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Abstract

With the widespread of e-commerce (EC) platforms, product reviews have be-
come an important source of information that strongly influences consumers’ pur-
chasing decisions. However, EC sites receive an enormous number of reviews every
day, and many reviews do not contain concrete descriptions of product quality or
usability. For example, some reviews only include complaints about packaging and
delivery service, such as “the delivery was slow,” or only describe personal circum-
stances or shipping experiences, such as “I bought this for my daughter.” While
such reviews may be meaningful as information about purchasing background or
delivery experiences, they do not provide any information about the product itself.

In previous studies on identifying helpfulness of reviews, the dominant ap-
proaches estimated helpfulness using surface-level features such as review length,
lexical diversity, and sentiment polarity, as well as external indicators such as the
number of “helpful” votes. However, these studies did not explicitly evaluate the
helpfulness of reviews from the perspective of whether the review mentions the
product itself.

This study aims to classify the helpfulness of reviews by focusing on two key
aspects: whether “a review mentions the product itself,” and whether “a review
contains a subjective evaluation of the product.” Specifically, this thesis addresses
a three-class classification task. The first class is “NotMentioned,” which includes
reviews that describe only delivery conditions or purchase motivations without
mentioning the product itself. The second class is “Mentioned /NotEvaluated,”
which includes reviews that refer to product features or specifications but do not
express a positive or negative evaluation. The third class is “Mentioned/Evalu-
ated,” which includes reviews that clearly evaluate product quality or usability.

A distinctive characteristic of the proposed approach is that it uses not only
the review text itself but also auxiliary product information, namely the product
description and the product name, as model inputs. This allows the model to
consider the contextual relationship between the review and the product. In addi-
tion, because large-scale manual annotation for helpfulness classification is costly
and difficult, pseudo-labeled training data is automatically constructed using a
rule-based method and a large language model (LLM).

Two methods for constructing pseudo-labeled datasets are proposed. The first
is a rule-based method. Important terms (keywords) are extracted from a cor-
pus of product descriptions by computing TF-IDF scores, and then a review is
classified whether it contains mention to a product by detecting these terms in
a review. On the other hand, the presence of evaluation for a product in a re-
view is identified by checking whether evaluation words in an evaluation lexicon
appear in the review. Based on these results, each review is assigned to one of the



aforementioned three classes. The second method uses an LLM. By providing the
review and product-related information in a prompt, the LLM determines which of
the three classes the review belongs to. Preliminary experiments showed that the
LLM-based method achieved higher labeling accuracy than the rule-based method.
Therefore, pseudo-labeled data generated by the LLM were used as training data
in the final experiments.

To build a classification model for helpfulness classification, pre-trained language
models are fine-tuned. Two model architectures are developed: a one-stage ap-
proach that directly classifies reviews into three classes, and a two-stage approach
that first determines whether a product is mentioned and then determines whether
an evaluation is present. Preliminary experiments revealed that the two-stage ap-
proach suffered from error propagation, as misclassifications in the first stage could
not be corrected in the second stage, resulting in lower accuracy. In contrast, the
one-stage approach achieved more stable performance by learning features across
all three classes simultaneously. Accordingly, the one-stage approach is applied
in the succeeding experiments. In addition, two pre-trained language models are
compared as the base model of the helpfulness classifier: BERT and ModernBERT.
ModernBERT is an extension of the standard BERT model, which is better suited
for handling longer contexts. It was found that ModernBERT achieved higher
overall classification performance by preliminary experiments.

Several experiments were conducted to evaluate the effectiveness of the pro-
posed method using a dataset from Rakuten Ichiba. Pseudo labels were assigned
to create training data, while test data were constructed by manually annotating
sampled reviews. Accuracy and macro F'1 score were used as evaluation metrics,
and training and inference were repeated three times to compute average scores.
The experimental results showed that our proposed method achieved an accuracy
of 74.2% and a macro F1 score of 69.5% at maximum. Next, several combinations
of a review, product name, and product description are fed into the helpfulness
classifier and the influence of the difference of these inputs was investigated. The
results indicated that adding the product name to the model input improved classi-
fication performance under many conditions. This may be because product names
often contain important features or keywords that help the model capture the re-
lationship between the review and the product. In contrast, adding the product
description did not always improve performance and sometimes degraded perfor-
mance due to noise. Increasing the maximum input token length also did not
necessarily lead to better performance.

Additionally, the proposed lightweight model based on ModernBERT was com-
pared with zero-shot inference using GPT-40. Although GPT-40 achieved a high
accuracy of 79.6% when using “review + product description” as input, the pro-



posed method also achieved approximately 74% accuracy, resulting in a relatively
small performance gap. Because LLMs such as GPT-40 require substantial com-
putational resources due to their large number of parameters, their deployment in
real-world services can be challenging. In contrast, the proposed method achieves
comparable performance with significantly fewer parameters, making it more suit-
able for practical services that handle large volumes of reviews.

In summary, this study demonstrates that it is possible to construct a labeled
dataset without manual annotation by leveraging LLLMs, and to build a lightweight
and accurate model for helpfulness classification based on product mentions and
evaluations. By applying this model, EC platforms can efficiently present reviews
that are more useful to consumers, thereby supporting users’ purchasing decisions.
Future work includes improving the quality of pseudo labels, further optimizing
input design, and expanding evaluation datasets.
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ZA6ND. —HT, —BEEARNZ 3 77 22 EHERE(LST 2729, SHELFF
lH)E 2 AR IC2E2E L, W& O Z T 7 LNERICE D IAD 2 HE5035 5.

DE&b, SROEBICEBWTIE, ZEBEARKE D S —BREAXoA D EEEE
BERT I ERMER L. DIEOERTIX, —BREATNEREAERE L THRHAT 5.
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4.3.4 BERT & ModernBERT DLt#&

AT, 7B L THOWAHFNEERASHEETTLVDEWYSLE2—-—0DFH
FMHENREIC G 2 2B EMEET 5. BIcdlN/z X 51z, HERe LT, H
AFE BERT [27] &, RXANZHEE L THEFE 4172 ModernBERT[28] Z W 5.

ETNLINDEM, TROBANT =&, 77 ARG AOMIG (7 X =3
7V 7)), mEftBI (AdamW) , EEIEK (2x 107°) , BHI T OREIXF
—rF3. ANE, LEa2—DA, LEa—+RERHH, L2 —+ERG, L
Ea—+mGtiEmaiHD 4 o2 L, Accuracy & Macro-F1 ZHH L 7.

# 4.15: BERT ¥ ModernBERT O Lt

ETIL izt LEa—DA LEa—+RRHHA LEa—+RNE LEa—+RMn% R
BERT Accuracy 0.696 0.708 0.683 0.702

Macro-F1 0.640 0.662 0.633 0.662
ModernBERT  Accuracy 0.743 0.750 0.737 0.717

Macro-F1 0.699 0.704 0.681 0.655

FEEAGRZ R 4.151R"T. KETOFREIZE VT ModernBERT & BERT % L
\2EFMEZRLE. FRIC L Ea2a—DA) BXU Tv v a—+REMHH] 2 AL
L7zt %, Accuracy & Macro-F1 OWA T—E LW EDHR SN, ZHUT,
ModernBERT 231 ¥ 2 —XH O MEHE DL, HHEROWME, FHliRER %
K h#EYNciEzZ, AHMEHEOWRER Ficokd o7 EZ SN 5.

— AT, v a—+RERmA M O XS CANERENZVERETI,
ModernBERT DX Accuracy TIEHMEFFZ N2 D DD, Macro-F1 OLEE
3hEL, FICXoTIE BERT LREEE Lo, ZOHERE LT, (1) B
%8B LORBERHES L L 2 — b EEEGRLRWVIEREEAGS 2 8, (2) Mt
PERPTIERRAZ S A, HIEICHEMBRHEPHENIICHEE S Z e 3E X5
N3. IhbbH, ATOBIMIEREZELT —HT, /4 APREEZEAL,
75 A DA BT LIREI NN EZRLTVS.

M EXDY, ModernBERT & BERT IZHERTEWHRERRL, LE2—DA, B
LRV 2a— M E 3B E T AN T 2587, HENATISCHE
WREIZBWT, FHMHEICEN R XIRERE X DETNICZ 515 2 AR
Iz, ZOMRTEE R, UBOFERTIX, 2HEHEF VL LT ModernBERT
ZHWS.

4.3.5 EEFEDTM

HITHE COEERICE D, (1) BT U E5FEE LTE, v —R—Z K
Db LLM ZHWHEO I PEE L TEWAEERRIC OB 5 2 &, (2) 78S
DRk E LTI, ZBEARED B X021 OHIER D BEREICE
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B0 ERFEONCE, MBI UREROWMETENTH S Z L, (3) FHil
FHBEASHBET N E LTE, BERT £ 3 ModernBERT DT WARR A 7128
WTEWHRER RIMEMDLH 2 Z b, ZRERLT-.

ISR EE 2, AWZETIE, LLM I X D5 L=EELS A & I
F—2EHV, —BEREARICLD 3772582 LTModernBERT %27 7 A ~
Fa—=U 7T AN ERAME Y LTS 2. RIETIE, ZOBBIZEWT,
(1) A1 LTHEZ B EHRDEY, (2) ANNRINEORE, (3) FEFIHEDEL, 2
MERES & VLEMICE X 2B 23T 5.

ETILFEBRTE
REBRTIELLTD 2 ODFRETETILVDFEEZITS.

o FEHEHRTE (ES HD)
DEETNVESLY (7740 Fa—=V2) T8, KRy 78% 3 &
& L, Early Stopping Z#H 3 5.

o FEHERTE (ES &L)
DEETNEEE (7740 Fa—=02) TH8, =Ry 78% 5 ITHRE
3 5. Early Stopping (JiEH L7,

EERUONE TFRE (ES D)) ORETEBRZITo7=. LrL, ETLOFEL
FHiiZ 3 MEITLz 25, FHEfEEDIX S DZX N REN o7, £z, 2L D
A2 Early Stopping DAER TRy 78D 1 THEEMTT L, »OilT — &Ik
TRHEEP TR oW e el L. 22T, I&RE (ES KRL)) ORE
THERZITo. ZOERTE, 7T -2 28ELZ2 TR NTFsZL
ZHME L, Early Stopping ZfHH L o7, FEMMREMEE L 25, B
5 TRy ZHETIKHEEEEMIORL, ETARTHIFEETETVWSE IR
MR L 7.

BREER

HEBGE (ES B D) &2EEFE (BESZL) D 2 D057 —RIZDWT, Accuracy
¥ Macro-F1 OB X UOTEEIRE L, EEZITS.

FEFE (ES H D) D Accuracy D% K 4.16 12, Macro-F1 D% K 4.18
WORT. i, REBRTIXETVOYE LiHiE 3 [T TW55, ¥EHEED
WXHDEXZRT /2, Accuracy DIEE K 4.1712, Macro-F1 O77EiZ £ 4.1912
ZNER

F£416 kD, A —270K 256 TIX L ¥ a— 4+ +REMmatia) 2 Ac-
curacy=0.732 £ b E <, K\WT L a—+@EmH%) (0.730) 23EWV. —77, &
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K 4.16: FERE (ES H D) TOHMMHEDEBHIR — Accuracy DV

F—2vE|Lba— | LE2a—+FREH | L2 —+@R% | LY 2 —+RSE s
256 0.714 0.722 0.730 0.732
512 0.722 0.689 0.714 0.718
1024 - 0.716 0.726 0.716
K AIT: FERE (ES H D) TOHMHMHEDEBHFIR — Accuracy DHL
F—ZY | LPa— | LPa—+FERHH | LY a—+FERS | LY 2 — RS+
256 6.73 x 1074 6.24 x 1074 7.24 x 1075 2.00 x 1074
512 1.13 x 1073 6.20 x 104 4.64 x 1074 9.28 x 1074
1024 - 5.13 x 1074 1.86 x 103 4.24 x 1074
# 4.18: FEHFE (ES H D) TOHHMHEDERAER — Fl-score D
=2 E | VEa— | L a—+RWEH | LY 2 —+RW% | LE 2 — 5+ iEahan i
256 0.667 0.670 0.677 0.667
512 0.679 0.643 0.657 0.670
1024 0.662 0.668 0.665
# 4.19: FEHFE (ES D) TOHMMHE DO EBRER — Fl-score DITHK
F—2vE| VEa— | LEa—+@FmatH | LY 2 —+BR% | LY 2 — 5%+ rEshaiie
256 433 x 1074 7.00 x 1074 3.33 x 107° 433 x 1074
512 1.20 x 1073 3.24 x 107° 1.03 x 1073 7.00 x 10*
1024 - 1.67 x 104 1.12 x 1073 7.42 x 1074
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KEr—=2YEFR2TE N a—DA] 230722 tHEDEL, TV E 2 — it
BH) 12 0.689 IKRL7=. Kb —27 &K 1024 TIX Tv B a—+RE5%4T 25 0.726
YERLEWVD, BRSO (0.716~0.716) 3K ERLEBICIIE > TV
V. IS ORI, PERIEROMINEICER L IER ST, FHCE MO
I, FECX-o THRERTHEZ LSS E2RLTWVAS.

7% 4.18 12/~ Macro-F1 T® Accuracy & [FRDEAP A SN 2. mAKM—72
VR 256 TR TV 2—+Rm%) 280677 D EL, TLba—0DA) B
N TLY o — 5+ rEimatiH 1320667 1IC8E2. mAKM—27VE 512 T
ML a2—DA] 230.679 idEV—7, L 2 —+EMaiiH) 1% 0.643 & K&
CIERLE. RARF—27VE 1024 TH L 2— 4% 27 0.668 L KT
HBH, dEmaiiAE SO (0.662~0.665) ¥ DEZ/NIW., ZOZehrb, i
At 2B L CANEREZEPLLTD, 77 AMONT v R 2ERB L -6
(Macro-F1) TIXHEDRENTH S Z B399 5.

BRI 0BT 2 HHBHEET T LVOWREDIXS D XX, £417TBXUER
419 D HHERTE S, FIZIERA M —27 V& 256 I2BWT, NV 2 —+FEmd
& Accuracy D77EIDY 6.73 x 1074, Macro-F1 D5 HAS 3.33 x 107° &/h&x <, LE#g
MZELTWE., —HTRAMN—272E 1024 @ LB 2—+/BME ] X Accuracy
DITHD 1.86 x 1072 L REL, ROANFHTIIFEE I DENRELI LD L
PRBENS. Macro-F1 IZBWTH, mAF—2YE5120D [LEa—DA] &
TED1.20 x 1073 2 K&EL, F—FHTHIEEOESERRELTWS. b
DD K Z XX, Early Stopping DEHINSE XA I ¥ 7T X XD
EDFTHIEOZBFERN 2D 1§2 2 BRLTWAS.

FREOBEICH LT, ERE (ES 72 L) TR Ry 78EH—L, 7 —X
DEKZ TR DO T, AR OFEL XD RIS 2. #H
BE (ES 72 L) 1281 % Accuracy D% 3K 4.20 12, Macro-F1 D% % 4.22
WWRL, TEZNZNFKA21, K423 17

F420%D, RARM—2E 256 Tld NV a—+FEH%) 250742 L&D E
 , FERE (ES HYH) DR —HLTW3E. —HT, ¥HHRE (ESHH) T
ool TV 2 — it +Hrammaiia) 1% 0.714 K<, BfSHO s
LHBEMTHRWI D, TRy ZBERMATSZHETHHEERTES. Kb —72
YEH2TIE Tbba—Dd] 2350.730 ERdEL, FERE (ES HD) &Rk
W2, BEmaBHON I (0.711) 38EIFES L T0RY. R b= 2K 1024 TH
ML a—+mmt 230724 EEKTH D, Btz S0 (0.714, 0.705)
FZENE EES W,

Macro-F1 IZ2WTH, £4.22 kD, RRM—=27 VK 256 TiX N B2 —+RM
%1 0695 ElRBEWV. RAF—27VESR2TE NP a2—DA] 230.680 &
RbEL, A L a—+iihf] 130660 1ICEHES. RRKM—2 V&K 1024 T
T a—+mi%) 250675 ERATHD, mEmatiHOEM (0.665, 0.660)
EEES/ NV, DIEXD, PHEE (ES 2 L) I2BWTH, IFEHAO I
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* 4.20: FEBE (ES 72 L) TOHERMEHEOEEBHRIR — Accuracy D13

F—2vE|Lba— | LE2a—+FREH | L2 —+@R% | LY 2 —+RSE s
256 0.736 0.721 0.742 0.714
512 0.730 0.711 0.705 0.717
1024 - 0.714 0.724 0.705
K 4.21: FERE (BES 72 L) TOHMMHIE DEBFIR — Accuracy DHL
F—2VE| LVEa— | LEa—+@EWatH | LE 2 —+BRE% | LY 2 — 5%+ s
256 1.92 x 1075 7.69 x 107° 4.84 x 1074 3.08 x 1074
512 1.92 x 1075 1.73 x 1074 1.73 x 1074 1.92 x 1075
1024 — 7.69 x 107° 1.92 x 1075 1.73 x 1074
% 4.22: EH/E (BS L) TOHAMHEDEBRHER - Fl-score DT
=2 E | VEa— | L a—+RWEH | LY 2 —+RW% | LE 2 — 5+ iEahan i
256 0.690 0.675 0.695 0.675
512 0.680 0.655 0.660 0.675
1024 0.665 0.675 0.660
2 4.23: FEHFE (ES 72 L) TOHHAMHIEDFEEHR — Fl-score DF7HK
F—2vE| VEa— | LEa—+@FmatH | LY 2 —+BR% | LY 2 — 5%+ rEshaiie
256 2.00 x 1074 5.00 x 107° 450 x 1074 5.00 x 107°
512 0.000 4.50 x 1074 2.00 x 10~* 5.00 x 107°
1024 — 5.00 x 107> 5.00 x 1072 2.00 x 10~*
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B2 B5EPZ2VW—7, BMaHOMINE—E LB ICOoRn SR\ &
W REERDE S,

YERE (ES72L) O7HNFER 421 BRUEK 423 THERTZ 5. 9 Accuracy
T, BRF—2ZYE256D ML a—0DA] 281.92x 107° 2/hEnw—7, L
Va—+Emfl 1F 4.84 x 1074 LHMENCKZ V. 24U, B litinsEE
HREZ ML BT 3 —/T, AMHEETLVOWREDRRLEICR S I 2 ERKT
5. RARM—2ZVES2 T, N a—+ERE BXY TV Y 2 —+7E M
DTN TIND 1.73x 1071 TH Y, (TIEROFEHIC L > THHES TR EL
HBoTWa, AM—2VE 1024 TE TL P a—+FEMm%G 2 1.92x 1075 &/h
SVW—F, v a—+RmG+imaia) X 1.73x 1071 2 K= L, FHHREOZ WV
HEAUE C 2 MW E LI WATREME DRI X L B .

Macro-F1 T®, ®4.23WnT LI, A= VE512D LB a—DA]
WEEEDS 0.000 /N W—T7, T B 2 — -+ 13450 x 107* 2 KEW., £
72, RRKF—27VE 256 @ L 2 —+fEih) 132.00 x 1074 & A = <
SEGEREDNE WK TH - T, BEMOBRTIZE S 2D 5. ZhoDf
R, BEZFEOHEHAZE Z 52, Bz EEREZ T TR, ZEORENE
(78D dEDLETANEREBIRT 20BN H LI ZRL TV,

FEBE (BES ) (F4.16, £4.18) BLUFPHEE (ES L) (F4.20,
F4.22) OWVWFTIUIBWTD, 256 —512— 1024 L RYNEZEL L THMHREDH
FNCIA BT AEAIHRTE R o, ZOEEL, TEXE AL LTSEZ260
v HIKXD S, BINXNZBERNZRAZIIHLTEMNTHZ0, £-ETF
ABZENEBEINHHATEZLPERTH S IR LTWS. RHIREMmGA,
FRITRNMERBRZELIENEL, L 2—DBENRLTWIEMORME —K
LEBEWEEDZ V. 0 X5 IR TIE, RARYIEZESS L CrMaiiH % HIbR
TEHZERANTETH, HIEICEHBREELDPHEHZZ EIFRsZ V. Lk
MBoT, REXRAZ T, RRRIIRDILRKELD S, LB 22— BEMEROXTICE
RED 2 ANKE D ESEOMREM LICERTH R EZ NS,

DLEXY, #%2FE (LLM #E 5 L+ —EEF R+ ModernBERT) 1%, A
NHERE X CRARRINEDOREIC K DHEEPELL, X HIWKHEMLICHENETL
52 eh, FEHRE (ES HD) OV - 7El (R4.16~5K4.19) L EZEHRE (ES
72 L) D - Bl (F4.20~3K4.23) OXGH SRERSI N2, Frg, FMRED
BETE TV a—+Mm%) PER L R2GHEHNPZV—T, STHOBETIESE
HRICX > TS XA UE 2720, AU THRE & ZEMZ 08 THI
TEREDND .

4.3.6 KREBEEFEETILEDLEE

KHEESEET MK 2 ay FOBERAMHIEYL, KK TIRR L -6
TIRNVTT 7 AV Fa—=V I LAEGHEET VDB EITo . BEARIITIE,
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ChatGPT (GPT-40) X LT, LEa—BIURERERZASIL, SKEL,
MY «FHfizzL, hdbD -§iibb%E ShkizlL),EkdD - &ﬁthg
(EHD - FHEiH D | OEIUTEE T 202 #E I,

K 4.24: KEIREEEET NV (ChatGPT) LHERTFIED LR

EFI A& IR
ChatGPT (GPT-40) L Ea2—DA 0.776
L b a—+EERng 0.776
L VY o — 4R haiie 0.796
LY a—+rmt+Hrmaiid  0.776
1RZRF1E (Best) L b a—+fint 0.742

%%ﬁ%%ﬁ4zus%?(Hw4omi5@nya/biﬁmﬁﬁiﬁwmﬁ
e bbOlo7z, Fre, NV a—+fEmatiH 25 2728581k SV IE@EED
HNTED, LLM 2fimatlz Z0 X Rz BMHHTZ 5 2 Z#ﬁuf%%

—7, REFEOREIEMEERIZ0.742 TH D, LLM OIERRIII KI5 7=,
Lo L, MEFDEMRDEIZIUIERZ LRV, £z, ModernBERT 1% GPT-40
REDKRESIEE TN L L T X X BHIKIEICH 7L, BHEa X+ D
THRRPOBELRETALTHE L WHFELD 3.

— 5T, BEFFEICBIT S ModernBERT ZHW=08E T LTI, ASIHK
WEoTHREBICEITRONZDDD, BB IS FICHERER FicDh3 5
DI TR o72. ZOZEEZ, LLM MDEHRIEE EXFE CHES U 7= L # 2 HER o HE
FRAESNIC K D, TIRZEMIIA, S S EHZRERCMEHTZ 201X L, BER
DHEETLTIE, D3 LBAEMKOMHEMTI RN LIERT 2 EZX 6N 3.
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EHE HbHDIC

51 L&

AETIE, ECH A FICBIIEMLE2—%2WNRE LT, LY 22—
NECEKRLTWE S0, BIXUiHlizZATWENE S DOBE»L, L
Va—DFHAMEZ3 77X (EkR&L, EkdD -5HiikL, Skdb - ifid
D) WKHEHT 2 FELZRREL.

ROV L 2 —HRMHEMETIE, LE 2a—0REXIRBIEmME, H 250t
DI — I & BRER T ¥ OIMAEIEICKIE T 3 FENZ L, LE 2 —D 5 ZE
DHDIZOVWTEDREERPRIEFREZIREL TV I VI BRI, HTLD
BRI DI T Wi o 72, RIFFEIX, BEMADE KRB X UOFHGOHHE L WS
Bl 5L B 2 — 0B A2 T 2 I #»H 5.

AHMEHEET N ZEE T 2007 — X Z2WET 212D, KEERA
F7 7= arvhN#ETH B 05 EEAH LOHKNTN L, 55EEID D FH O
HAZRA L. BAARNCIE, (1) b—AR—ZABIUOKREREEET L (LLM)
ZHOWIHEM 7 A5 X DT — 22 HEIEER L, (2) FRIFEEASET
TNET 7 AV Fa—=r 733528 T, BAMHEET VEEE L. ANt
LT, La—@ERmditZ52, LE2—DBHNEICSKLTWSR, BX
Qi & A TW2 02 HETE 2 8AMHEE T LVEEE L .

FHESEERCLE, F3HEMLT NN EFREOLE 21TV, LLM Z AW HH X
WD, =N R=ZAFEEEXRTIY GVWnHEEREEROET AL EEETES 2
LERMERELE. KIS, ARMHEESLOME L LT, —BEAR Q752 %E
B B R (BRHERICEHEHE) 2L, B TId%E
AN EBEIELCR TV L, —BEAROAR2RE UTRE LT
ZRTZEZEHLNICLA. 261, 78R LTBERT & ModernBERT %Lt
B L 724558, ModernBERT 2B B Lm0 e /R T HEMSHER X 7.

INHOREEE X, AT, [LLM 12 & 2L S <t 5 T—ERBE
Rk 2 327725758, '"ModernBERT DJEH ) ZHAG LB TR EIRETIE
*UTEHHAL, ZOWEEHMEiZIT-72. ZOBE, LY 2 —DOEMER FERS -
Fidmatie) O ER, ANRIIE (256, 512, 1024 F—2 ) DEWDMERE
W52 2582 oM L7z, £z, ETLO¥ETABO%&ME LT, Early
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Stopping Z W3 E & FHWRWERIE & TEEZIT- 7=,

EEROMER, ANRIEZHEMXETHLT LS EERAET 2 LIRSS, L
Yo — L EmIEROBIRES, AJEROITTEMEIMREICHEL2 52 5 Z L AVR
BNz, 2O, EXANEZHFAETELET N TH-TD, HlEDOHEM
WEICEINTHEEEST 2D T RWZI EZ/RLTWAS,

ChatGPT (GPT-40) ZHW/EHEMmOMERELZMRE L 25, R TY
BLEETLEID EWHEENE SN, —5 T, ChatGPT 3o X b oHEE
M, EABREOR E Wo 2 TEY — L ANDEANES LIRS W, Zhi
WL, RFFETHRLET UL, HEARERERTEE LRI EETH
D, B—=VEREER S AT AAAAZRIRE LT-FGEA LOFREZHE LTV,

HEXD, AREZ, RSk eHMEOBAL5 L2 —HFHAMEZEML, H
HIEEBEASEBETARNHTA e TLE 2 —0FHEHEZEHR T 3 HEN
RFPEERRELE. RIS, AR NVIKEE T IC—EKEDERERERTE 2
HlX, KRS — 22 WS EY—LPRCBWTHEHTHEEZHNS.

5.2 SEROFE

AT, X B2 MEEEM L e FEHEA 2 B X FIRRICHET T, W 220
REPREINT NS,

B, B ARVOEER ETH B, LLM IZ X 25 XLidr—LR— 2
FELIDEFETH 27, HEOHES T D N2 IHRE 2 bir Tldk
W, 5RIX, PEDOANTFIARVEHOWREERHIE, H 2 WIEM T X L0EE
ErERLI-FETFELZEATZILT, BT —Z20REEXHIIEDD L
PRETH 5.

B, AR O SR ZRE(LTH S, AFETIE, BmG-erashatiHOft
B ENELIGENDZ—FHT, GZ2ATDIIEENIE LD, /4 XL
TEM T 2 AJREM: b RER X Nz, S141%, Pt O BN LEE S, L v a—
LRI O BEER ) RS A AR REA L, BEREREEIIH
5 2852 MET 35 2 08D H 5.

B, FHl T — &2 B X OCFHMEfEEOILTETH 5. AHEDT X b7 —XIFA
F7 /7= a X OBEELEY, HEBI/NIEETHD, FFHMENRE Lk
BRI ¥ YLBROEN T\, 5K, KDZHEERITITIRLE 2 —F
HEELT—XEHOCEFMABRETH L. ZHIMZ, EEOBETHC—
P e » DRAREE B L 72 i OB A b MG Lz w.

iRz, EEHZEE LZHIEROP D EELFETH 5. THIFKROE
TR, MAOHERORNELZERB LEAL -V EE[HTZIE T, LEa—
FHABHEEZEY —EATEDREPOMRINIEHA T2 EZIONS.

P EoFEICERDMHT Z T, BEMmEMICE DI LY 2 —BRBHEFEE X
D EHANIGEICTEHR T2 Z L AREIC 2 e EZ Hh 3.
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