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Nghién cuu va xay dung Chatbot tu van Luat Dat
dai bang Hybrid RAG va kiém chung phap ly

Design and development of a Land Law consultation Chatbot using a Hybrid RAG framewark
with legal validity verification
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TOM TAT

He thang phap luat Viet Nam, dac biet 1a Luat Dat dai ca tinh phirc tap cao. gay kha khan cho vigc tra ciu va tu van. Viec ap dung céc
Ma hinh Ngan ngir len (LLMs) trong linh vurc nay ddi mat vai thach thic lan vé tinh chinh xac phap Iy va khé ning duy tri ngir cénh dai.
Nghién ciru nay dé xuat LMentor-HybridRAG, mat framework chatbot chuyén bigt cho tr van Luat Dat dai Viet Nam, ket hop LLMs vai
co ché Retrieval-Augmented Generation nang cao. Cac cai tign chinh bao gam: Truy xudt lai (két hop truy xudt ngir nghia va tir khaa).
ky thut tang cuang ngir canh phan cép (Hierarchical Contextual Augmentation - HCA) dé tdng hop thang tin tr nhigu ngudn luat va co
ché kiém chirng phap Iy tr dang. Ma hinh d& dugc huén luyén va danh gig trén ba dir ligu Vietnamese Land Law QA Dataset (VLL-0A),
cho thay k&t qua kha quan vé da chinh xac va giam thiéu ty |8 4o giac, ca tiém ndng ing dung thyc tién trong linh virc ti vén phap luat
tai Viet Nam.

Tir khda: Chatbot; Luat D4t dai; Hybrid RAG; kiém ching phép I¥; xtr Iy ngon ngit tu nhign; truy xuét thong tin.

ABSTRACT

Vietnam's legal system, particularly the Land Law, is highly complex, making information retrieval and legal consultation challenging.
Applying Large Language Models (LLMs) in this domain is further hindered by risks of hallucination and limitations in long-context
reasoning. This study introduces LMentor-HybridRAG, a specialized Land Law consultation framework that integrates LLMs with an
enhanced RAG architecture. Its key features include hybrid retrieval, Hierarchical Contextual Augmentation (HCA) and automated
Legal Fact-Checking. Evaluated on the VLL-(1A dataset, the model demonstrates improved accuracy and reduced hallucination rates,
indicating strong potential for real-world legal advisory use in Vietnam.

Keywords: Chatbot; Land law; Hybrid RAG; legal fact-checking: natural language processing (NLP); information retrieval.

1.DAT VAN DE
Nhu cau tiép can théng tin phap luat mét cach nhanh chong

luat phai d6i mat vai thach thic ¢6 hiu la hién tugng “ao giac”
(hallucination) - mot van dé da dugc khao sat chi tiét [13] - khi mo

va chinh xac la mot yéu cau cap thiét trong boi canh hién nay. Hé
théng phap luat Viét Nam, dac biét la Luat Dat dai va cac van ban
lién quan c6 cau tric da tang, thudng xuyén cap nhat va mang tinh
chuyén mén cao. Diéu nay gay khéng it khé khan cho ngudi dan va
doanh nghiép trong viéc tra ctru, dién gidi cac quy dinh vé quyén su
dung dat, tha tuc hanh chinh hay giai quyét tranh chap.

Su phat trién cla Tri tué nhan tao tao sinh (Generative Al) va
cac Mé hinh ngén ngirI6n (LLMs) vén dua trén kién tric Transformer
[3], nhu GPT-4 [1] da mé ra tiém nang xdy dung cac hé théng tu van
phap ly tu ddng. Tuy nhién, viéc ap dung LLMs vao linh vuc phap

hinh c6 thé tao ra nhiing théng tin nghe hop ly nhung lai sai léch so
VvGi van ban goc.

Phuong phép Retrieval-Augmented Generation (RAG) [2] ra
doi nhu mot giai phap, bang cach két hgp kha nang sinh ngén ngi
V@i viéc truy xuat théng tin tr mot kho tri thiic chuyén biét. Du vay,
RAG truyén théng van béc 16 han ché khi ap dung cho linh vuc phic
tap nhu Luat Bat dai, nhu d& dugc chi ra trong nhiéu khao sat gan
day [11]. Cac van dé chinh bao gom: (1) Kho khan trong viéc truy
xuat chinh xac cac diéu khoan do su ma ho ctia ngdn ngi tu nhién;
(2) That bai trong viéc téng hop théng tin ti nhi€u nguén van ban
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dé tra 16i mot cau hoi phic tap; (3) Thi€u co ché kiém ching tu déng
dé dam bao tinh xac thuc ctia cau tra 15i.

DE gidi quyét cac van dé trén, nghién cliu nay dé xuat LMentor-
HybridRAG, mot framework RAG dugc thiét ké cho béi canh phap
luat Viét Nam. Cac déng gop chinh ctia nghién cliu bao gém: (1) bé
xuat kién truc LMentor-HybridRAG tich hgp truy xuét lai, ky thuat
tdng cudng ng(t cdnh phan cap (HCA) va cc ché kiém ching phap
ly; (2) Xay dung bo dit liéu Vietnamese Land Law QA Dataset (VLL-
QA) véi hon 500 cau hoi thuc té; (3) Cung cap danh gia thuc nghiém
toan dién, cho thay hiéu qua ctia mé hinh trong viéc tang d6 chinh
xdac va gidm ty |é 3o giac.

2.COSGLY THUYET

Linh vuc chatbot phap ly c6 thé dugc phan loai thanh 3 nhém
chinh. Cac hé thong dua trén quy tic (rule-based) va dua trén
truy xuat (retrieval-based) hoat déng hiéu qua vdi céac kich ban c6
dinh nhung thi€u kha nang dién giai sau. Nhom chatbot tao sinh
(generative chatbot) dua trén LLMs mang lai tinh linh hoat cao
nhung phai d6i mat vdi van dé do giac. D€ khic phuc 3o giac, cac
nghién ctu gan day da tap trung vao cai tién RAG [11]. Mot vi du
la truy xuat lai (Hybrid Retrieval) [4], két hgp truy xudt nglr nghia
(semantic) va truy xuat ti khéa (lexical). Nhiéu ky thuat tién tién
khac cling dugc dé xuat nhu RAG tu diéu chinh (Self-RAG) [7] hay
Corrective RAG (CRAG) [8]. Bén canh d6 con c6 thém ky thuat téng
cudng ngl canh phan cap (Hierarchical Contextual Augmentation
- HCA) [5] hé trg duy tri nglt canh dai. Cac céng trinh tap trung vao
linh vuc phép Iy [10] hay cac hé théng QA phap ly [9] nhan manh
tdm quan trong cla kiém chiing phap ly (Legal Fact-Checking) [6].

Hau hét cac cong trinh tién tién trén thé gidi chi tap trung
vao nglt canh tiéng Anh va hé théng phap luat phuong Tay. Tai
Viét Nam, tinh ban dia hoa la thach thic Ién, dac biét khidp dung
cac LLM cho tiéng Viét. Mot s6 cong trinh da c6 nhimng budc di
dau tién trong tng dung NLP vao linh vuc dich vu cong va phap
luat, vi du nhu Ung dung NLP trong xday dung chatbot dich vu
cong [15] hay danh gia hiéu qua clia chatbot trong tu van phap
luat [17]. Bén canh do, cac nghién ctu vé thach thic va co hoi
clia Al trong phap luat tai Viét Nam [14] cling nhu tiém nang tng
dung Al trong quan ly dat dai [16] da dugc thuc hién. Cac cong
trinh tai Viét Nam trudc day chu yéu tap trung vao cac hé théng
héi dap co ban hodc chatbot dich vu cédng véi kha nang han ché.
Chua c6 nhiéu nghién ctru dé xuat mét kién tric RAG nang cao,
dugc thiét ké dac biét dé giadi quyét dong thaivan dé ngr cdnh
dai va kiém chung phap ly cho cac van ban luat phuc tap nhu
Luatbat dai. Day chinh la khoadng tréng nghién ctiu ma framework
LMentor-HybridRAG huéng téi giai quyét.

D& gidi quyét nhing thach thiic da néu, ching téi dé xudt kién
tric LMentor-HybridRAG - mét hé théng RAG da tang dugc thiét
ké chuyén biét cho linh vyc phap luat Viét Nam. Kién tric nay dugc
minh hoa trong Hinh 1, bao gém 3 giai doan chinh:

- Giai dogn 1 - Xdy dung co s& tri thic (Knowledge Base): Giai
doan nén tang, tap trung vao viéc xt ly va cdu tric héa nguén
van ban luat thé thanh moét kho tri thic c6 kha nang truy van
hiéu qua.

- Giai doan 2 - Truy xudt lai (Hybrid Retriever): Giai doan nay chiu
trach nhiém tim ki€m va trich xuat nhiing théng tin phap ly lién
guan nhat tir co s& tri thiic dé tra 15i cho mét truy van cu thé cua
ngudi dung.

- Giai doan 3 - Sinh va kiém ching phén héi (Generator & Fact-
Checker): Giai doan cuéi cung, sttdung théng tin da truy xuat dé
tao ra mot cau tra I&i tu nhién, chinh xac va dugc kiém chiing
vé mat phap ly trudc khi gli dén ngudi dung.
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Hinh 1. Kién tric tdng thé clia hé théng LMentor-HybridRAG

2.1. Giai doan Knowledge Base: Xay dung tri thiuc va lap
chi muc Hybrid

Giai doan nay tap trung vao viéc xay dung kho tri thic Luat
Dat dai c6 cau truc, nham t6i uu hda qua trinh truy xuat. Van ban
luat dugc thu thap, chuan hoéa va phan doan thanh cac chunks
(C) theo céu tric logic (chuong, diéu, khoan). Viéc lua chon kich
thudc va chién lugc phan doan (chunking strategy) phu hgp la
rat quan trong. Sau d6, di liéu dugc lap chi muc kép:

- Vector Indexing: M6i chunk C, dugc ma héa thanh mét
vector ngir nghia v, théng qua mét mé hinh nhing ngén ngir E.
Quié trinh nay dugc biéu dién bdi cong thic: v, = E(C).

Céc vector nay dugc luu trir trong mét co s& dir liéu vector,
cho phép tim ki€m dua trén su tuong dong vé ngl nghia.

- Keyword Indexing: Déng thdi, cac tir khéa quan trong trong
mai chunk dugc 1ap chi muc bang cac thuat toan truy xuét théng
tin c8 dién nhu BM25. Diéu nay dam bao rang cac thuat ngir
phép ly cu thé c6 thé dugc tim thdy mét cach chinh xac.

Ngoai ra, d€ tidng cudng kha nang suy luan, cac thuc thé
phap ly (vi dy: loai dat, thai han sirdung) va quan hé gitia ching
dugc trich xudt dé tao thanh mét dé thi tri thic (Knowledge
Graph - KG) dudi dang cac bo ba (subject, predicate, object), giup
gidi quyét cac truy van yéu cau tham chiéu chéo. Quy trinh nay
dugc minh hoa trong Hinh 2.
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Hinh 2. Quy trinh xay dung va biéu dién Knowledge Base phap ly
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2.2, Giai doan Hybrid Retriever: Truy xuat da chién lugc

Giai doan nay nhan truy van x ti ngudi dung va tra vé tap
hop cac doan trich lién quan Z bang cach két hgp 3 luéng truy
xudt song song: Truy xuat ngl nghia, truy xuat tir khoa va truy
xudt dya trén d6 thi tri thic. Két qua tir 3 luéng nay (Z_ , Z,,
Z,.) dugc hop nhat va xép hang lai bang thuat toan Reciprocal
Rank Fusion (RRF) dé chon ra tdp hop Z cuéi cung. RRF tinh
diém cho méi doan trich dua trén thi hang clia né trong céc
danh sach két qua khac nhau, giup uu tién cac két qua xuat
hién & vi tri cao trén nhiéu luéng. Diém RRF cho mét doan trich
d dugc tinh nhu sau:

RRF scareldy = Y (———)
score(d Zlk '—rank,ldl-l

Trong dé: R-Tap hgp cac danh sach xép hang; rank (d) - Tha
hang clia dtrong danh sach r; k- Mét hdng s6 (thudng la 60) dé
gidm anh hudng cla cac thi hang qua cao. Co ché nay dugc
minh hoa trong Hinh 3.

(M

2.3. Giai doan Generator va Legal Fact-Checking: Tong hgp
va kiém chiing

Giai doan nay st dung LLM d€ sinh ra cau tra 18i y dua trén
truy van xva ngl cdnh Z. D€ gidi quyét van dé ngir canh dai, ky
thuat Hierarchical Contextual Augmentation (HCA) [5] dugc ap
dung dé tdng hop Z thanh nglr cdnh 6 dong Z,,. LLM sau d6
taoramot cau trd loiso by’ =LLM(x, Z,, ).

Mét cai tién trong kién truc nay la co ché Legal Fact-
Checking [6]. MOt mé hinh xac minh & dugc sir dung dé kiém
tra tinh nhat quan va su that cla y' so véi cac van ban luat géc
trong Z. Phan hoi cudi cing y* chi dugc chap nhan néu vugt qua
kiém chuing:

§ = { ¥ if6(y"I) = True (2)
re — generate or flag, otherwise

Quy trinh nay dam bao rang thong tin do chatbot cung
c8p c6 can c’ phap ly ré rang, gitp gidm thiéu dang ké hién
tuong ao giac.
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Hinh 3. Co ché hoat dong clia Hybrid Retriever
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3. TRIEN KHAI MO HINH DE XUAT

Trong nghién ctiu nay, ching téi danh gia hiéu suat cia LMentor-
HybridRAG so vGi cac mé hinh nén tang trén b dir liéu VLL-QA.

3.1.Thiét 13p thi nghiém

Thi nghiém dugc thuc hién trén bé di liéu VLL-QA
(Vietnamese Land Law QA Dataset) do chung t6i xay dung. B6
di liéu nay chira 520 cap cau hoi-tra 16i lién quan dén Luat Dat
dai Viéet Nam. Cac cau hoi dugc thu thap tir cac nguén cong khai
nhu dién dan phap luat, trang web tu van, phan anh cac tinh
hudng va thic mac thuc té cia ngudi dan. Méi cap dir liéu bao
g6m: (1) Cau héi gbc clia ngudi dung; (2) Cau tra 16i dugc soan
thao cdn than, dién giai rdé rang cac quy dinh lién quan; (3) Trich
dan diéu khodn luat cu thé lam can c cho cau tra 16i. Cau tric
nay cho phép danh gia ca kha nang truy xuat ding diéu luat va
tinh chinh xac ctia néi dung phan héi do moé hinh tao ra. M6t s6
vi du vé cau héi trong bo dit liéu:

- “Tha tuc xin cdp Gidy ching nhdn quyén st dung ddt lan
dau cdn nhimng gidy to gi?”

- “Ddt néng nghiép cé dugc chuyén nhugng cho ngudi
khéng truc tiép san xudt néng nghiép khéng?”

- “Th&i han sirdung dat & tai a6 thjla bao lau?”

* Cdc chi sé ddnh gid: Viéc danh gia hiéu suat dugc thuc
hién dua trén cac chi s6 chuan:

- D6 chinh xac truy xuat: Sirdung chi sé Hit@k (cong thic
(4)), do ludng ty lé cac truy van ma diéu luat lién quan nam
trong top k k&t qua tra vé clia retriever.

- Chat lugng phan haéi sinh ra: Sir dung F1-score, ROUGE-L,
va BERTScore (F1) dé€ do d6 tuang déng vé mat ti vung va nglr
nghia gilta ciu tra 1&i ctla mé hinh va cau tra |5i tham chiéu trong
bo du liéu.

- Ty lé do giac (Hallucination Rate): Do ludng phan tram
cac cau tra 16i do mo hinh sinh ra cé chia théng tin khéng chinh
xac hodc khéng cé can ct trong cac van ban luat da truy xuat. Ty 1&
nay dugc danh gia tha cong trén mét tap mau dai dién.

. Precision.Recall

Fl =2, —————————
Precision + Recall (3)

il
1
Hit@k = EE H{"tim thdy ¢l trd ki trong tep k doan trich cho truy vin (%) (4)
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3.2. Két qua thuc nghiém

- Ddnh gid kha néng truy xudt: Bang 1 va Hinh 5 so sanh hiéu
sudt truy xudt cda RAG chudn (chi dung Semantic Search) va
phuong phap dé xuat (Hybrid Retrieval). Trong Hinh 5, dudng
nét dut (LMentor-HybridRAG) cho thay hiéu suat cao hon r6 rét
5o v&i dudng mau do (RAG chuan) & moi diém k. Dic biét, tai k=
1, md hinh nay dat 0,528 (so vGi 0,352), nghta la c6 kha nang tim
thay dung diéu luat ngay trong két qua dau tién cao hon khoang
17,6%. Su cai thién nay cho thay viéc két hgp truy xuat tir khéa
(BM25) va ng(r nghia (vector) la can thiét dé x{ ly hiéu qua cac
thuat ngl phap ly chuyén nganh.

Bang 1. So sanh hiéu suat truy xuat (Hit@k)

Phuong phap Hite1 |Hit@3 |Hit@5 |Hit@10
RAG chuin (Semantic Search) 0,352 0,584 |0,672 |0,756
LMentor-HybridRAG 0,528 (0,793 |0,865 |0,932
| .
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Hinh 5. D6 thi so sanh hiéu sudt truy xudt (Hit@k)

- Ddnh gid dé chinh xdc sinh phan hoi: Bang 2 cho thay két qua
danh gia cubi cung vé chat lugng phan héi. LMentor-HybridRAG
dat F1-score 0,87, cao hon so véi RAG chuan. Pic biét, ty 1é do
giac gidm dang ké xudng con 5% la minh ching cho hiéu qua
cla co ché kiém chiing phap ly.

Bang 2. Banh gia dé chinh xac va dé tin cay sinh phan hoi

Mé hinh F1-score BERTScore | ROUGE-L | Hallucination
(F1)

PhoBERT 0,74 0,81 0,69 N/A

RAG chuan 0,79 0,84 0,73 18%

LMentor- 0,87 0,90 0,82 5%

HybridRAG

K&t qua thuc nghiém cho thay hiéu qua ctia mé hinh dé
xuat, cht yéu dén tir kha nang két hop da tang. Truy xuat lai dam
bao rdng cac diéu khodn cu thé dugc truy xuat chinh xac hon,
trong khi ky thuat HCA giup xt ly van dé ng(r canh dai. Mot
déng gop chinh cha bai bao 1a ca ché kiém ching phap Iy,
giup mé hinh dat ty 1& do giac thap (5%), dap Ung yéu cau vé do
tin cay trong linh vuc phap luat. Khi d6i chiéu véi mét s6 nghién ctu
trong nudc, vi du nhu céng trinh vé Gng dung Al trong phap luat
[14] hay cac hé théng chatbot dich vu cong [15], két qua F1-score
0,87 cta LMentor-HybridRAG cho thay tiém nang so véi cac hé
théng trudc day. Diéu nay cho thdy LMentor-HybridRAG la mét
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hudng tiép can ¢ tiém nang trong viéc tng dung Al mét cach tin
cay vao linh vuc phép luat tai Viét Nam.

Mac du dat két qua kha quan, mé hinh van con mot sé han
ché. P6 chinh xac c6 thé chua t6i uu ddi vai cac cau hdi yéu cau
suy luan phap ly da buéc phtic tap, vi du nhu cac tinh huéng lién
quan dén tranh chap hoac chéng chéo nhiéu quy dinh. Viéc giai
quyét cac trudng hgp nay doi héi su tich hgp sau hon ctia D6 thi
tri thirc (Knowledge Graph). Hon nifa, viéc trién khai va van hanh
cac LLM chat lugng cao cung co ché HCA/Fact - Checking van
doi hoi tai nguyén tinh toan dang ké, 1a mot thach thuic cho viéc
Ung dung rong rai.

4, KET LUAN

Nghién cdu nay da trinh bay va danh gid LMentor-
HybridRAG, mot kién tric RAG nang cao cho chatbot tu van Luat
Dat dai Viet Nam. Bang cach tich hgp cac ky thuat truy xuat lai,
téng hop nglt cdnh phan cdp va kiém ching phap ly, mé hinh
da dat dugc su can bang gita kha nang dién gidi ngén ngi tu
nhién cdia LLM va yéu cau vé tinh chinh xac trong linh vuc phap
luat. Két qua thuc nghiém véi F1-score 0,87 va ty 1& 4o giac giam
xudng con 5% da minh ching cho hiéu qua va tiém nang cda
phuong phap dé xuat.

Trong tuong lai, cdc hudng nghién cliu c6 thé tap trung vao
viéc m& rong va lam sau sdc han D6 thi tri thiic (KG) dé hé trg suy
luan da budc, giai quyét cac trudng hgp phap ly phuctap han, co
thé tham khao cac phuong phép tich hop KG vao RAG [12]. Bén
canh d6, viéc phat trién cc ché kiém ching phap ly dua trén cac
mé hinh chuyén gia, dugc huan luyén trén an lé va y kién ti cac
luat su, sé la mét hudng di hia hen. Cuéi cling, viéc ma rong bo
di liéu sang cac linh vuc luat khac nhu dan sy, hon nhan va gia
dinh 13 can thiét dé hudng téi moét hé théng tu van phap ly toan
dién va tin cdy cho nguci dan Viét Nam.

L&i cdm on: Nghién cliu nay dugc tai trg béi Truong Dai hoc
Giao thong van tai trong Dé tai ma s6 T2025-CN-001.
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