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Gap between Semantic Textual Similarity Benchmark Task and Downstream Tasks
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The Semantic Textual Similarity (STS) task measures the ability to evaluate the similarity between two sentences,
which is necessary for downstream tasks such as machine translation evaluation and related passage retrieval.
Several NLP researchers discuss the performance of this ability on benchmark dataset. However, there is a possibility
that a system that is highly evaluated on the benchmark dataset may not be able to demonstrate appropriate
effectiveness in actual downstream tasks. In this study, we examined this gap between STS and downstream tasks,
clarified what factors are important in evaluating the similarity between two sentences in the downstream tasks,
and discussed a policy for improving the benchmark dataset.
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*1 https://www.statmt.org/wmtl7/results.html



STS-b  WMT17 MS-MARCO
A VAR ZE 8,628 3,793 6,890
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X MR
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EROEDID B LICER LW, #Hilz1E, MS-MARCO 12
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DIGERE WS, STENEWL Y THBIEY, 7ty ME
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MS-MARCO 3BEX DR X 2 A L 7.
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DY 7y N TOFMI ¥ STS-b TOFHli & DAHEZR 2.
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vy HAX XEPEg-agE AR RS- 9

(0, 40) 657 10.463 *+ 5.206 - -
(5, 45) 637 10.681 + 5.134 - -
(10, 50) 1413  15.858 = 4.985 67 16.045 + 4.420
(15,55) 1327 19.778 & 4.414 119 19.849 + 3.759
(20, 60) 951  23.838 + 3.980 199 23.704 & 3.285
(25, 65) 602 27.879 + 3.905 262 28.000 *+ 2.980
(30, 70) 430  34.280 + 4.816 561 34.526 + 3.855
(35, 75) - - 690 38.323 + 3.549
(40, 80) - - 932 46.987 *+ 1.390
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LR NZT 62K 2(c) WRT. ARG (1) ¥FILL, 256563
WMT-diff-short & STS-b D XEZEDHIEWAA L HET
ETWVWBIZEDERTE 3.
4.1.3 2 XHELEFIETIL

K& (1), (i) DFEEEFENRD DI, EHROBEMUETH £
FLEREL, ZR5EFND STS-b TOFMli#EE & 5 &
A7 TOFHERERDOHEBEZFHNS. & L STS-b IZiLWI 1%
F52 WMT-(0, 40) ® WMT-diff-short ¥ 7t v b TOFHl &
STS-b TOFHMDFEREAS, STS-b 22 5 TN & 7
% WMT-(30, 70), MS-(40, 80) ® WMT-diff-long T D i
& STS-b TOFHMDOHEE & b B &EIFIUR, IRFIDIXREN5.
Thbb, XERPXEEZDEVWITHHDOF vy FICHEL 52
TWABATREE SV WS Z 2 IThk 5.

STS TOFHI & #4E: & 2 7 TOFHI OB 2 5 7-i2, &
BOBEMETHE T LV TORRNINEY 125, AEBRTRS £
TV 11 EZ L TICRT.

e BoW, BoW-TFIDF (sum pooling, cos $H{LUE)

e BoV ({Word2Vec, GloVe, fastText} X {mean, max
pooling} X cos FA{LIE)

e BERTScore (precision, recall, fl-score)*? [Zhang 20]

e SimCSE*? [Gao 21]

BoV E 7L OFEHFICIE pymagnitude £ 2 — Lk AV,
Word2Vec, GloVe, fastText DFHH{EFAE T I 300
RIED Light E 7L (Google-word2vec-GoogleNews-100B,
Stanford-GloVe-CommonCrawl-840B, Facebook-fastText-
CommonCrawl-600B) % f{#H L7z. BERTScore ®E 7 /L%
7 7 4 )V b D roberta-large ZfiH L7-. %7z, SimCSE O
£ 7 U princeton-nlp/sup-simcse-bert-base-uncased
(Hlifid H B EEFN) 2EALE.

STS-b TOFHiiCIX, €7 Y Y OMHERK r BXUAEL Y
< VOB p D 2 BEERAWS. F, WMTL7 BX U
ZOY¥ 7y MTOFHICIE, 7Y Y OEBERE r 8IS
¥ R =L OIEN BRI - © 2 FEEZ A%, MS-MARCO
TOFHiIE, MS-MARCO O%4 FZ 4 »icflh MRRQ10
THMI L 745 R 2 V5. FEBRTIE, STS-b ToOHli 2 FEfH
¥ WMT17 ToO#FFf 2 Fi%H, MS-MARCO ToO#Fifi 1 ¥
BB GDER, 3 4 EEOHBOME ((STS-r, STS-p} X
{WMT17-p, WMT17-r, MS-MRR}) %135 **.

4.2 RERER R (i), (ii) DOKEE

fER L7872y bETTIC, XEDX vy 7TBXUXEED
X vy IHORHEDOHBICHEL 5 X TWE LY S 02 THRT 5.
#£ 512, FELETFHZRCNT 2 WMTI7T 2B L0209
Tty M TOFHEFER Y STS-b TOFHliFERD 2 ¥'7 ~ »HHEE
BT, £z, R 61, FELMEFHERCHT % MS-MARCO
EERBLOZFDOY 7y M TOFMIFEER 2 STS-b T DMk
RoORVY7< U HBEZ RS, ZOF, #BEB& 227 ToHiikER
LT, RIDVAXTIRT—X2S 5BV I L
FER (¥ — FfE 0-4) OFEEE FAVWTW 3,

R (1) 122\ T, WMT, MS-MARCO ifif DB & 2 2~
DOXEY 7ty b (WMT-(x,y), MS-(x,y)) 1IZBWT, STS-b
DX EDP SHERLTWIFIENLIEY, STS-b TOFHEiL ®
HBEMEL RoTWHAMN R T NG, 2L, 7—%Xty
FMEOXERF vy THFEDF vy FIZEN>TWB Z L &R
B3 BHERTH 5.

IRE (i) iIeoWw T, FRICK L, WMT Ti& STS-b OF
B o=y 7€y b (WMT-diff-long) DF553 STS-b D
EHENADT =Y 72y b (WMT-diff-short) &Y % STS-b
TOFHii e DHEENENE WS KR RoTz. F2, WMT 3
Ty P EDEILIXEEX vy THKEWV MS-diff-long 12
BWTH, F—22ROMEE LD b STS-b TOFH & DOAHE
MEV, LWOIERMESN. ok kb, FLUEE K
T2 2 XDXEEFX vy THFHIOX vy FTHEr 52T
ZHITTIERY, EWH ZehbhroT.

4.3 EZ!STS tRHEEIPEVEERFIIIDNERIZ?

£ 5K 6 kD, STS-b & &REX X 7B OHEBEIE IR
JEUTHFARD T 2D TIERL, BPTT—4&ty M2
&b HHEBEHE L & 2 EFTA WMT, MS-MARCO ifs5ic
HhTwa. WMT Tl STS-p X WMT17-r OFERIZEIT
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*3
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https://github.com/Tiiiger/bert_score

https://github.com/princeton-nlp/SimCSE
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STS-r X WMT17-r

STS-p X WMT17-r

STS-r X WMT17-7

STS-p X WMT17-7

WMT-all

0.671 (p=0.017*

0.476 (p=0.118

0.755 (p=0.005*

0.622 (p=0.031%)

WMT-(0, 40)
WMT-(5, 45)
WMT-(10, 50)
WMT-(15, 55)
WMT-(20, 60)
WMT-(25, 65)
WMT-(30, 70)

0.650 (p=0.022*
0.657 (p=0.020*

0.517 (p=0.085
0.643 (p=0.024*

0.413 (p=0.183
0.364 (p=0.245

0.434 (p=0.159
0.448 (p=0.145
0.420 (p=0.175
0.517 (p=0.085

(

(

(

0.385 (p=0.217
0.217 (p=0.499

0.643 (p=0.024*
0.706 (p=0.010*
0.524 (p=0.080
0.601 (p=0.039*
0.133 (p=0.681
0.469 (p=0.124
0.147 (p=0.649

0.434 (p=0.159)
0.524 (p=0.080)
0.406 (p=0.191)
0.434 (p=0.159)
0.035 (p=0.914)
0.469 (p=0.124)
-0.007 (p=0.983)

WMT-diff-short

0.713 (p=0.009*

0.531 (p=0.075

0.776 (p=0.003*

0.664 (p=0.018*)

WMT-diff-long

)
)
)
)
)
0.399 (p=0.199)
)
)
)
)

0.769 (p=0.003*

)
)
)
)
)
0.357 (p=0.255)
)
)
)
)

0.657 (p=0.020*

NN NN NI NG AN NN BN

0.727 (p=0.007* 0.657 (p=0.020%)

% 5: WMT17 ¥ 7ty MzBIT 3

STS-r X MS-MRR

STS-p X MS-MRR

MS-all 0.758 (p=0.011*) 0.673 (p=0.033*)
S-(10, 50) 0.733 (p=0.016*) 0.624 (p=0.054)
S-(15, 55) 0.855 (p=0.002*) 0.782 (p=0.008*)
S-(20, 60) 0.879 (p=0.001%*) 0.794 (p=0.006*)
S-(25, 65) 0.782 (p=0.008*) 0.648 (p=0.043*)
S-(30, 70) 0.745 (p=0.013*) 0.624 (p=0.054)
S-(35, 75) 0.709 (p=0.022*) 0.636 (p=0.048*)
S-(40, 80) 0.673 (p=0.033*) 0.600 (p=0.067)

MS-diff-long  0.806 (p=0.005*) 0.697 (p=0.025%)

# 6: MS-MARCO ¥ 7 v MBI 2 iHilifEERE Y STS-b T
DOFHAiFERD 27 < UHHBERE (p < 0.05 WZE* & AM) .

% (15, 55) WBWTTF =22 XD MHEIE Ko, ¥
72 MS-MARCO Tl Z OMHED LA X h BEFICHITED,
{STS-r, STS-p} X MS-MRR 281} 3 (15, 55), (20, 60),
(25, 65) DHIPATT — Xk X D HHENE S RoTW3.
—HoV 7y MCTHEZE L RBEK e LT, WMT-(15,
55) Tld BoW €7 VOFHllid M & kR THE K 7o TN B Z 2 A3
ZiFohsd., FELETHES LD STS-r #7232, SinCSE
A5 0.842, T BoW 73 0.697, BoW-IFIDF %3 0.696, Z M
12 BERTScore, BoV ET LA B o TH YD, Bk
BoW E7 VT HHISEWHEESHTWS Z e MR T X7z,
L, WMT 2/ Tl BERTScore, SimCSE, BoW, BoV
DIEF I ->TED, 7ty hOMHBETR 2 & WMT-(15,
55) A3 WMT &k X b dEne ni iRz 7.
2RICE, EBEWXETH 213 STS-b ¥ OEREH
L R B EBEDHREX R 7 T—HLTED, XEH STS-b
CRREER R TOFHIIF vy T ICHEE 52T\ Z e HS
PR TDIFEETHZ. Tk, BIRD STS RV F~—
7 F—2TIE, EEOBEREZRZHTHELS 3EBLUIH L
TO 2 XEFEMETFUOFEMMS I TETVRNENS Z
LIORMNE. SHROBEYL LT, SROEREICIZ STS-b
DF—RXDXERRHE D D200 E2EHEL LML TV
Z t\: FRXEDSN OB A BIZIEFEERST— 2ty b
GERY) TEHIZOWMEHED S z EWBITFoNB.

5. &bHDIC

BEHALETHE T LD, STS ¥ — X TOMRE Y BB & 2
77— X TOMWRENDBT L~ LRV L Zildsic, %R
R2 7 DB LTD STS F—XDORLUEL i L 7=,
AFXTIE, FIZSTS F—XBLUOBEEX R F—ZDYE

SHliFS R ¥ STS-b TOFMIEiFERD X v 7 < BRI (p < 0.05 1ZWd* &) .

DHDF vy THFMDF vy NTHEEEZTWAENE S h,
STS-b DI BL /=Y Ty FEREX R DTF— X
SHItHL, ZASOMHBEZHIS Z 2 Ik > TR To 7. #E
Ry LT, XEDF vy 75 STS-b TOHHli & k& 2 7T
DD F vy AT ER G Z TN B Al 2 RIE S 2 FEE
Bohiz. 5% LT, STS-b BT 3RS
%, CEM FICHELEZ TWAERDD 20%H~, STS
DRYFR—7F—REy FABIZEDTOE W,
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