCSE-BERT-base 73.77 44 .52 75.50 62.47 42.18 56.71
MU-Kindai/Japanese-MixCSE-BERT-base 61.85 43.43 77.05 62.51 42.76 53.83
sentence-transformers/LaBSE 72.66 44.38 76.56 62.42 39.61 55.51
intfloat/multilingual-e5-small 67.62 51.88 80.08 62.42 67.60 66.83
intfloat/multilingual-e5-base 69.30 48.91 79.84 62.42 68.41 67.17
intfloat/multilingual-e5-large 72.89 47.62 79.70 62.42 71.11 69.02
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sl 5 R D& sk I D EARIHZED

DL BRI IE UL TIERN

model

JSTS JSICK | Livedoor News AmazonReview JAQKET NLP Journal title-abs
cl-nagoya/sup-simcse-ja-base 80.85 82.83 55.01 40.97 50.21 66.36
cl-nagoya/sup-simcse-ja-large 83.08 83.80 46.50 41.85 39.84 27.72
cl-nagoya/unsup-simcse-ja-base 78.95 78.49 52.25 44.70 39.47 57.16
cl-nagoya/unsup-simcse-ja-large 81.41 80.15 45.17 44.64 34.62 64.76

« B+ STSOH TN T D (FRUVVEFARDFER UNMRISRW) HEDHRR
« largeh'basek DHEERE LN
« supHunsupKDHEEER LY

« ROFV—JTHTD (ZENICGFHEZITD) B EDRE
 largeftbase K DRV EIFBRSTRVY (—EBDF XU T(ElargeDERENFEICH D)
« supHunsupkKNDERULE(FPESTRLY (catastrophic forgettlngOD_Jﬁ‘é’IE)
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sl 5 R D& sk I D EARIHZED

DATEN2: SR —INLITNIELZNFE, 'I‘iﬁﬁb\ﬁb\
o Classifation | lsterig | 575 | Rtrieval | 15530%55

(A) pkshatech/GLuCoSE-base-ja 76.83 49.53 78.37 65.10 65.69

(B) oshizo/sbert-jsnli-luke-japanese-base-lite 72.83 51.04 76.60 49.34 57.62

* (A)EFTILANEIBRIC A D TEPAWS-X EMr. TyDi-jad A D (FLEE M SERE U,

« MAEH, studio-ousia/luke-japanese-base-litez/)\w Oim—> & UTCilfESNI=
s WMETF)LDIET—SFtV
« (A) mC4, MQA, JNLI, JSNLI, PAWS-X, JSeM, MoritzLaurer/multilingual-NLI-26lang-2mil7, JSICK, Mr.Tidy
» (B) JSNLI
o FEET—AINZITNIEZNEE, HENBVEWVWDSTHERNRESNSD
o $5C, (A)DIFETEIRREST—FZRAWNCIED, MRERETOMHEEIX(B)KDIEDIMNTENTLD

¥ ANR—SOERTE, B EAEERET> TUE, 32


https://huggingface.co/studio-ousia/luke-japanese-base-lite
https://huggingface.co/datasets/mc4
https://huggingface.co/datasets/clips/mqa
https://github.com/yahoojapan/JGLUE
https://nlp.ist.i.kyoto-u.ac.jp/?%E6%97%A5%E6%9C%AC%E8%AA%9ESNLI%28JSNLI%29%E3%83%87%E3%83%BC%E3%82%BF%E3%82%BB%E3%83%83%E3%83%88
https://huggingface.co/datasets/paws-x
https://github.com/DaisukeBekki/JSeM
https://huggingface.co/datasets/MoritzLaurer/multilingual-NLI-26lang-2mil7
https://github.com/verypluming/JSICK
https://huggingface.co/datasets/castorini/mr-tydi
https://nlp.ist.i.kyoto-u.ac.jp/?%E6%97%A5%E6%9C%AC%E8%AA%9ESNLI%28JSNLI%29%E3%83%87%E3%83%BC%E3%82%BF%E3%82%BB%E3%83%83%E3%83%88

sl 5 R D& sk I D EARIHZED

I3 AR — Y2y I\O)EUTJ‘(ZA:D_C BRI RITNEND

(A) pkshatech/GLuUCoSE-base-ja 76.83 49.53 78.37 65.10 65.10

(C) intfloat/multiligual-e5-base 69.30 48.91 79.83 76.60 76.60
* (A)EFTILOSERIFIIBRICA D IZPAWS-X &, (A)(C)DHICHIBRICHER L7zMr. TyDi-ja’ R U (I LN Sk LTz,

o JFET—FTY hDEL)
« (A) mC4, INLI, JSNLI, PAWS-X, JSICK(—#%), Mr.Tidy, MOQA(ARZR)IX EH D
. (C) FE—ERPE(IRR D55 ENHD D WIBFE) (Cfiltered mC4, CC News, Stackexchange’d Edquery-doc/R77, 5

PE(MRRDOEETRD DFE)(CMS MARCO, Trivia QA, SQUAD, Quora, Mr.TyDIlR EZER, RET —FEA1> &
b, ZEET —YICHARET—INEFEND
« B
o (OFEFTIUES)MERRIRXDICKIBICENTVWD—DDERIL, Z<OMRRT—ITEZBIEHENSEEZSND
« Classification, Clustering T(ZEHAEBDOERIKRICE I AN KHSNBTH, (A)DHEHETCHRE T —FZAHL/E
CECHUT, (OFFTINNILFUHILTHDIeHEREBT —FTY hFDLERMEVZED, (A)DFHEHEEESLY
« (OFF /LA query-docR77 TEBETETENS, BUKXRTDOERTHBSTSHYRA I TEEWtEZRL TS E

BNND

33
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https://huggingface.co/datasets/mc4
https://github.com/yahoojapan/JGLUE
https://nlp.ist.i.kyoto-u.ac.jp/?%E6%97%A5%E6%9C%AC%E8%AA%9ESNLI%28JSNLI%29%E3%83%87%E3%83%BC%E3%82%BF%E3%82%BB%E3%83%83%E3%83%88
https://huggingface.co/datasets/paws-x
https://github.com/verypluming/JSICK
https://huggingface.co/datasets/castorini/mr-tydi
https://huggingface.co/datasets/clips/mqa

sl 5 R D& sk I D EARIHZED

D4 RO NUVIERIEDRE (1)

FEE0 B ST e normalize_embeddings - Whether to normalize returned
"""SentenceBERT embedder."""
i vectors to have length 1. In that case, the faster dot-
self, product (util.dot_score) instead of cosine similarity can be
model_name_or_path: str,
batch_size: int = 32, Used.
device: str | None = None,
normalize_embeddings: bool = False, e
) —> None: Yy,
self.model = SentenceTransformer(model_name_or_path) e A\
self.batch_size = batch_size ‘ e |

self.device = device
self.normalize_embeddings = normalize_embeddings

def encode(self, text: str | list[str]) —> np.ndarray: ® FEE%EJ 0):_&&)7573\‘@/‘7 @51')\‘, J—_E;EE'ﬂ: L/j_,:B, EE%E

return self.model.encode(
text

convert_to_nupy=True, MDJE £ (cosine, dot product, Euclidean distance)
batch_size=self.batch_size, X . s Fere — 3N
de\t/ic;=self. devicef - b\ét COsl neiﬁ'ﬂ;{}dﬁ_ C‘:_ %’ﬁﬁ (L_Td\é
normalize_embeddings=self.normalize_embeddings,

. XEI>— RIBE, EFLIAEH?

def get_output_dim(self) —-> int:
return self.model.get_sentence_embedding_dimension()

34



sl 5 R D& sk I D EARIHZED

D4 RO NUVIERIEDRE (2)

o IERYETDMNUIRND, FRITDINT A - A ICEHENHDIMNEDN, ANTHIZ,

69.47 48.94 79.44 62.78 51.80 60.55
18EF /L' DFEHRT
H 71.52 48.67 79.53 62.80 52.53 61.36
_ _ B 67.38 54.03 81.84 62.54 46.50 58.85
cl-nagoya/sup-simcse-ja-base
= 73.47 52.98 82.05 62.62 49.81 61.66
, B 74.35 47.94 78.37 66.31 59.18 64.76
pkshatech/GLuUCoSE-base-ja
" 76.83 49.53 78.72 66.50 59.29 65.69

*2TOEFILTE. iEHcosine similarity CEISNIBREMAELSNS.
- EE: STS, Clustering & PairClassificationMEEEIRZEH TRV, Classification &Retrieval (CH U TIFEAS MCIERRAL
LIRWV AR OT7EL)
« 15590, "IEM{tdH D >IEREIRL"F X D(F2D (AmazonReivewClassification & MewsC16-ja)D#Hdp D
- ZDEAE, EFRMELIESRD NLDORAT—)VBERMNMNEATUERS EEZXSND

faam: AMRDY XTI TIE, IERET DRHENIRUN, 3
5



= alls)

- BAREEIEDIAHTET)LFHIAR > FY—TIMTEBZEE - NHUTZ
- —A1t7w I https://huggingface.co/datasets/sbintuitions/JIMTEB (518)
« iR VUT I~ https://github.com/sbintuitions/JMTEB (FB18)

dataset

« IMTEBZRWTCTETILDEEEDHTZ U THIE
« INNBE, ROFY—D%xilkimi (CHLR S DFIE

36


https://huggingface.co/datasets/sbintuitions/JMTEB
https://github.com/sbintuitions/JMTEB

L_/I%H:L.\CD 'Ob\c‘:5c_ é(/\c\ L/F._.



Appendix A. -—51tw bOFF

* AR (SRR TN, FRETT —AIN RO DEER—XThDtest setlCEDVWTEESNZEDTH D,

38



A.0.1 >—45twy b1tz X

Apache-2.0 MrTyDi-ja

AmazonCounterfactualClassification
MassivelntentClassification
MassiveScenarioClassification
MewsC-16-ja

CC-BY-SA-4.0 JSTS
JSICK
JAQKET
NLP Journal x 3
JaGovFaqgs-22k
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A-5 Retrieval — JaGovFaqgs-22k
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Appendix B.

2

HEIRODF
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&4 X JDMain Metric

Clustering V-Measure T Homogeneity T, Completeness T
Classification Macro-F1 T Accuracy T
Pair Classification Macro-F1 T Accuracy T
STS Spearman correlation T Pearson correlation T
Retrieval NDCG@10 T Accuracy@{1,3,5,10} T, MRR@107
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ClusteringDsHiitE12

« V-measure T (main): Homogeneity & Completeness®3RAF0F1TE],
0.0~1.0CTOSRAYVTDBEZIIND. SlTNEENEEKL,
« Homogeneity T :BEUIOSXF—ARICEUSNILDT—FDHNAD TWLNBIHZERID
« Completeness T : BUSANILDT—FIETRIUISAFICAD TLWBIHZEHEID
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Retrieval DEF{MiSiE

. Accuracy@k T (k = 1, 3, 5, 10): EAKHFORRBREDFT, FR (EHETS71(F
L) DEENBEA.

« MRR@k T (k = 10): EAIKFOIRZRIGR D T DEYIDIERFOBFENBLLDFT,

« NDCG@k T (main) (k = 10): EAIKFOIRZFFERDHRT, 71T LADOEEEDRIEST
1 2% &5 UTIERIELTIZED,
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Appendix C. —%4-
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Pair Classification

- JNLI/JSNLI/ISICKIZEERZRER:HS X (entailment, contradiction, neutral) T3
=&, FBILUE DEHENR— XdDﬁ FBFEZFXNTHI,

Distribution of cosine distances for NLI dev Distribution of cosine distances (binary: related or neutral) for JNLI dev

— contradiction — entailment or contradiction

— entailment neutral

neutral

Density
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