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Y4 4% A2 i Executor(max_workers=N)
procedure ExtractProcess(pdf file)
binary stream < ReadFile(pdf file)
Response <= LLM.generate content
(contents=[binary_stream, P],
config={temperature: 7, format: “application/
json”})
Data < ParseJSON(Response.text)
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if Data is Valid then
Save Data to J
end if
end procedure
for each file in D do
Submit ExtractProcess(file) to Executor

end for
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year”: int, “funding”: [“#B# 4>, ..]}, “study_designs™:
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ToulminArgument El/R BiIER

id (PK) | REXID

toulmin_argument_id (PK) | #2iFID

toulmin argument id (FK) | i£1iFID

paper id (FK) | i ID

study design id (FK) | #f 7¢ ¥ i1D

study_design_id (PK) | BF 5% #3t1D
paper id (FK) | i 3ID

study_type: JSON | if 7t 2574

claim: TEXT | F:5k
evidence: TEXT | ilE4

sample_size: INTEGER | Ff A< Kt
analysis_techniques: JSON | 3 HrHiA

warrant: TEXT | {#1iF

Paper 3%

data_source: JSON | %4 s i

backing: TEXT | 37 4%
qualifier: TEXT | bR &

paper_id (PK) | #3CID

study_description: TEXT | #f 70 fiif

rebuttal: TEXT | 4%

Journal HiFI&

claim_vector: HALFVEC | 35K )

title: VARCHAR | 5/

-

authors: JSON | {4 515

journal_id (PK) | #1FIID
journal_name: VARCHAR | #1144 Fx

keywords: JSON | &4 1]

is_pku_core: BOOLEAN | b K A% 111

abstract: TEXT | 4itj 22

publish_year: INTEGER | & % 4F 3
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impact_factor: NUMERIC | i[5 -1

B2 #HSRFEIERERNBREEE

TEE . IR ELAEAR O IR R AL R AL A B AR .

AP B AR LA IR AR I EE2 B, BG4S
FIACE AR SN 5K ] B AR AN AT . 7E 45 f A E s
SIS, WSCTCEAE W FREAT ER O TR AR IR
FENE PR, (R 38 0 TD Bl St 2 4 97 TSON LAl Fif
D5 %48 2 SEBRID [R] IR0 R OG22, AT IE A 2 32 1R IE
SRS B 2% 2 %K. FiK AR TR RO
W, 2 F P 2 ) S5 R DT G A D B v SR A, DRt ik
FEERME N RN R £E TR IR BT, S TE
R B 5K AR, TR T AR OB A A S
N A 2 claim_vector 7.

Fik2: R A SR ERE
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e AT B8 BN TR A0 R
NE—Ho: EMAEEIN
for each json_file inJ do
Data < LoadJSON(json_file)
paper_id — DB.insert(Paper, Data.paper)
for each design in Data.study designs do
DB.insert(StudyDesign, design, paper_id)
end for
for each arg in Data.toulmin_arguments do
toulmin_id < DB.insert(ToulminArgument, arg,
paper_id)
DB.bindRelation(toulmin_id, arg.study design_ids)
end for

end for
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NE=#a: EREEN
claims — DB.query(ToulminArgument, where: claim
vector IS NULL)
for each (id, text) in claims do
vector — EmbedModel.embed(text)
DB.update(ToulminArgument, id, claim_vector=vector)

end for
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o AP ERQ, o RHEK, # )\ HE EmbedModel,
i 5 A RefineModel, ## 1% %! ReasonModel
Wi V] AR BN B IE A 2 Answer
NE—# 4 LR E
query_vector — EmbedModel.embed(Q)
candidates < DB.vectorSearch(ToulminArgument.claim_
vector, query_vector, limit=K)
evidence list < []
for each claim in candidates do
paper < DB.query(Paper, claim.paper_id)
journal < DB.query(Journal, paper.journal_id)
designs ~— DB.query(StudyDesign, claim.id)
evidence list.append(Package(claim, paper, journal,
designs))
end for
NEZH o BT
prompt_refine < BuildRefinePrompt(Q, evidence _list)
response < RefineModel.generate(prompt_refine, format=
JSON)
refined list — FilterAndReorder(evidence list, response.
ranked relevant ids)
NE=Z# 5 BRER
prompt_summary < BuildSummaryPrompt(Q, refined_list)
Answer < ReasonModel.stream_generate(prompt_summary)

return Answer
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Evidence-Based Knowledge Base Construction Method for Social Sciences Integrating Toulmin Model and LLM

QI HanYue' YANG YanXi*® LIN ZeFei'
(1. College of Sociology and History, Fujian Normal University, Fuzhou 350117, P. R. China; 2. National Science Library, Chinese Academy of Sciences,
Beijing 100049, P. R. China; 3. Department of Information Resources Management, University of Chinese Academy of Sciences, Beijing 100049, P. R. China)

Abstract: Evidence-based research in the social sciences faces dual challenges: the rapid growth of literature and complex argumentation scenarios,

necessitating intelligent and efficient evidence processing methods. This study proposes a method for constructing a social sciences evidence-based knowledge
base that integrates the Toulmin argumentation model with large language model (LLM), aiming to improve the efficiency of processing social sciences

evidence and the level of intelligence in evidence analysis. First, we design an information extraction process centered on argumentation. Second, we construct

a multidimensional knowledge organization model for semantic retrieval. Finally, we design an intelligent evidence-based service process based on chain
reasoning, and take library and information science as an example to develop the prototype system ToulminQA. Experimental evaluations demonstrate that

ToulminQA exhibits high accuracy and reliability in argumentative element extraction. The system effectively integrates extensive evidence to generate

logically coherent, practically valuable evidence-based conclusions. This research provides a novel reference and practical example for evidence-based research
pathways in the social sciences.
Keywords: Toulmin Model; Large Language Model; Social Sciences; Knowledge Base Construction; Evidence-Based Social Sciences; Evidence;

Knowledge Organization
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