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DFk A RIETRNAED G 2 50, 7)) O RN
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AT, HERBIEMRZRITEE OFRRER & L
AT, AR BEMAE 2R D 55 v D ERKIC
Hox, MEFEHONELRITS. HHREERETH
bbb T—&TIE, 7)) e XEOHROAZERE
THLHELTVWAETHH->TD, FEaRLHEDON
BEWEZ 3 LEELZVIRSEESINS. 20
728, THRBIEMRET NI, ZZVIMATEE
RNE T E R LU BEEE RS 5 5. A
T, ZOXIBAEDEWICER T 25EIIN L
T, RN EEZHRINCE R L BB ERET
5. BRI, ERXEFEOABRDPRBRREICE
Z %52 % Instruction Gain (IG) ¥ E&EL, ZDfH
XA EICB U 2 HABEBOEA L LTHWS.
IG K EVWHEFNZY, FERNAEIRRREFICHE <
MELTWIEZLND D, BEFETIE, #
DL REHOHEMEEH X DR T MM
B EHI1CT 3. T, BEEEERE LT, #
B R AR R ZED v, FEIEDICON
TR 72 FHF %P > Z & (Curriculum Learning [6],
Self-Paced Learning [7]) D3XNERIITH % Z & i
XNTWDE, AR TIEEHOHZEE YT
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72, BIFOFHERY F<v— 27 2V EEEiT-
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R1 ETBIEHEREOFEEBRGER. Average Score IIFMRIGHEDEHEERT. KFEBHOF TR HVEEEZRL, T
#1Z Qwen3-Embedding-4B 23R — 2 EFILDOH TR D EWEIEEZ RT.

Robust04 News21 Corel7 Average

MAP p-MRR nDCG p-MRR MAP p-MRR Score p-MRR
Qwen3-Embedding-4B 26.3 +3.7 24.9 +1.2  21.1 +7.1  24.1 +4.0
w/ InfoNCE 22.1 +8.8 274 +4.0 212  +125 236 +8.4
w/ InfoNCE+IG (Ours) 224 +9.7 26.6 +2.0 21.6 +12.1 235 +7.9
w/ InfoNCE+IG+SPL (Ours) 214  +11.3 27.2 +39 215 +145 234 +9.9
BM25 [8] 12.1 -3.1 19.3 2.1 8.1 -1.0 132 2.1
Focal-InfoNCE [9] 20.0 +6.9 23.3 +24 198  +10.1 210 +6.5
Promptriever-7B [5] 27.6 +6.6 24.9 +1.7  20.5 +11.4 243 +6.6

AbEs Ik, FEOMIETTNEZEEL
RVEE O IFEE 2TV, FEIEDITONTIE
RNAEDBEME S ICHET 5 X 512725.

3 EER

AL THEZR L 7= Instruction Gain (IG) I X B &
AHOUF#E ¥ Self-Paced Learning (SPL) 12 & 2 #jf
RELDHFEED, FEREMEMEBRET L E LTHEHT
H B OMEEEIT o 7. BARENICIE, @ ORI
InfoNCE = W= 58 e i LT, IBRFETHEE
L7z 7 VOMERENH EL TV 2R L 7.

3.1 EERERE

AWFZETIE, N—ZEF I LT Weller & [5] 23
TERR L =6 RB IR RS 7 — 2V 2 w8 %
fTolz. TOTF—RWEHZ7TVIIHLT, FERYL
EYIEFIE, AHIXERTY ) T—YaryEnTun
3. %72, R—ZEFMIIE Qwen3-Embedding-4B?
ZHOWESHE YL, Qwen3-4B-Base® WA T
MEEZFEMEL, 75 R MEIDIAAEITDEE1TH
NTVEETANOREFEOMRZFHAEL 2. K
1% R4 OHFELEREBUIZ Y 4 VHELEEHW,
R 3 OFLIUE RN 1T — I 72 B R M BE D 8l = 2
b, BEOV S Xy 2T AN W, 2R
NAIR—=RFT X —=ZIZOWTIE §BIZEH L TV 3.

AR > F~— 2 & LT, A% Weller & [2] 23
BELEDOERAVE. ZOXRYFv— 27 IFFHiER
Ee LT, EROMZFAMERE (MAP, nDCG) DAl
WHETRIBIEM B IERE Z 313 % p-MRR Z42E L T

D EET—XOFHE SA WZRET 5.

2) https://huggingface.co/Qwen/Qwen3-Embedding-4B
3) https://huggingface.co/Qwen/Qwen3-4B-Base

4) https://huggingface.co/BAAI/bge-reranker-v2-m3
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gy LT, RE—BUC X 2MBEITS BM25 [8]
DRAA7ETLWT 3. £, BEOERBERLXZ Y
WHEAE YT, InfoNCE IZH L TEADITE{T- 72
FETH % Focal-InfoNCE [9] & FIW7=35E b 7l L
Tz AR T L7 E 7 — X % 0B L 7z Weller
5511, U%FEET— & HVTEIMLZET L
Promptriever-7B © & TR L TW 5. AWI%ET
X, ZORBETNDFMEIT o 7.

3.2 RERER

F1, 21X —Z2F 7572 L T Qwen3-
Embedding-4B Z i H L 723 & &, Qwen3-4B-Base
ZAEH L7258 OEBRE R,

Qwen3-Embedding-4B % 1 @ p-MRR 23%E T
NOIEREBEMRERZ R L TWVWS. ZO/ED
5, InfoNCE IZXf LT IG DE%Z EHADIT T 5 DA
72 ¢ Robust04 Tl H 2 E DM LR ST
M, 2oV 7y PTIEARMTIERNZ D
bbb, —HT, IG DEAIZDOWT, SPL *F|H
§ 5% Z ¥ T Robust04 =° Corel7 122\ T InfoNCE X
DIERBIEMBEREDSM ELTWS Z e B X

5) &V 7y b OFMLERIE $CICHBLTWS.

6) https://huggingface.co/samaya-ai/
promptriever-1lama2-7b-v1
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R BEEEY Ty POFELEERL TN,

Score p-MRR
w/ InfoNCE 22.1 +5.4
w/ InfoNCE+IG (Ours) 22.1 +5.4

w/ InfoNCE+IG+SPL (Ours)  22.4 +6.6

N5, ZORReLT, &7y FOFEHET
HEH D InfoNCE & D 15 KA A ELTW3
e EMERLE £, RE-HEFHLEER
77 TH % BM25, HHBEBADEALDIFFIAT
» % Focal-InfoNCE, [lEED¥#E 7 — X ZMHL 7=
Promptriever-7B ¥ IR T HRRFETHEEH SN E
TIOUFERBIERRICB W TEWEREZ ER L 72,

—fRE 7L R MERE Y LT, MAP %° nDCG D #5 R
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RA VP oA ER#ER L. IRETFHEORYES
EEITLIFEELT, VIVryF Uy 7EFALEHWT
W37, @HEOMEFEE e EARTEHE 2R M 25K
ZVWZEHHETHS. SRIFERNEEERET S
FiRe LT OBRERFEEMREI L2V,

This work is published without peer review and
is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



&!I'I'

i

NG AR GIR WNE A 58 20 R R R e e
AEtE# S 27 20 REFAZFIFH L2 DTT.

BE Xk

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

Jianqun Zhou, Yuanlei Zheng, Wei Chen, Qianqian Zheng,
Shang Zeyuan, Wei Zhang, Rui Meng, and Xiaoyu Shen.
Beyond content relevance: Evaluating instruction follow-
ing in retrieval models. In Proceedings of The Thir-
teenth International Conference on Learning Rep-
resentations, 2025.

Orion Weller, Benjamin Chang, Sean MacAvaney, Kyle
Lo, Arman Cohan, Benjamin Van Durme, Dawn Lawrie,
and Luca Soldaini. FollowIR: Evaluating and teaching
information retrieval models to follow instructions. In
Proceedings of the 2025 Conference of the Na-
tions of the Americas Chapter of the Association
for Computational Linguistics: Human Language
Technologies (Volume 1: Long Papers), pp. 11926—
11942, 2025.

Hanseok Oh, Hyunji Lee, Seonghyeon Ye, Haebin
Shin, Hansol Jang, Changwook Jun, and Minjoon
Seo. INSTRUCTIR: A benchmark for instruction fol-
lowing of information retrieval models. arXiv preprint
arXiv:2402.14334, 2024.

Tingyu Song, Guo Gan, Mingsheng Shang, and Yilun
Zhao. IFIR: A comprehensive benchmark for evaluat-
ing instruction-following in expert-domain information re-
trieval. In Proceedings of the 2025 Conference of the
Nations of the Americas Chapter of the Association
for Computational Linguistics: Human Language
Technologies (Volume 1: Long Papers), 2025.
Orion Weller, Benjamin Van Durme, Dawn Lawrie,
Ashwin Paranjape, Yuhao Zhang, and Jack Hes-
sel. Promptriever: Instruction-trained retrievers can be
prompted like language models. In Processings of The
Thirteenth International Conference on Learning
Representations, 2025.

Yoshua Bengio, Jérome Louradour, Ronan Collobert, and
Jason Weston. Curriculum learning. In Proceedings of
the 26th Annual International Conference on Ma-
chine Learning, 2009.

M. Pawan Kumar, Benjamin Packer, and Daphne Koller.
Self-paced learning for latent variable models. In Pro-
ceedings of the 24th International Conference on
Neural Information Processing Systems - Volume
1, 2010.

Stephen Robertson and Hugo Zaragoza. The probabilistic
relevance framework: BM25 and beyond. Foundations
and Trends in Information Retrieval, Vol. 3, No. 4, p.
333-389, 2009.

Pengyue Hou and Xingyu Li. Improving contrastive learn-
ing of sentence embeddings with focal InfoNCE. In Find-
ings of the Association for Computational Linguis-
tics: Empirical Methods in Natural Language Pro-
cessing (EMNLP) 2023, 2023.

(10]

(1]

— 821 —

Aaron van den Oord, Yazhe Li, and Oriol Vinyals. Rep-
resentation learning with contrastive predictive coding.
arXiv preprint arXiv:1807.03748, 2019.

Vladimir Karpukhin, Barlas Oguz, Sewon Min, Patrick
Lewis, Ledell Wu, Sergey Edunov, Danqi Chen, and Wen-
tau Yih. Dense passage retrieval for open-domain question
answering. In Proceedings of the 2020 Conference on
Empirical Methods in Natural Language Processing
(EMNLP), 2020.

This work is published without peer review and
is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



A FBETF—AR

AR TIIFEE T — 22 LT, Weller & [5] DA LTV AHERBIEMZREE T — &7 2V AF—
RZ 7 L) bR E, EHICELAHILENT ) T—aryENT0W3., KIFETHERLEZEETFT—XD
B80T 440,402 TH 3.

B NTIN—=INFA—R
InfoNCE, InfoNCE+IG, InfoNCE+IG+self-paced, Focal-InfoNCE D2EFIZEH L7z N—RF X — R & F

3ITRT. B,

@y & o WOVWTI, FRT—2O—H%ZMHET -2 L LTHEIL 77— & 2 v THELHM

BoEzRD, ZofEzHWTHERRZTo 7.

F3I FHIHTINANN—RFT X=X,

InfoNCE InfoNCE+IG InfoNCE+IG+Self-Paced Focal-InfoNCE

Training Parameter LoRA

LoRA Rank/Alpha 64/128

Training Epoch 1

Batch Size 16

Gradient Accumulation 2

Learning Rate Se-5

Max Length 512

InfoNCE Temperature 7 0.05

1G Temperature «
Qwen3-Embedding-4B L0 ag: 4.0, a.: 0.5 i
Qwen3-4B-Base ag: 4.0, a.:0.25

C FollowlR AYFI—2

AR TIEFHER Y F~—27 2 LT Weller & [2] 23E% L 7z FollowIR R > F < — 27 &% W =, §Hio%E
03 meeb® v1.38.33 BV, B, FEMR L Weller S5 V=02 HHALTE D, MRIMEEE L

L T Robust04 &
p-MRR Z W7z
ER R T 5.

Corel7 Tl MAP@1000 %, News2l TlZ nDCG@5 & W7z, $EBHEMRMERE D FHEIC X

. £ 42 FollowlR D&Y7y D7 )R, R XEOHGER, 7V I12xtd 2T

+ 4 FollowIR OFEETIHEHE.

7ty b JZVH HERXEOHER 7TV T 2 BHSCGE

Robust04 52 75.2 19.8
News21 32 46.9 19.2
Corel7 20 53.5 32.7

7) https://huggingface.co/datasets/samaya-ai/msmarco-w-instructions
8) https://github.com/embeddings-benchmark/mteb
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