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PRA D, DXEWIHLT, FEET NV m EHWVTEF
HLUBEERED MLM loss DS W EERICHE DO W TH
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TNV XL S51TH). 20k, XEELEG D, DX
HEMNRBRAL Y TWEEreFHlch s 2
7 sq DEWWIBICH OF 272 £ T, R4
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Algorithm 1 {2 RFEOME

Require: m, D;, Dy
1: W « PrepareQueryWord(D,, m)
2: forw € Wdo
3: D,, « SearchDocument(W, Dy)

4: for d; € D,, do

5: s; « PredictDomainScore(g, d;)

6: end for

7: S — (81,82,...,8 Sn)

8: D, « SortDocumentByScore(D,,, S, n)

9: Dyew < Dyew U Dy,
10: end for

11: D* <« D; U Dpew

12: return D*
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4 XEER
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FXA4 Y5 LWER D, 25 LT AdaLM %
HWHT27-H0a—12 D, IERT 5.

WDICLEEEG D, O XLEEES Dpew ZI1EKT
5. A=I%R Dypey ERD XS ITRENS.

Dpew = U {D;v} (3)
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#F1 TREC-COVID TOD%a — R Z{EHFED NDCG@10

3 Amazon ESCI TD% a — R ZEKTED NDCG@10

Fik 3,000 HiZE 6,000 HiZE 12,000 HiZh

Fik 3,000 HiZE 6,000 HiZE 12,000 Hi3E

AdaLM 72 L 0.597 (-) -

AdaLM 72 L 0.123 (688MB)

VXL 0626 (624MB) 0.633 (1.2GB) 0.550 (2.3GB)

S v &L 0.110 (688MB) 0.116 (1.1GB) 0.112 (1.9GB)

2 fEH5ED A 0.595 (624MB) 0.581 (1.2GB) 0.666 (2.3GB)

2l 4ED A 0.107 (688MB) 0.113 (1.1GB) 0.126 (1.9GB)

MDA 0.602 (990MB) 0.650 (1.8GB) 0.659 (3.3GB) MDA 0.112 (927MB) 0.114 (1.5GB) 0.117 (2.6GB)
BRFE 0.626 (624MB) 0.652 (1.2GB) 0.666 (2.3GB) BEFE 0.155(688MB) 0.119 (1.1GB) 0.112 (1.9GB)

K 2 SciFact TD# 3 — R ZEMFZED NDCG@10
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AdaLM 72 L 0.686 (-) -
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2{ESEED A 0.679 (5395MB) 0.676 (1.2GB) 0.688 (3.0GB)

MEDA 0677 (1.2GB) 0.694 (2.2GB) 0.694 (4.2GB)

BETFE 0.685(595MB) 0.696 (1.4GB) 0.697 (3.0GB)
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6 SEERIER
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¥ HtXT TREC-COVID, SciFact 12T NDCG@10 %3
BWEEZRLZ. ZORBR»S, a—R2AANOHE

&4 Pubmed 3 — 2 %E S a— 82 ¥ L7 TREC-
COVID “T®D NDCG@10

Fi& NDCG@10 22— RAH¥ A4 R
AdaLM 7 L 0.597
SR 0.626 1.4GB
2 D & 0.642 1.4GB
MZEDA (12,000 7T V)  0.656 1.3GB
FERFIE (12,000 7V)  0.660 1.4GB
ESRIIE, NET 2 LEFEOERICEHT 52
BEETHILEEZONS.
6.2 WREAAMVERMULFRFAL>O—-NR
DoXEEHME LIER

6.1 HiTIEBEa— "2 LTINHa— 2 TH
%5 Cha—RREFHLTCERET- 720, B
—RRAL L THRRIAAL VERIUE R XA vDa—
NRAZFMALGETHEBRDITo /2. ART
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XOEGERMHALE. 412K — R 2ERFIEIC
X o TER &Nz a — 2% FWT AdaLM % j&
L72HMERETILD NDCGR10 DEZRT. EEBOD
R BETFRZZoMOFEL LEXTRENIC
NDCG@10 23SEWMEER /R L7z, ZOFER» S, W5
RXA e AL UAEWwa— A ESHa— %R
CLTHHALZGATHREFRIENTHSE &
Abhd.

7 %5E&

AT TIIIH KRB 2 — 22 HEERDEKD
Xy M2 L5 a— 2AERFEELRE
L7z, REFEOMRELIMNT 279, 2 RZFikL
R—RA T4 VFEEHAWTEED F X4 2 2RRIC
C4F—&ty b oa—N2AERERLEBREZIT-
72, EBROEER, RETORXAL U TR—ZAF74 VF
B ERNTREFEI SO R L.

1)  https://pubmed.ncbi.nlm.nih.gov/

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



&!I'I'

i

AWFZEIE ISPS B 5% B Bl A 3¢ JTP22H03905,
B X, 22H03905A 12 X 2B #2372 DTF
CZWRHRLTHEZRLET. £, XHEDH
hTHERWEEEE LEEREEIRI O —
TR D ERIEHNCEL LA L B % .

BE W

(1]

(2]

(3]

(4]

(]

(6]

(7]

(8]

(9]

[10]

Yunzhi Yao, Shaohan Huang, Wenhui Wang, Li Dong, and
Furu Wei. Adapt-and-Distill: Developing Small, Fast and
Effective Pretrained Language Models for Domains. In
Findings of the Association for Computational Lin-
guistics, pp. 460470, 2021.

Hiroki lida and Naoaki Okazaki. Unsupervised Domain
Adaptation for Sparse Retrieval by Filling Vocabulary and
Word Frequency Gaps. In Proceedings of the 2nd Con-
ference of the Asia-Pacific Chapter of the Associa-
tion for Computational Linguistics and the 12th In-
ternational Joint Conference on Natural Language
Processing, pp. 752-765, 2022.

Shitao Xiao, Zheng Liu, Yingxia Shao, and Zhao
Cao. RetroMAE: Pre-Training Retrieval-oriented Lan-
guage Models Via Masked Auto-Encoder. In Proceed-
ings of the 2022 Conference on Empirical Methods
in Natural Language Processing, pp. 538-548, 2022.
Tao Shen, Xiubo Geng, Chongyang Tao, Can Xu, Xiaolong
Huang, Binxing Jiao, Linjun Yang, and Daxin Jiang. Lex-
MAE: Lexicon-Bottlenecked Pretraining for Large-Scale
Retrieval. In The Eleventh International Conference
on Learning Representations, 2022.

R, MIFIER. BB EAE T MTES R
RETMIBIT S F XA VBEIGTIED LK & HER)
ROMGE. FELHEZR 55 29 HERR R FEXK
£, 2023.

AR, ROTHE, BEMUR, EBOTE. AR
A=A LDOMET— AL B EREETNLDR
RS, NTHIRE R 2E KRR 55 37 [, pp.
3Xin403-3Xin403, 2023.

Colin Raffel, Noam Shazeer, Adam Roberts, Katherine
Lee, Sharan Narang, Michael Matena, Yanqi Zhou, Wei Li,
and Peter J Liu. Exploring the Limits of Transfer Learning
with a Unified Text-to-Text Transformer. The Journal of
Machine Learning Research, Vol. 21, No. 1, pp. 5485-
5551, 2020.

Stephen Robertson, Hugo Zaragoza, et al. The Proba-
bilistic Relevance Framework: BM25 and Beyond. Foun-
dations and Trends® in Information Retrieval, Vol. 3,
No. 4, pp. 333-389, 2009.

Kalervo Jérvelin and Jaana Kekildinen. Cumulated gain-
based evaluation of IR techniques. ACM Transactions on
Information Systems (TOIS), Vol. 20, No. 4, pp. 422—
446, 2002.

Rong-En Fan, Kai-Wei Chang, Cho-Jui Hsieh, Xiang-Rui
Wang, and Chih-Jen Lin. Liblinear: A library for large
linear classification. the Journal of machine Learning

[11]

[12]

[13]

[14]

research, Vol. 9, pp. 1871-1874, 2008.

Payal Bajaj, Daniel Campos, Nick Craswell, Li Deng, Jian-
feng Gao, Xiaodong Liu, Rangan Majumder, Andrew Mc-
Namara, Bhaskar Mitra, Tri Nguyen, et al. MS MARCO:
A Human Generated MAchine Reading COmprehension
Dataset. arXiv preprint arXiv:1611.09268, 2016.
Thibault Formal, Benjamin Piwowarski, and Stéphane
Clinchant. SPLADE: Sparse Lexical and Expansion Model
for First Stage Ranking. In Proceedings of the 44th In-
ternational ACM SIGIR Conference on Research and
Development in Information Retrieval, pp. 2288-2292,
2021.

Victor Sanh, Lysandre Debut, Julien Chaumond, and
Thomas Wolf. DistilBERT, a distilled version of BERT:
smaller, faster, cheaper and lighter. arXiv preprint
arXiv:1910.01108, 2019.

Sebastian Hofstitter, Sophia Althammer, Michael
Schroder, Mete Sertkan, and Allan Hanbury. Im-
proving Efficient Neural Ranking Models with Cross-
Architecture Knowledge Distillation. arXiv preprint
arXiv:2010.02666, 2020.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



A (3% (Appendix)
A1 KDL REREEE

R5 PREZEEHEDOANL R—F X—&

Parameter

Value

Batch size 10

Max document length 512

Learning rate 5% 1073
Epoch 1

Warmup steps 0

Weight decay 0.0

K6 774V Fa—=VITHDONL R=RTX—&
Parameter

Value

Batch size 32

Max document length 256

Learning rate 2x 1073
Epoch 30

Warmup steps 1,000

Weight decay 0.01

AHEITIE, X DFHRERREICOVWTHARS.

ARFFETIE B A ¢ WIERE SVM (K —

FRZ ML= y) BEALL10]. MBS
DB BN RED R XA > Da—2 D, LA
72 B XA > Da—,RR D, D (D EEFE XH
5. ZOF, AR FX A YD a—Z D, Tl
ZREZRLRXEI R - TED, XEDF XA Un
o TVWRWHREND L. ZD7D fETHEIBRD
FINE, AR RX L >Da—RZ2 D, ¥ LT
MZEHOFT— Xty b TH 3 MSMARCO-Document
F—XZty b DOXEI— A ZHWE, —fH
DHEROFETEEBN RO R XA Y Da—,RA
DXEDZF~)L% 1, MSMARCO-Document 7 — X
Yy POXEDIRLE 0 2 LTIlEIT-72. =
B FEIROFEICH W 2 LEDOREAR T ML vg 13,
one-hot X277 L2 HRAH L 7=.

AWFZETIE lida & [2] 1> THRERET L LT
SParse Lexical AnD Expansion(SPLADE)[12] % F|F L
7z. SPLADE 37 TV ¥ XEZ B DIAHL TR
L, M chsnr ), XEOBREDA
ADOWNEZERZ Z e TIIZ7Y, XEOHEEEEZT
WS 2FETHS.

774 YF a—=272& TREC-COVID 7 —
KXt b ¥ SciFact 7— Xt v b DY E R IX
lida[2] 127 5 T MSMARCO[11] T—&+t v N T7 7
A YF a—=V %47 >7=. Amazon ESCI 7 — X
t v b TOEBYEERIE Amazon ESCI 7— X & v
FD Train 7—XEHWT 7 74 VFa—=0 T %
1To7=.

AdaLM T @ 3B 5 453K T3 Lida[2] & O E R
ExBEIZ, YRS 5 aER BT 40,000 FEE & L
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uncased[13]? %X — 2 EF /L ¥ LT Masked Language
Modeling % 1T - 7z. Masked Language Modeling “C D
NAR=F X =R %K 5I1Z/RT. Masked Language
Modelling T3 KA E 512 b —2 ¥ Batch %14 X
1% 10, Learning rate:5+ 107>, Warmup steps:0, Weight
decay:0.0 T 8 DD NVIDIA A10040GB ZH{\WT 1=
Ry 7 TCH¥EREBI Ko7,

SPLADE O {8 %% B 1% Tida % 2 % |Z Margin-
MSE[14] & FLOPS IEAl{tofie L. 7=V filo
FLOPS O IEHLE A 1p & R 2 X ¥ MO Ap 1,
ZhZzh 2o =0.08,1p = 0.1 £FE L /2. Margin-
MSE TEH N2 N— K247 4 7%, MSMarco
DF =&ty PEHAWVWSEER lda 5 [2] 105
T, BM25 ROMKRAEIC LI > TXEFELTMRRT
522 TNELLELEN—RFXHT 14T LT
ESCI 7 — &+t v MR HW3HE, ESCIF—&Zt v
MIZBWTIEE S T Exact, Substitute, Complement,
Irrelevant D 4 XBED S ROV BTEIET D728, ZDF
RNV DHIE—F LD Exact ERKIT 4 72 LT,
Substitute, Complement, Irrelevant @D 3 7 X)L N— R
IHT 4 T8 L. F7lida & DS [2] TENR—
ZDEFEEF N E LT bert-base-uncased® % F T
W3, ARIfFZETIX distilbert-base % X — R D FFEE

THELTWSL®D, KFETHEHT 2 X—ZE
THMENRT XA =R =R EFIEE R o TV,
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