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“file path":
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“file type®: '
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agents: 2f Agent® &%
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RAG A|AHI 7| @

RAG (Retrieval Augmented Generation) t?

> 15H4: Vector Search (FAISS)

cLLMO| XAl BHHZ 9|8 24 2402 B2t 7 Mol 42
<"LLMO| @ 2= 242 HMGIA L =0t i
Z0HA: Keyword Search DINIEIC S O A £ 2]
22| Al AEIORAG & (8M2s) S ——
c DA B HT/ATY AL 2 N .
KA AL E B 2 4 2 S S
HOE B Q0 017 A !
3THE: Cross-Encodar X188+ 7|21 043
Reranking :

Hybrid Search (3 &t H)): |
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piEA Tt

l

E& Top-K




FAISS vs Chroma
FAISS M EH 0] L.

*Metal| Z2HE ZH AIAEHAM AFS
* Facebook, Instagram 21 4 0f| HEE

4. LangChain S g}

* langchain_community.vectorstores.FAISS
« H&E QIHHIOIA XA

from langchain community.vectorstores import FAISS

HuggingFaceEmbeddings

m langchain community.embeddings impor

embeddings = HuggingFaceEmbeddings(

model pame="sente

vectorstore = FAISS.from documents(
documents=split docs

embedding=embeddings

¥

embeddings,

allow dangerous deserialization=]

results = vectorstore.similarity search(guery, k=5



BM25 + Reranking
9} Vector Search@to 2 H=5H71?

Vector Search St}|:

YYD - HET SAF'E RAGHCHD BE
SO0l SAAO 20 HEE I|YSE 22

BM25 (Best Matching 25):

cMSHQ JIFAE M L els

« TF-IDF D& &

S"YYTIL MG BEE 2N 24

> | Query: 2T 7tH B

<

\

Vector Search FAISS BM25 Keyword Search
2|0 FA: 7|, 2Y, 43 3 FINE O 2EH, 7l 22 &
HMEAM A
— 107 B2 — 1074 §&

~ .2

Merge & Deduplicate
AN gL E5 HA

+ 157

'

Cross-Encoder Reranking
Query-Document & ZH d|@
et He A

2| A9 574 Met
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1 orank_bmdSs import BM2SOkapa
rom sentence transformers import CrossEncoder
I

iwbridSearcher:

. T __%ﬁit__ self. documents, vectorstore):
BM25 + Reranking S1¢ e iments & sociments ”

f.vectorstore = vectorstore

BHIAE

tokenized - [doc.split for doc in documents]
F.bm25 = BM2S0Okapi(tokenized)

sel F.reranker = CrossEncoder( ' cross-encoder/ms-marco-MinliM-L-6-v2")

searchi{zelf, query, k=5):

vector_results = If.vactorstore. similarity search{query, k-=18)

bm2S scores = f.bm25.get scores{guery.split(})

bm25 top idx = bm25 scores. argsort()[-18:][::-1]

bm2s results = [ f.documents[1] 1 i in bmzs top idx]

all results = list{zet{vector results + bm25 results))

pairs = [[query, doc] for doc in all results]

scores = self reranker.predict{pairs)

ranked = sorted{zap(all results, scores), keys iox: %[1]. reverses]

return [doc tor doc, score an ranked|:k]]
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25 20l 25
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1. T+=20f X1 (Multilingual)
estzm0 KL Ol 22 st=01 2MO0l CHE 20 HE 852
<0, =20, 220 S 50+ A0 SASHHAME,
« B2 Y ALY S A YIS0 T BERT CHHI 1/3 = 2| Ttct0IE 2 384X HIEHE

t= o,

2. 22 22 (MiniLM) U2 A LHY D AAIZEHE 40 HEst
« Tt2+0|Ef 2=: 117M (BERT-base 2l 1/3) ? Hl*"*tl Ch.
.} 22]: ~500MB RAG j|'jJ 9|U| j.:“i.” SES HEFOZ EYE 5

UASLILCH

3. 20| £& (Paraphrase)
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Agent 2FA| (1) - DataValidation + Location

1. DataValidationAgent

2. LocationAgent
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Agent 2F M| (1) - DataValidation + Location

2. LocationAgent et calculate_seoul average consumption(:

total food = self.income df[ ‘4 EE XS 29" ). sum()

total leisure = f.income df["(H MNE S99 ].sun()
otal education =3 & 9 e Wi ME S " ].sum()

total_all = total_ food + total leisure + total education

total food / total all * 189),
total le 2 / total all * 108
total education / total all * 1ee

analyze consumption pattern(self, foo leisure, education):

seoul _avpg = self. calculate secul average consumption()

food pct = food f (food + lelsure + education) * 188

food diff = food pct - seoul avg|



Agent 2FA| (2) - Competition + Risk

3. CompetitionAgent

4. RiskAssessmentAgent
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Agent 2 M| (2) - Competition +Risk
3. CompetitionAgent |

competition(self, district, industry):
industry data .
s | == gdistrict) &

F.Adf[ "§% "] == industry

independent_count = industry data[ 28X ='].sum()
franchise count = industry data[ ZTAH0E S +"].sum()
total stores = independent count + franchise count

franchise patio = franchise count /

closure count = industry data] " 0%

closure rate = min{({closure count / total stores

total 3
franchise ratio,

closure rate




Agent 2 A| (3) - RAG + Report

5. RAGAgent 6. ReportAgent (Gemini 2.0 Flash)
A St ™ 5t
e =

SAFAbR] & 2 A M AZ 2| LE M4 (RS LLM Agent)

24 A CH AL LLM: Google Gemini 2.0 Flash

e case_studies.txt: 2 A Z2/AITH A2l 15004

S BE =+
e ZH 3 M2 A pdf: A X X =M
cHYE ISR e

2M | =

® FAISS Vector Search

Hallucination 8} X|:
s JAIE CIOIH &¢I et

* "Z=0{ Xl CIOIEI2F AFS" XAl
e BM25 Keyword Search

e 24 MAI 2 H|
¢ Cross-Encoder Reranking



n langchain_pgoogle penal import ChatGoogleGenerativeAl

_init (self):

F.1lm = ChatGoogleGenerativeAl (

Agent M| (3) - RAG + Report s
6. ReportAgent (Gemini 2.0 Flash) y

{agent_results

[agent_results

response = self.1lm.invoke{prompt)

esponse . content



Hallucination 2 X|

HallucinationO| 2F?

LLMOI AFE X E 20IXI2t Nz = S8 E2E ddote sy

1. LLM AtE Z| A3} 3. A&t 2H S
e 6Jf Agent = 5= LLM Q10| S & o B ME J|IE SN
e HIOIEf 242 PandasE & & H At ¢ "S=0ID 9RO 5 7E (J]=: 1.182=10F)"
e LLM2 2B 2IZE MAH N CHAIE o SUA HIA
2. Citation Tracking (S =& 4. TSI E H
e D= X0 & FAl *"HSE OIOIHE ALS
oOf: "HIE 12.3% (BEX: M2 Al BIE Csv)" o'== S A
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format_output(self, district, profile):
i1 ave income ra FI-!‘U‘FE-I.].E:

HaIIUCination I:g'xl income_raw = profile['avg_income raw’]
income basis = f"2 B¢ 2£5 {income_raw

Hallucination £t 3 E income_basis += " (E2X: MEA| AFEAAH|A

‘ ._! L8 .' {D!'UFJ:.EE dVE 1ncome : _; ~
{income basis}
T4 -I':' : ! | . |

if avg income »>= 4408800:
LU 18
avg income >= 28800600:

I L]
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LangGraph Orchestrator
(StateGraph +
add_conditional_edges =S £7|)
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MetadataManager
metadata.json
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