2026 4 3 H oK B R Mar., 2026
5 46 55 3 0 Journal of Modern Information Vol.46 No.3

c MIFBAF RS ZiLARS -

BEFRKEEENILFERIN P
HR nn%p‘—ﬁil JBIEHSR

WOE KT BEE AT EST
(EMAFHFEESEEFR, F/4 K& 130012)

W OE: [/ ALFERR LB R RRET L LM, SHERRIFEHIE:Z FHOG L ERRF)E
B, AP —APE BT R RE T REZTHERGG L TRFFAER, AERD L LROLEMIZES it E
MR Tk F A, [ iEAEAR] ZERBOLRIEEARD G ﬁéﬁ:ﬁbﬂ F| A Faiss 6] 244 & A 2 LT AR 35

RIRALE), @it LoRA Rk 3T K35 T BB JATAB4minEN, R6, EAEEHEL, A% EFREEFILE
AL KR KRR T RETHR R, [ER/40] EREAW, LG L£ES LoRA #8495 Qwen3-
ABAE R 2R Ak, BARFIAALL 0. 857, FILATILFBUF X B a4 FRRA, BBIiE T KAER EKRT R D L LH
AL 32 8 5 b T iR

KR RFBUTLRRR; REFHA; &8 BARPA; KTRDT; mEREEBAR; LoRAMIA

DOI:10.3969/}.issn.1008—-0821.2026.03.004

(hE4SES) 6353.1  [(XEFRIZA) A (XEHS) 1008-0821 (2026) 03-0044-12

Named Entity Recognition in Beiyang Government Documents
Resources Using Large Language Models

Deng Jun" Zhang Zishu Pan Yubing Ye Dongyu Chang Yanyu
(School of Business and Management, Jilin University, Changchun 130012, China)

Abstract: [Purpose/Significance ] Addressing the challenges in named entity recognition (NER) for Beiyang Govern-
ment Document Resources due to linguistic complexity, diversity, and lack of annotation data, this paper proposes a large
language model-based NER framework adapted for low—resource scenarios. This framework provides methodological su-
pport for structured mining and knowledge reorganization of modern historical documents. [ Methods/Process | This frame-
work integrated retrieval—enhanced generation with efficient parameter fine—tuning. It used Faiss vector retrieval to build a
dynamic context example selection method and used the LoRA strategy to add domain knowledge to large language models.
On a custom corpus, the study designed seven special entity types, including persons, places, organizations, time, posi-
tions, events, and document types. The study then compared two deep learning entity recognition methods, BERT-
BiLSTM-CRF and RoBERTa-BiLSTM-CRF, with Baichuan—4B, DcepSeck-R1, Xunzi—-Qwen3-8B, Qwen3-4B, Llama,
and GPT-4. The study evaluated large language models performance under different sampling methods. [ Result/Conclu-
sion] Experiments demonstrate that compared to traditional deep learning models and general—purpose large language mo-

dels, the synergistic paradigm integrating LoRA fine—tuning with RAG significantly enhances entity recognition perfor-
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mance, achieving an overall F1 score of 0. 857. A framework that uses RAG with large, fine—tuned language models for

named entity recognition in Beiyang Government Document Resources works well together, and it achieves accurate entity

identification in these historical records. This shows that large language models are practical and can be scaled when pro-

cessing historical documents with limited resources.

Keywords: beiyang government document resources; large language model; named entity recognition; low—resource

scenarios; retrieval augmented generation; LoRA fine—tuning
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Fig.1 Named Entity Recognition Framework for Beiyang Government Document Resources Based on LoRA Fine—Tuning
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Fig. 2 Schematic Diagram of Vector Database

Construction and Similar Text Retrieval
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VRS — AN W T 6 4 AR R 4E (High-Precision Named Entity Recognition System, NER ) .
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PRI
{
"entities": [
{"text": "FERT L] L, "type™: "HR %", "start™: 0, "end": 6},
{"text": "M "ype": "Hh 4", "start": 10,"end": 12},
{"text": "VF","type": "H144","start": 12,"end": 13},
{"text": "I, "type": "M " "start"; 13,"end": 14},
{"text": "Bl NG, "type": "AHLALHLE" "start"; 25,"end": 30},
{"text": "Z=O" "type": " A 4", "start": 31,"end": 34},
{"text"; " S "ype": "A LAY "start”; 35,"end": 37},
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]
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]
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Tab.1 Entity Types in Beiyang Government Document Resources
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Tab. 2 Basic Statistics of Annotation Dataset
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Tab.3 Overall Named Entity Recognition Results of Each Model
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Tab.4 Experimental Results of Sample Selection
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Tab.5 Results of Ablation Experiment

AT Precision Recall Fl-score
Qwen3-4B-tuned 0. 847 0.867 0.857
Qwen3-4B-lora 0. 687 0. 698 0. 692
Qwen3-4B-rag 0. 643 0. 697 0. 669
Qwen3-4B 0.413 0. 466 0. 438

FEPERLR Qwen3-4BHEREML T, F1{E 0. 438,
X T R R L N T AR U S
5 B R I A A R v, LA A R
2 SCHE R 5 R E SR ERRIE . BRG] A RAG L

il J5 Qwen3—-4B-rag i F1 {EL34 /i % 0. 669, X J&
TARBUAE (516 2R Ry A5 A i 3k G B 7y 5 IR S AR 1
B, BEARORAEI2E S . ORI LoRA UM S
Qwen3-4B-Tlora [ FI{HILF] 0. 692, X FWASHH
ST VR BB A% R 43 O b T B50HE A B 114 i 44 S AR
FEOL . ASCHEH 25 A LoRA flf 5 RAG HLHI Y
3 [A] 3 25 Qwen3-4B—tuned £ K F1 {8 4 0. 857, 1k
AEIS B, ILRMIART0. 419, H AV )
ARG IEETH, HFET RAG S LoRA Y
PhRIHEES , LoRA VEASUSARLMELRIE, RAGE)
AU LR SC— ARG, 38 A B S A R
ma AR LS, BEAS A RO R R I 25, BRI
FEGI T &, Fo5 S iE %y i 0 F A6 PR O/ SC
BRI IR S A
3.6 FHI o

SRy B O A IR TR BB B A B R T ik
YER, A SR IR BUR SCH SCAR R 134753 HT
WE 7 PR

{EHNERER!

RoBERTa -BiLSTM-CRF

Bert-BiLSTM-CRF

I U AR
A AR A7), % M), R e
KR e, B 5 K45, G 55 7), B
"B ) ("19134E10 /14 ", "[" 191341051 4 " ¥ ¥
o, B LS 1" "5 E LG8
R R UL A A R
B N Y e, W ),
B AR, AT A AR A" AR
. - LT AR, R R )5 AR, IR
.')Ukﬁbl‘ 1) % [8 57 A O L R T B A SZ" "R IE R
REMGRG L, "G R A B "5 8 A R A
CI9134E10/14H) . K%, WA~k 5 F R LR 230" 0 E IR
SUEB. HERHE K.
SR A SEAET
SN . fEit e,
HIRPTIRA, LA K
AR, AR, Rl L Lt
LORAL ALK
o IR BT B S i LI AT
EP AR A, B amzzgrt:fmn
WA, ik 5 FRE, A [ SR 0, e e
R, LK. R CABICRBEN AN S B R GE)HAR ISR 1 B L
SO, . . B RBHT AR ARSI Bl R
)" 2 K ™), i ) B 719134101 4E fie ", " £2457), "M 101" (1913
“["19134£104F1 ", %" "T = ST, 5 ), SEI0A4H" L) B
AN S WA R S SRR TS U R B B
BUAMEEECORE AR RIAE-ioe e BB
e eI RGDR
)

BE7 AL IR B KRR AR5

Fig.7 Case Study of Named Entity Recognition in Beiyang Government Document Resources

G i e ks et L X —K
SEIFIISEOR . V0 ERRE HAH, A HR =

H o 2407 k™ B bR B, Rl g4k
T M TISAARREAAR R, BRIETEEIG . T



2026 43 H
5546 5 3 W)

www.xdgb.net

FET ORI ROR A IE AR BOR SO B IR i 44 SR RIS Mar., 2026

Vol.46 No.3

Zero—shot 155 U 5 A HLAE ¥ 1 SCAS v OCT HU ORI
FACHARDCHIR, ke “Vr” RISk, (4
PR R B RN B AR AR AR GE T o 2587
IEAE AR B R ] T o0 or g . R S
I CERWESTT CRBRIEAIT), KRR REA
RS LT N G e E R/ (Rl i i DS S G e U]
(I I ZE A P AT o X R W R R XA F Y
T S 1) TR AR S, AR SR AR IE A

FERAG 35T, AL ] Zero—shot 2 i 19 22
AL, WIRAIH TR NIERAL T AR
ARHLE, FE VL7 BRI EANE “EH” e H” AR
FEXFIS)SEA, B “vesd” “Ho” SERLFEHAT
3, X1G45 T Faiss [ EEET 290K RoBERTa [n] i
ZEFPYL Top3 A 1, KEHEBTUE R 5| PR f AL A
TEYO A, O RS R 2R S R iz (e Re T, 2
FRE T A ER, {HRAG PERE R AR B R T &
AR R YRR S ARG R SR R L, TR T
HORAR . MESRF, RAG BRI 29004k, (A7
RAR SRR ARB RN 5E 6 . LRI, kg
J¥ Faiss 512 RAG AL IYTH2

P28 LoORA SUSOR S, AERIXIAG R
MR RERE . W E DR IR
FMEIR” S, RWIBELREOE RFriE 2R,
WEGLS BEY) oo RN < AKERRAL™ “BCH” v
H” “REHE" FRA, RUR GRS AR )
W (AN A AR R 1o fl . T BRSO e
FISEITREGIR G, RSB TE L BUR S
GUERTRRR . A AR F 1R fe P
4 & it

ABEFEE S LA BUR SCB RIS SR R 5
PR SCPESS: | ARSI BRAGRFE, 51A Faiss [
K515, FIH RoBERTa B LB 1k SCA ity
M, e AR S A TS SR B Y 25 fi
SR, R AT ) JE R BUR SO R SRR B R T 1,
it RAG 5 LoRA S0 i XUMAR & HEm , +4  Ti
I AL B SCAS BT IR A i 48 SR TUOBIHEDS , [R)IHis
TEXS Sy, 18 i A 1] BTN 5 A 1] T i 6 S
EYERE, —J71H 5 BERT-BILSTM-CRF, RoBERTa-
BiLSTM-CRF LG 2% I8 J2 GPT4. 1. Qwen3—
4B. Llama-3. 3-70B-Instruct. DeepSeek—-Rl. Bai-
— 54 —

chuan—4B ., Xunzi—Qwen3-8B Kifi 5 A XF kb, &8
FEIRA iy 48 SR O vk, 55— 7 TR E A
A BENLRAFEFIARLRE PP — ARG 2RO mE , &
53 A G 2 AL X A5 250 s 410 ) 5 0 5 ) G
AITTHREE o IXAEZRSCIR S5 R KW, JE T AR T
BB BIRL R T4 A LoRA 05 RAG AL 1Y
[F)34 45 75 F 2R TFRHE FRCRE A AL T 0. 419, 40
UETZAE BLAE TR 5 UGS 3 900 1 A Y 5 1) 5
e#e. OHod i sh MR R 5SS E I r
PRIRIIE 25, ORE AR S5 F AL AL VR BURN SCH B IR 1L
SERIAL TR BT, bR TR BT IR B SR S
S A AL BON SCR B IRAR AL T IR nT S ARG
Bt e,

5 % X #
] P RARERE P RARSUT. (FF b EEE2025 5479
F %) LB EPL [EB/OL]. [2026-02-24]. https://www. gov. cn/

[

lianbo/bumen/202505/content_7024041. htm.

[2] & ARRMLTH— Wiz BTG Ha [J]. XFH
FAEFIR, 2018, 36 (3): 57-64.

[3] Douze M, Guzhva A, Deng C, et al. The Faiss Library [EB/
OL]. [2026-02-24]. https : //arxiv. org/abs/2401. 08281.

[4] Zhao P, ZhangH, YuQ, et. al. Retrieval-Augmented Generation
for Al-Generated Content: A Survey [EB/OLJ. [2026-02-24].
https : //arxiv. org/abs/2402. 19473v6.

[5] HuEJ, ShenY, Wallis P, etal. LoRA: Low-Rank Adaptation
of Large Language Models [ EB/OLJ. [2026-02-24]. https : //arxiv.
org/abs/2106. 09685.

[6] LiJ, Sun A, Han J, et al. A Survey on Deep Learning for
Named Entity Recognition [J]. IEEE Transactions on Knowledge
and Data Engineering, 2020, 34 (1): 50-70

[7] Ehrmann M, Hamdi A, Pontes EL, et al. Named Entity Recog-
nition and Classification in Historical Documents: A Survey [J].
ACM Computing Surveys, 2023, 56 (2): 1-47.

[8] HuZ, HouW, LiuX. Deep Learning for Named Entity Recogni-
tion: A Survey [J]. Neural Computing and Applications, 2024,
36 (16): 8995-9022.

(9] Z&@m, &k, £, F. %45 BILSTM-CRF M % 4233 42 3¢
oAy S TR p R AR [J] AR IR, 2020, 40 (4):
3-12, 58.

[10] SuJ, Murtadha A, PanS, et al. Global Pointer: Novel Effi-
cient Span—based Approach for Named Entity Recognition [EB/
OL]. [2026-02-24]. http: //arxiv. org/abs/2208. 03054.

(111 #4x, kw3, A&, F. ATXETHEGH L FRRA



2026 4% 3 H oK H #®” Mar., 2026

55 46 B2 3 1 Journal of Modern Information Vol.46 No.3
MRtk (V] A 5iR %, 2024 (10): 2594-2615. [27] Ah2d, &, HHE, F. 8NP IALEFRAER

[12] Wei X, Cui X, Cheng N, et al. ChatlE: Zero—Shot Informa- RBFR [J]. BH4EkiE, 2023, 43 (2): 49-56, 2.
tion Extraction via Chatting with ChatGPT [EB/OL]. [2026- [28] semede, TO0T. HFAALRS SV FERRASHA [J].
02-24]. https://arxiv. org/abs/2302. 10205. B $4E 2 &, 2020, 39 (5): 93-99.

[13] @&, 2, A4F, . AT RAG-LATS ¢ & 4 RAF A4 [29] 9, 2T . KIS FIRFRRCBIEAEA L5 28 T
& FARIRA Tk (1] BIES AL SRR I, 2026, 10 (1): R AR [J]. B8R E, 2021, 40 (12): 62-67.
116-132. [30] =&, B%, ¥m, . RKAHLIHKKLFALABEH

[14] sem4R, ARk, ZLF, 5. BECPTHAFM PG KY AN LB HFALE BEEFREAE [J]. A6
LR E TR RIEBIELA R — A (W FEF 8L AEikIE, 2018, 38 (3): 30-36.

BR) Al [J]. AREEIR, 2024, 44 (10): 154-167. [31] &, REM. KA H R FHERSE FRIZE—

[15] ##EE, T—%, H£L, ¥ ATRETREYLEHE LR AR FE RS o [J] HEFER, 2020
TR B R SR IR A (g By stk FA k) (6): 14-21.

) (1], BHHERTE, 2025, 69 (15): 112-123. (32] £%F, AT HRFAIMNBTHEMAH ORI 5

[16] RER, KAF, BAABR. KBTS R IAE * 57T 4 —— A Digital Cicognara Library 41 [J]. 25 B 48637,
My L TR [J]. AR, 2023, 43 (10): 3-15. 2022 (3): 47-52.

[17] 4w, BE, &=, 5 ATRETHERGENG L E [33] #REAR. ROBX LA TRESBELFL IR [J]
AR A F AT [J]. HEH G SR K I, 2025, 9 (6): Z &R, 2018 (11): 35-38.

47-62. [34] 3k, HFALHALHRRENA T RM P HEHF

[18] Xu D, Chen W, Peng W, et al. Large Language Models for ABREMEE [J]. 24#R, 2025 (12): 109-112.
Generative Information Extraction: A Survey [EB/OLJ. [2026~ [35] HF. FHEMFALTE S TR E AL E A A 0% E S
01-18]. https: //arxiv. org/abs/2312. 17617. [J]. A% &2, 2021 (3): 88-89, 91.

[19] skals, &, A, 5. 5T ChaGPT® $MA F Kit [36] PEF=HLAEEE. PARE L HEFANCS- %34 (M.
LFEARIRR AR RS T RAREBR [J]. KIES AT iR B RUERHRAE, 1991.

KA, 2023, 7 (9): 12-24. [37] A&%H. LFEBUTRES L (M) B FRIFEXFER

[20] Liu X, Erkoyuncu J A, FuhJ Y H, et. al. Knowledge Extrac- Ak, 1991,
tion for Additive Manufacturing Process via Named Entity Recog- [38] ZxM4piFad. PAREZILS (M) & P55,
nition with LLMs [J]. Robotics and Computer—Integrated Manu- 1934.
facturing, 2025 (93): 102900. [39] Qwen Team. Qwen3: Think Deeper, Act Faster [EB/OL].

[21] L, L—F, &k, F. BRLAHRK% I B [2026-02-24]. https: //qwenlm. github. io/zh/blog/qwen3/.
WAL ARG R ZAERSR [J]. HREE, 2025, 44 [40] Touvron H, Lavril T, Izacard G, et al. LLaMA: Open and
(7): 165-173. Efficient Foundation Language Models [ EB/OL]. [2026-02-24].

[22] # 2%, ERE, iz, F. HFAIARTREDD https : //arxiv. org/abs/2302. 13971.

& 4 SEARIR A B L —— L SikuBERT T 4428 44 [J]. B [41] Open AL Introducing GPT-4. 1 in the AP [EB/OL]. [2026-
Bk, 2022, 42 (10): 42-50. 02-24]1. https : //openai. com/index/gpt—4-1/.

(23] &=, wa%, ki, (L) BLEHAFHHREF [42] DeepSeek—Al, Guo D, Yang D, et al. DeepSeek—-R1: Incen-
BR#EMESR (1] BEFRTAE, 2020, 64 (11): 116- tivizing Reasoning Capability in LLMs via Reinforcement Learning
124. [EB/OL]. [2026-02-24]. https: //arxiv. org/abs/2501. 12948.

[24] B+, WK, FFRE, F. ATRFF I mR X184 [43] Yang A, Xiao B, Wang B, et al. Baichuan 2: Open Large—
IR0 F AR R RIS T AR [T]. B AT scale Language Models [EB/OL]. [2026-02-24]. https: //arxiv.
5 4a9n £ 30, 2025, 9 (3): 147-159. org/abs/2309. 10305.

[25] Rukir. A @AM NH L ERTEID, NHLERS RS [44] HFRLEKRFE. HFXEZHEA [EB/OL]. [2026-02-24].
A(TF) [J]. AFE @R, 2022 (1): 60-66. https : //xunziallm. njau. edu. cn/.

[26] A%, HFAIAE FHN X HHEFLARRL [J]. 4 (EEHE. =C4&)

E& 2022 (2): 68-70.



