PAI HOC QUOC GIA TP. HO CHI MINH
TRUONG DAI HOC KHOA HOC TU NHIEN

NGO PHU THINH

Deep learning in legal system:
Opportunities and Challenges

LUAN VAN TOT NGHIEP
CHUYEN NGANH KHOA HOC DU LIEU

Tp. H6 Chi Minh - 2023




PAI HOC QUOC GIA TP. HO CHI MINH
TRUONG DAI HOC KHOA HOC TU NHIEN

NGO PHU THINH

Deep learning in legal system:
Opportunities and Challenges

LUAN VAN TOT NGHIEP
CHUYEN NGANH KHOA HOC DU LIEU

NGUOI HUONG DAN KHOA HOC
PGS. TS. Nguyén Thanh Binh

Tp. H6 Chi Minh - 2023



Loi cam on

Khéa luan t6t nghiép chuyén nganh Khoa hoc Dit liéu v6i dé tai Deep Learning
in the Legal System: Opportunities and Challenges la két qua c6 gang ctia ban
than t6i sau 4 nam hoc tap tai Khoa Toan - Tin hoc, truong Dai hoc Khoa hoc
Tu nhién, PHQG-TPHCM va dugc su gitp dd, dong vién tir quy thay cd, ban
be va ngudi than. Qua day toi xin gui 10i cdm on chan thanh dén nhiing ngudi
da giap do t6i trong qua trinh hoc tap - nghién cttu khoa hoc vira qua.

Loi dau tién, t6i xin tran trong gui dén PGS. TS. Nguyén Thanh Binh 1i cam
on chan thanh va siu sac nhat. Thay khong chi 1a ngudi tao cam hing cho t6i
dén vdi chuyén nganh Khoa hoc Dit liéu, ma con la ngudi nhiét tinh huéng
dan ciing nhu cung cap cho t6i nhitng kién thiic, tai liéu khoa hoc can thiét
phuc vu cho ludn van nay.
To6i cling mudn gui 16i cam on chan thanh dén anh DBd Hiru Chién, nguoi da
truyén cho t6i rat nhiéu cdm hiing va dong luc dé tdi c6 thé hoan thanh luan
van nay.
Toi ciing tri an dén ban Lé Huy Hoang, da ho tro toi rat nhiéu tir giai doan 1én
y tudng dén viéc dé xuat nhiing phuong phép httu ich cho luén van nay:.
Nhan dip nay t6i xin gti 16i cdm on dén quy thay c6 & khoa Toén - Tin hoc da
nhiét tinh truyén dat cho t6i nhitng kién thtic tir co ban dén chuyén sau trong
sudt qué trinh hoc tap tai Khoa. Nhiing kién thtc tich lity duge 6 Khoa da giap
tdi c6 nén tang virng vang cho viéc phat trién tuong lai sau nay.
Cudi ciing, t6i xin cadm on gia dinh, ngudi than, ban bé da luén bén canh, ting
ho, dong vién.

Tp.HCM, ngay 12 thing 6 nim 2023
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Trong nhitng ndm gan day, thudt ngtr “tri tué nhan tao” (artificial intelligence)
da trd nén pho bién hon bao gid hét, nho nhitng tién bd vuot bac trong qua
trinh nghién ctru va phat trién ctia nganh khoa hoc mdy tinh.

Gan day nhat nhiing tic vu nhu text-to-image (sinh anh tir chit) hay text
generation (sinh chit), da cho thay su sang tao dot phé ctia AL Bung dau danh
sdch cta cac linh vuc nay la cadc cong cu nhu MidJourney, Stable Diffusion (text-
to-image); ChatGPT, Bard, BingAl, LLaMA (text generation) da thu hat dugc
sy quan tdm 16n ctia nhiéu ngudi. ChatGPT udc tinh da c6 hon 100 triéu nguoi
dung chi sau 2 thang ra mét.

Tuy nhitng cong cu Al nay rat hitu dung, nhung ching chi c¢6 thé x i duge
cac kién thuc chung, con bi gi6i han nhiéu ¢ kién thac chuyén nganh. Déi véi
tiéng Viét, nhiing cong cu nay hoat dong khong hoan toan hiéu qua.

Hau hét moi ngudi déu cho rang phép luat qué kho khan, ciing nhic va cao
siéu. Ho s hai phai dinh dang dén bat ci van dé gi lién quan dén phép luat.
Ct nhic dén phap luét 1a ngudi ta nghi ngay dén nhiing diéu kinh khing nhu
thu tuc rdc roi, bi gay kho dé, bat cong, boi thudng, ngdi tu... Nbi sg nay c6
ngudn gbc tir 1au doi, tir khi phap luat con 1a cdng cu dé giGi cAm quyén dan
ap, béc 10t no 1é va nhitng ngudi dan yéu dubi[l, p. 74].

Nhung thuc té, luat 1a mot nganh rat rong, c6 anh hudng dén moi linh vuc ctia
doi séng xa hoi. Phap luat chinh 1a cudc séng. Luat nhu mot cong cu dé bao vé
loi ich ctia cong dan. D6 la nhitng hoat dong rat déi binh thudng ma ching ta
van lam hdng ngay. Chi cdn ching ta chiu tim hiéu, moi van dé déu trd nén vo
cung don gian.

V6i mong mubn gitip moi ngudi hiéu rd hon vé luat, ciing nhu gitp cac luat
su, sinh vién ludt c6 thém mot cong cu hd trg trong cong viée, dua khéi niém
“luat la cudc song” di sdu vao tiém thirc nhiéu ngudi. Toi da tién hanh nghién
ctru cac ung dung ctaa Al trong linh vuc nay.

Noi dung ctia ludn van ngoai phan md dau va két luan dugc chia thanh 3 phan:
e Phan 1: Cac kién thuc lién quan.

e Phan 2: Co hoi va thach thitrc.

e Phan 3: Thi nghiém tra ctru vin ban luét.



KN THUOC CHUAN BI Ng0 Phii Thinh

1. Kién thidc chuan bi

1.1. Hé thong vin ban quy pham phap luat

Heé théng nhitng van ban quy pham phép luat 1a hinh thic biéu hién méi lién
hé bén ngoai ctia phap luat thong qua cac loai van ban quy pham phap luat
c6 gia tri cao thap khac nhau dugc cac co quan Nha nude c6 tham quyén ban
hanh theo mot trinh ty, tht tuc do phép luat quy dinh, nhung déu ton tai trong
thé thong nhat.

Céc van ban quy pham phép luat tao nén hé thong phép luat cc van ban quy
pham phép luat c6 nhitng dic diém:

* NOoi dung cuia cac van ban quy pham phép luat la cac quy pham phap luat
do céc co quan Nha nude c6 tham quyén ban hanh.

e Céc van ban quy pham phap luéat déu c6 tén goi khéc nhau (luat, nghi dinh,
phép 1énh...) do Hién phap quy dinh. Gié tri phdp ly ctia ching cao thap
khéc nhau do vi tri ctia co quan Nha nuéc trong bo mdy nha nude cé6 quy
dinh.

* C4c vdn ban quy pham phép luat c6 hiéu luc trong khong gian (hiéu luc
trong pham vi khu vuc lanh thd) va hiéu luc theo thdi gian (bt dau c6 hiéu
luc hay hét hiéu luc), hiéu luc theo nhém ngudi (c6 hiéu luc d6i véi nhém
ngudi nay va khong c6 hiéu luc d6i véi nhém ngudi khac).

Theo Hién phap ndm 2013, Luat Ban hanh van ban quy pham phép luat ndm

2015 quy dinh hé thong nhitng vin ban quy pham phép ludt gdom cac van ban

c6 gid tri phap ly nhu sau:

1. Hién phap.

2. B0 luat, luat, nghi quyét ctia Qudc hoi.

3. Phép lénh, nghi quyét ctia Uy ban thudng vu Quéc hoi; nghi quyét lién tich
gitta Uy ban thuong vu Quéc hoi véi Poan Chi tich Uy ban trung wong
Mt tran Té quéc Viét Nam; nghi quyét lién tich gitta Uy ban thudng vu
Quéc hoi, Chinh phit1, Poan Cht tich Uy ban trung uong Mt tran T3 quéc
Viét Nam.

4. Lénh, quyét dinh cta Chu tich nudc.

5. Nghi dinh cta Chinh pht; nghi quyét lién tich gitta Chinh phu v6i Poan
Chu tich Uy ban trung wong Mt tran T3 quéc Viét Nam.

6. Quyét dinh ctia Tha tuéng Chinh phu.

7. Nghi quyét ctia Hoi dong Tham phén Toa én nhan dan ti cao.
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8. Thong tu cia Chénh én Toa én nhan dan t6i cao; thong tu ctia Vién truong
Vién kiém sat nhan dan tdi cao; thong tu ctia Bd trudng, Thu trudng co
quan ngang bo; quyét dinh ctia Tong Kiém toan nha nudc.

9. Thong tu lién tich gitta Chanh dn Toa én nhéan dan t6i cao, Vién trudng
Vién kiém sat nhan dan t6i cao, Téng Kiém todn nha nudc, Bo trudng,
Tha trudng co quan ngang bd. Khong ban hanh thong tu lién tich gitra BO
trudng, Thu trudng co quan ngang bo.

10. Nghi quyét cia Hoi dong nhéan dén tinh, thanh pho truc thudc Trung uong
(sau day goi chung 1a cap tinh).

11. Quyét dinh ctia Uy ban nhan dan cép tinh.

12. Vian ban quy pham phép luét cta chinh quyén dia phuong & don vi hanh
chinh - kinh té dic biét.

13. Nghi quyét ctia H6i dong nhan dan huyén, quan, thi xd, thanh ph6 thudc
tinh, thanh phd thudc thanh phé truc thudc Trung uong (sau day goi chung
1a cap huyeén).

14. Quyét dinh ctia Uy ban nhan dan cip huyén.

15. Nghi quyét ctia Hoi dong nhan dan xa, phudng, thi tran (sau day goi chung
1a cap xa).

16. Quyét dinh ctia Uy ban nhan dan cip xa.

1.2. Large Language Model

Large Language Model (LLM) 1a m6 hinh ngén ngtt st dung deep neural
network! véi s6 lugng tham s6 rat 16n (thuong la hang ty trong s6 hodc nhiéu
hon), dugc huan luyén trén lugng 16n vin ban khong duge gan nhan bang
cach st dung hoc tu gidm sat hodc hoc ban gidm sat (supervised learning va
unsupervised learning). LLM xuét hién vao khoang ndm 2018 va thé hién kha
ndng xw ly tot nhiéu loai nhiém vu khac nhau. Diéu nay da thay ddi tam diém
ctia nghién cttu xu Iy ngdn ngtt tu nhién tir mo hinh giam sat chuyén biét cho
tirng nhiém vu sang mo hinh da nang c6 thé thich ung véi nhiéu tinh hudng.
LLM thuong duoc ap dung trong cac iing dung xi Iy ngdn ngit tu nhién
( natural language processing ) nhu hiéu, tém tt, dich, sinh va du doan van
ban méi.

Mot vi du ctia LLM 1la GPT, viét tit ctia Generative Pre-trained Transformer.
GPT la mot mo hinh bién déi dugc tién huan luyén trén mot tap dir liéu vin
ban rong 16n, sau d6 dugc tinh chinh cho cdc nhiém vu cu thé nhu sinh van
bén, tra 10i cau hoi, phan loai vin ban va hon thé nita. GPT ¢6 kha ndng sinh

Deep neural network (DNN) la mot mang no-ron nhéan tao (ANN) véi nhiéu 16p an gitta
16p dau vao va 16p dau ra. DNN c6 thé dugc huan luyén véi dit liéu khong duoge gén nhan
va dugc stt dung dé phan loai, phan cum va trich xuét dic trung.

7
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ra cac doan van ban c6 ¥ nghia va troi chay tir mot dau vao bat ky, chdng han
nhu mot cau, mot tir khéa hodc mot hinh dnh. Phién bdn mdi nhat ciia GPT la
GPT-4[2], ¢6 khoang 100 ty tham sb va dugc huén luyén trén khoang 10 triéu
tu.

1.3. Generative Pretrained Transformer

Generative Pre-trained Transformer (GPT), moét loai m6é hinh hoc sau c¢6 kha
ndng sinh van ban tu dong dya trén dir liéu huan luyén 16n. GPT dugc phat
trién boi OpenAI2. GPT c6 nhiéu phién ban khac nhau, tir GPT-1 ra mét vao
ndm 2018 dén GPT-3 ra mat vao nam 2020. Mbi phién ban déu c6 sb luong
tham s6 va kha ning sinh vin ban cao hon phién ban truéc. Dién hinh nhu
GPT-3 c6 175 ty tham s6 va c6 thé sinh van ban véi do dai toi da 1a 2048 tir.
GPT c6 thé 4p dung cho nhiéu ting dung khac nhau, nhu viét tiéu dé, tém tét,
bai luan, tho, hdi thoai va nhiéu tha khac. Vi du, GPT-3 ¢6 thé viét mot bai
luan ngén vé tac dung ctia viéc doc séch hodc mot cau chuyén ngan vé mot cha
meo tén Tom. GPT la mét trong nhitng mo hinh hoc siu tién tién nhat hién nay
trong linh vuc xtr Iy ngdn ngtt tu nhién.

1.4. Embeddings

Embedding 1a mot k§ thuat biéu dién cdc ndi dung s6 nhu hinh, chit, Am thanh
thanh mot danh sach céc con sb (vector). Qua trinh nay gitp cho cac mo hinh
machine learning c6 thé “hiéu” dugc nodi dung do.

Embeddings thuong dugc st dung trong cac itng dung nhu:

e Search (két qua dugc sdp xép theo muc do lién quan dén mot chudi truy
van)

e Clustering (cac chudi van ban dugc nhém lai theo do tuong tu)

e Recommendations (cac muc c6 chudi van ban lién quan dugc dé xuéat)

e Anomaly detection (cdc diém ngoai 1é c6 do tuong tu thap duoc xac dinh)

e Diversity measurement (phan tich phan phdi d6 tuong tu)

e Classification (cdc chudi van ban dugc phén loai theo nhan tuong tu nhét)

1.5. TF-IDF

TF-IDF (Term Frequency — Inverse Document Frequency) la 1 ki thuét str dung
trong khai phé di liéu van ban. Trong s6 nay dugc str dung dé danh gia tim
quan trong ctia mdt tr trong mot van ban. Gia tri cao thé hién do quan trong
cao va n6 phu thudc vao s6 1an tir xuat hién trong van ban nhung bii lai bai tan

20penAl la mot t6 chic nghién cttu tri tué nhan tao phi lgi nhuan dugc thanh lap vao
thang 12 nam 2015, c6 tru sé tai San Francisco, California. OpenAl dugc thanh lap béi Elon
Musk, Sam Altman va cac nha nghién ctru khéc, v6i muc tiéu “diéu tra va thic day mot tri
tué nhan tao than thién véi con ngudi
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suat cta tir d6 trong tap dir liéu. Mot vai bién thé caa tf-idf thuong duge st
dung trong céc hé théng tim kiém nhu mot cong cu chinh dé danh gid va sdp
xép van ban dua vao truy van ctia ngudi dung. Tf-idf cting dugc sit dung dé
loc nhirng tir stopwords trong cac bai toan nhu tém tit van ban va phan loai
van ban.

TF: Term Frequency(Tan suit xuét hién cuaa tir) 1a s6 lan tir xudt hién trong
van ban. Vi cac van ban c6 thé c6 do dai ngén khac nhau nén mot sd tir c6 thé
xuat hién nhiéu lan trong mot van ban dai hon 1la mot van ban ngan. Nhu vay,
term frequency thudng duoc chia cho do dai van ban (tdng s6 tir trong mot
van ban).

f(t, d)
max{ f(w,d) : w € d}

TF(t,d) =

Trong dé:

e TF(t,d): tan suat xuat hién ctia tir ¢ trong van ban d

e f(t,d): SO 1an xuat hién cua tir ¢ trong vin ban d

e max({f(w,d): w € d}): S6 lan xuat hién cua tir ¢6 s6 1an xuat hién nhiéu
nhat trong vin ban

IDF: Inverse Document Frequency(Nghich dao tan suét ctia vin ban), gitp
dénh giad tdm quan trong ctia mot tir. Khi tinh toén TF, tat ca cac tir dugc coi
nhu c6 dd quan trong bang nhau. Nhung mot s6 tir nhu “is”,"of" va “that”
thuong xuat hién rat nhiéu 1an nhung d6 quan trong la khong cao. Nhu thé ta
can giam do quan trong ctia nhirng tir nay xudng.

|D|
{d e D:ted}

IDF(t, D) = log

Trong dé:

e IDF(t, D): gia tri idf cta tir t trong tap van ban

* |D|: Tong sb van ban trong tap D

o |{d € D:t e d}|: thé hién s6 van ban trong tap D c6 chita tir ¢.

Viéc st dung logarit nham giap gia tri tf-idf cia mot tir nho hon, do cong thic
tinh tf-idf cia mot tir trong 1 van ban la tich cuaa tf va idf caa tir d6.

Cu thé, cong thic tinh tf-idf hoan chinh nhu sau:
TDIDF(t,d, D) = TF(t,d) * IDF(t, D)
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Khi d6 nhiing tir ¢6 gid tri TF-IDF cao la nhiing tir xuat hién nhiéu trong van
ban nay, va xuat hién it trong cac van ban khéc. Viéc nay gitp loc ra nhiing tix
pho bién va gitt lai nhirng tir c6 gia tri cao (tir khod ctia vin ban do).

1.6. BM25

Phuong phap c6 tén BM25 (BM — best match), thuong goi “Okapi BM25”, vi
1an dau tién cong thirc duge st dung trong hé thong tim kiém Okapi, dugc
sang lap tai truong dai hoc London nhitng ndm 1980 va 1990[3].

Cong thic tinh diém ctia BM25 duoc dinh nghia nhu sau:
f(q;, D) x (k; +1)
f(q;) +ky = (1_b+b*d£)

avg

BM25(D,Q) = " IDF (g, D)
=1

Trong dé:

f(g;, D):1a s6 1an ma term ¢; xuat hién trong tat ca céc tai liéu D
|D| 14 s6 tix trong tat ca cac tai liéu D

* d,,, 1asdlugng tir trung binh trong mai tai liéu

b va k, 1a cac tham sb cia BM25

So véi thuat toan TF-IDF, BM25 ¢6 uu diém la c6 thé xt Iy duoc cac vin ban
dai. Diéu nay 1a do cong thirc ctia BM25 ¢6 thém mot sb tham sé nhu b va k,
dé diéu chinh. C4c tham sb nay gitip cho BM25 c6 thé xir ly duoc cac van ban
dai hon.

1.7. Sentence Transformers

Sentence Transformers[4] la mdt python framework cho tac vu embeddings.
N6 duoc xem 1a state-of-the-art® trong tac vu embeddings.

Semantic Search la mot ing dung ctia Sentence Transformers. N6 cho phép
tim kiém céc van ban c6 ndi dung tuong tu véi mot van ban dau vao. Dé thuc
hién tng dung nay, ta can ¢6 mot b di liéu cac van ban va mot mod hinh
embeddings. M6 hinh embeddings nay sé nhiing cac van ban trong bd dit liéu
thanh céc vector. Sau d6, ta sé tinh khoang cach gitra vector ctia van ban dau
vao vdi cdc vector ctia cac van ban trong bd dit liéu.

Khoang céch gitta hai vector do luong mirc do lién quan cta chiing. Khoang
cach nho cho thay muc do lién quan cao va khoang cach 16n cho thay muc do
lién quan thap.

3“state-of-the-art” nhiing gi hién dai va tién tién nhat
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Relevant
Document
Query
[ ] .C}
® @
[ ]
.. ® [ ]
@
® ® ]
® ® ®
® ® ..
®e

w

Hinh 1: Semantic Search

1.8. Chroma
Chroma 1a mot co s& dit liéu nhting ma ngudn md dugce thiét ké dé luu trir cac

vector nhing (embeddings) va cho phép tim kiém céc vector gan nhat thay vi
tim kiém theo chudi con nhu mot co s& dit liéu truyén thong.

Chroma cung cap cac cong cu dé:

* Luu trit embeddings va metadata (dit liéu mo ta) cua chiang
e Nhung tai liéu va truy van

e Tim kiém embeddings

Queries LLM Context Window —— Answer

@ cChroma ﬁ 3

&) Documents ‘Call me Ishmael...

(¢] Embeddings = [1.e, 2.1, 3.4 ...]

Hinh 2: Co sé dit liéu Chroma
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1.9. Langchain

Langchain 1a mot framework duoc sinh ra dé tdn dung stic manh ctia cdc mo
hinh ng6n ngit 16n LLM nhu ChatPGT, LLaMA... dé tao ra cdc ting dung trong
thuc té. N6 gitp cho viéc tuong tac v6i cac mod hinh ngdn ngit 16n trdé nén dé
dang hon va cho phép cédc tng dung tan dung thém cac thong tin ti nhiéu
nguén data khéac ctia bén thitr 3 nhu Google, Notion, Facebook... cling nhu
cung cap cac component cho phép st dung cac language model trong nhiéu
tinh hudng khéc nhau trén thuc té.

eoe

< Github Repo QnA ¢~ B @

Inputs

& o ® 9 °

Abe

LangChain is a framework for creating language models for

° natural language processing (NLP) applications. It provides a set
of tools and plugins to help developers quickly build and deploy
NLP models.

output 9 Ul for LangChain?
opena

Conversational Retri
£ QA Chain ° LangFlow is a Ul for LangChain
Inputs

um

9 what are the notebooks?

nnnnn

° The notebooks associated with LangFlow are the Langchain
Tutorials, Flan5 LLM, and the LangChain Handbook.

<

Hinh 3: Flowise, visual tool dé xay dung céc ting dung LLM, dugc xay dung
trén nén tang Langchain

1.10. ChatGPT

ChatGPT la mot chatbot Al hoat dong dua trén mo hinh GPT-3.5 dugc phéat
trién boi OpenAl. ChatGPT c6 kha ndng tuong tac v6i ngudi dung thong qua
viéc tra 10i cdc cAu hoi va hoan thanh céc tac vu lién quan dén ngén ngit nhu
viét kich ban, 18i thoai, dich thuat, tim kiém thong tin,... ma khong gid¢i han
vé chi1 dé. ChatGPT dugc dao tao bang phuong phép Hoc tdng cudng tir phan
hoi ctua con ngudi (RLHF — Reinforcement Learning from Human Feedback)
[5], nén c6 thé hiéu ngit canh, ghi nhd thong tin nguoi dung néi, du dodn nhu
cau ctia ho dé dua ra cdc phan hdi chinh xdc nhat. ChatGPT la mot iing dung
noi bat cia GPT-3, mot trong nhitng mo hinh x Iy ngdn ngit tu nhién (Natural
Language Processing) tién tién nhat hién nay. ChatGPT c6 thé dugc ap dung
cho nhiéu linh vuc khac nhau nhu chdm s6c khéach hang, sang tao noi dung,
gido duc,... ChatGPT la mot budc tién quan trong trong linh vuc tri tué nhan
tao va c6 tiém nang thay ddi cach con nguoi giao tiép va hoc tap trong tuong
lai.
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Step1 Step2 Step 3
Collect demonstration data Collect comparison data and Optimize a policy against the
and train a supervised policy. train a reward model. reward model using the PPO

reinforcement learning algorithm.

. ~ .
A prorl’nptfls '-L.l A prorr|1pt andI ’.':1 A new prompt is =
samp! ed from our Explain reinforcement several mode Explain reinforcement sampled from Write a story
prompt dataset. learning to a 6 year old. outputs are learning to a 6 year old. the dataset. about otters.
* sampled. *
The PPO model is A
Alabeler @ initialized from the N -
demonstrates the supervised policy. \?%./
desired output A
behavior pegetessare /
‘ Alabeler ranks the The ptollcty generates Raceuponaiimed
outputs from best an output.
.SFT. to worst. 0-0-0°0 *
i i /
]Ihls_tdata g;_?_%dSto 0\\;)?@’ The reward model o
v:/th-:w une ised ’/’ ¢ calculates a reward N
s_upe se V4 - for the output. W
learning. @ @ @ o o
This data is used ./)?.&. *
to train our \}gx./ The reward is used
reward model. to update the r -
0-0-0-0 policy using PPO. k

Hinh 4: So d6 hoat dong ctia ChatGPT

1.11. Bing Al

Bing AI[6] 1a mot chatbot tri tué nhan tao (AI) dugc phét trién bdi Microsoft va
ra mdt vao ndm 2023. N6 dugc xay dung trén nén tdng cua mod hinh ngdn ngir
16n (LLM) GPT-4 ctia OpenAl va da dugc tinh chinh stt dung ca cac ki thuat
hoc c6 giam sat va hoc tdng cuong.

Bing Al khong chi sinh van ban dua theo xéc suat nhu ChatGPT ctia OpenAl,
ma con c6 thé dan duge ngudn cta van ban ma né tham chiéu t6i do d6 noi
dung c6 tinh xéc thuc cao hon. Ngoai ra, Bing Al con ¢6 thé tra 18i cac cau hoi
phtc tap, tuong tac véi nguoi dung qua chat, va tao ra ndi dung sdng tao nhu
tho, truyén, ma ngudn, bai viét, bai hit va nhiéu thir khéc.

which state capitals in the united states start with the letter A?

.~ Searching for: state capitals in the united states start with the letter A

.~ Generating answers for you..

The state capitals in the United States that start with the letter A are Albany (New York),
Annapolis (Maryland), Atlanta (Georgia), Augusta (Maine) and Austin (Texas) ' 2.

Learn more: 1. discoverhubpages.com 2. fikklefame.com  +3 more 50f20 @

Hinh 5: Giao dién cua Bing Al
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1.12. Open-Domain Question Answering

Open-domain Question Answering (ODQA) 1a moét loai nhiém vu ngdn ngt,
yéu cdu md hinh tao ra cau tra 16i cho cac cau hoi bang ngon ngir tu nhién. Cau
tra 10i dtng la khach quan, vi vay ta c6 thé dé dang danh gia hiéu suéat cia mo
hinh.

Vidu:

Question: What did Albert Einstein win the Nobel Prize for?

Answer: The law of the photoelectric effect.

Phan “open-domain” dé cap dén viéc thiéu bdi canh lién quan dén bat ky cau
héi thuc té nao dugc hdi mot cach tuy y. Trong trudong hop trén, mo hinh chi lay
cau hoi lam dau vao nhung khong cung cap bat ky dan chiing nao vé “What
did Albert Einstein win the Nobel Prize for”, trong d¢ thuat ngtt “The law of
the photoelectric effect” c6 thé duge dé cap. Trong trudng hgp ca cau hdi va
bdi canh dugc cung cap, nhiém vu dugc goi 1a Reading comprehension (RC).

Mot m6 hinh ODQA c6 thé hoat dong véi hodc khong c6 quyén truy cap vao
nguon tri thac bén ngoai (vi du: Wikipedia) va hai diéu kién nay duoc goi 1a
open-book hodc closed-book, trd 16i cau héi md hodc dong.

Khi xét vé céc loai cau hoi open-domain khac nhau, phan loai cua Lewis, et al.,
2020[7] dugc xem la khé pht hgp, phan loai theo thir ty ting dan do kho:

1. Mot mo hinh 6 thé tra 16i dtng v6i cau tra 16i cho mot cau hdi da duge thay
trong qué trinh huan luyén.

2. M6t mo hinh c6 thé tra 10i dtng véi cau tra 10i cho mot cau hoi méi & thoi
gian kiém tra va chon mot cau tra 10i tir tap céc cau tra 16i ma n6 da thay
trong qué trinh huan luyén.

3. M6t mo hinh c6 thé tra 16i ding v6i cac cAu hoi méi ¢6 cau tra 16i khong c6
trong tap dir liéu huén luyén.

14
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External External
Knowledge Knowledge
Related . Related .
context Question E context Question
1 H A\
! Retriever Retriever
Question —>{ (BM25, dense vector, ! Question —>| (BM25, dense vector,
‘ etc) ; ‘ etc)
| Remkedcomexs | Ranked contexts Question
Reader g . b
| T ® | %

Selected enerator | Generator
context : ; (LM: BERT, GPT, etc) ; (LM: BERT, GPT, etc)
| start end : 3 :

A | ! :
SR | |
e Answer Answer
Retriever-Reader Retriever-Generator Generator

Hinh 6: So lugc vé 3 mo6 hinh ODQA

Nhu da dé cap tir trude, ChatGPT 1a Generator, Bing Al la retriever-Generator.

1.13. Multimodal model

Multimodal Model 1a mot hé thong tri tué nhan tao xi ly nhiéu dang di liéu
cam quan cung lac. Hoc trong Multimodal Model két hop cac dir liéu tir céc
cdm bién va ngudn khéac vao mot mo hinh, tao ra cac du doén linh hoat hon.

Multimodal Model gdbm nhiéu mang no-ron unimodal, xu ly tirng dang di
liéu riéng biét. Sau d6, cac ddc trung dugc ma héa tir cdc mang unimodal dugc
két hop lai dé tao ra mot dai dién chung cho tat ca cac dang dit lieu. Cubi ciing,
dai dién chung nay dugc stt dung dé thyc hién cdc nhiém vu mong mudn.

Multimodal Model 1a dé tai néng ctia tri tué nhan tao. Vi du ndi bat 1a GPT-4
ctia OpenAl, mét mo hinh 16n xr Iy van ban va hinh anh va tao ra van ban.
GPT-4 da dat dugc hiéu suat & mic con ngudi trén nhiéu tiéu chuan chuyén
nghiép va hoc thuat. Multimodal Model c6 tiém ndng ting dung trong nhiéu
linh vuc khac nhau.
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User Answer question I.1.a. Think step-by-step.

I. Principe de la détection de rayonnement avec un bolométre

Comime illustré sur la figure 1 un bolométre est constitué d’un absorbeur qui recoit le rayon-
nement que 'on désire détecter, Sa température T, supposée uniforme, est mesurée a ['aide d'un
thermométre incorporé, constitué d'un matériau conducteur dont la résistance R(T) varie avec la

A : 2 1 dR
température 7'; cette variation est caractérisée par le coefficient @ = ——. L'ensemble posséde

i : RdT
la capacité thermique Cly,.

Un barreau, conducteur thermique, homogéne, de longueur L, de section S et de conducti-
vité thermique A et sans échanges thermiques latéraux, relie le bolométre 4 un thermostat de

température T), fixe.

rayonnement incident puissance P.

/ /ahaorbeur
e —————

courant de
polarisation
—_— R(T)
I Clh ( T
LS A barreau
conducteur
thermostat Ty

!
Figure 1 - Schéma d’un bolomélre

I.1. Dans cette premiére partie, on étudie le comportement du bolométre en régime station-
naire, & la température de fonctionnement T = Tj,.

I.1.a} Exprimer la température Tz} en tout point du barrean conducteur repéré par son
abscisse & ; on prendra T(0) = Ty et T(L) = Ty,

GPT-4 To answer question I.1.a, we need to express the T'(z) in every point of the
conductive bar, which is characterized by the abscissa . We are given that
T(0) =Tyand T'(L) =T,.

For a stationary regime, the heat equation for the one-dimensional heat
conduction in the bar is:

d*T/dz* =0

Integrating once, we get:

dT /dz = C,

Integrating a second time:

To determine the constants C'; and C,, we use the boundary conditions:

T(0) = T,, which gives C, = T,

T(L) = T, which gives C; = (T, — Ty,)/L

Finally, the expression for T'(x) is:

T(x) = (T, — Tp) * (x/L) + Ty

This represents a linear temperature profile along the conductive bar, with a

slope of (T, — T;,)/ L.

Hinh 7: Vi du vé Multimodal Model, ngudi dung yéu cau GPT4 tra 10i cau hdi vé bai tap vat
ly dugc viét bang tiéng Phép, bai tdp 1a mot hinh anh.
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2. Co hoi va thach thic

Diém so qua qua trinh hinh thanh va phat trién cia cdc m6 hinh ngon ngix 16n:

e Ngay 30 thang 11 ndm 2022, OpenAl phét trién va ra m&t ChatGPT, chatbot
tri tué nhan tao dau tién.

e Ngay 6 thang 2 ndm 2023, Google cho ra mt Bard canh tranh truc tiép v6i
ChatGPT.

e Ngay 7 thdng 2 ndm 2023, Microsoft cong bd phién ban search engine Bing
dua trén mo6 hinh GPT tuong tu nhu ChatGPT

e Ngay 24 thang 2 ndm 2023, Meta cling dd ra mdt LLaMA, ma ngudén md,
nhung khong cong bd trong sb.

Trong vong mot tudn, LLaMA bi ro ri ra cdng chiing. T thoi diém nay trd di,
nhitng d6i mdi trd nén manh mé va nhanh chong hon.

bién hinh nhu m6 hinh Vicuna[8] dugc xay dung dya trén mo hinh LLaMA,
chi sau 3 tuan ké tir khi trong s6 LLaMA bi ro ri. Do chinh x4c so v6i ChatGPT
dat t6i 90%, véi chi phi 300$.

1 week apart

70% 2 weeks apart | |
[ |

LLaMA-13B Alpaca-13B Vicuna-13B Bard ChatGPT

*GPT-4 grades LLM outputs. Source: https://vicuna.lmsys.org/

Hinh 8: Chat lugng phan hdi ctia cdc mo hinh duge danh gia boi GPT-4

Dé hiéu rd thém vé tng dung ctia cdc md hinh nay trong linh vuc phép luét,
ta sé di vao phan tich chi tiét cac tng dung ctia chung.

2.1. Str dung LLM dé tra citru va soan thao

Su ra doi cua ChatGPT da thay déi cach ching ta tim kiém noi dung trén
internet. Thay vi phai nhap tir khéa, chiing ta c6 thé dit cau hoi va nhan duoc
cau tra 1oi ngay 1ap ttrc. Va ChatGPT con c6 thé hiéu dugc cudc hoi thoai dang
dién ra va dua ra nhitng ciu tra 1i phtt hgp. Biéu nay gitp chung ta tiét kiém
thdi gian va tdng cuong hiéu qua tim kiém.
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dol béong nao vo dich world cup 2018

Déi bong vé dich World Cup 2018 l1a Béi tuyén quéc gia clia Phap. Tran chung két diéh ra
ngay 15 thang 7 nam 2018 tai san van déng Luzhniki & Moscow, Nga, trong dé Phap danh bai

Croatia v@i ty s6 4-2 dé gianh chién thing. Pay |a Ian th( hai trong lich sir Phap vo dich World

Cup, sau khi ho gianh chirc vo dich 1an dau tién vao nam 1998.

doi bong doé thanh 1ap ndm nao?

Poi tuyén qudc gia cta Phap dugc thanh 1ap vao ndm 1904. Lién doan béng da Phap
(Fédération Francaise de Football) thanh Iap doi tuyén quéc gia va sau do Phap tré thanh

mot trong nhiing doi béng quéc gia ¢o lich su lau ddi va thanh cong trong lang béng da.

Hinh 9: M6t cudc hoi thoai véi ChatGPT

Vé ban chét thi ChatGPT 1a mot mo hinh ng6n ngt, cdch hoat dong c6 thé hiéu
don gian 1a n6é du doédn xéc suét cua tir tiép theo dua theo cac tir da xuat hién
trude do. Vi du:

ché 5%
chuot 70%
Con meo dang dudi theo con < sé¢ 20%

dé 5%

ngdi nha 0%

\

Do d6, khong c6 gi chimg minh dugc cau trd 16i 1a chinh x4c tuyét déi. Dé
giai quyét van dé nay, nhiéu nha nghién cttu da dua thém noi dung tir search
engine (cong cu tim kiém) dé ChatGPT c¢6 thé thong minh hon. Cu thé, trude
khi tra 16i cho mot cau hoi, ta sé thuc hién thém mot budc tim kiém cac nodi
dung lién quan dén cau hoi, sau d6 dua céc ndi dung nay vao mo hinh dé tao
ra ciu tra 10i, theo format:

{(ndéi dung tim kiém}

Dua vao ndi dung bén trén, ban hdy trd 10i cédu hdéi sau: {cadu hoi}
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JA
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Diéu kién két hon & Viét Nam la gi?

Diéu kién két hén & Viét Nam bao gém:

. D6 tudi: Nam gidi tir 20 tugdi trd 18n, nit gidi tir 18 tudi trd 1én.

D Su déng y tu nguyén cla hai bén.

. Khdng co quan hé huyét théng cip hdn 3 ddi gilta hai bén.

4. Khéng bi ly hén, khéng c6 ngudi phéi ngau con séng (néu da tirng két hon).

. Khéng c6 can cude tam trua tai cing mét dia phucng.

LUAT HON NHAN VA GIA DINH 52/2014/QH13

Diéu 8. Diéu kién k&t hén

1. Nam, nii k&t hén vdi nhau phai tuin theo cac digu kién sau diy:

a) Nam i dd 20 tudi trd 18n, nit tlr da 18 tudi tré 1&8n;

b) Viéc k&t hdn do nam va nif tu nguyén quyét dinh;

c) Khéng bi mét ning luc hanh vi dan su;

d) Viéc két hén khong thudc mot trong cac truding hgp cdm két hén theo quy dinh tai cdc
diém a, b, c va d khoan 2 Biéu 5 cha Luét nay.

2. Nha nudc khéng thifa nhdn hén nhan gitta nhifng ngudi ciing gidi tinh.

Di&u 9. bang ky két hén

1. Viéc két hon phai duge ding ky va do cd quan nha nudc c6 tham quyén thuc hién theo quy
dinh cua Lut nay va phap ludt v&ho tich.

Viéc két hon khéng dude ding ky theo quy dinh tai khoan nay thi khdng cé gia tri phap
2.Vd chéng da ly hén mudn xac l4p lai quan hé vg chfng thi phai ding ky k&t hoén.

Dua vao ndi dung bén trén, ban hay tra 161 cAu hoi sau: Diéu kién két hén & Viét Nam la gi?

Diéu kién k&t hon & Viét Nam theo Luat Hén nhéan va Gia dinh 52/2014/QH13 bao gém:

- Nam tir da 20 tudi tré 18n, nit tr du 18 tubi trd 1én.
2. Viéc két hon phai la quyét dinh ty nguyén cia ca nam va nif.
3. Khéng bi mat nang luc hanh vi dan sur.

4. Khong thudc mét trong cac trudng hgp c¢dm két hén dugce quy dinh tai Biéu 5, khoan 2, cac

diém a, b, c va d cha Ludt nay.

5. Nha nudc khéng thira nhin hén nhin gilia nhiing ngudi cling gidi tinh.

Mgudn: Ludt H6n nhén va Gia dinh 52/2014/QH13.

Hinh 10: So sanh ciu tra 10i ctia ChatGPT khong 6 va ¢6 ndi dung tim kiém

Céach lam nay da tao ra mot dinh nghia, nganh nghé hoan toan méi: prompt

engineering, 1a qua trinh tim kiém, lya chon va sdp xép céc tir, cum tir hodc
cau van dé huéng ddn mo hinh ngdn ngit tao ra cdc ndi dung hitu ich va phu
hgp véi muc dich va yéu cau ctia nguoi dung.

Phién ban GPT-4 dugc ra mat vao ngay 9 thang 3 ndm 2023, mang lai vo sb
tinh ndng cai tién. Trong do, tinh ning dic biét nhat 1a ngudi dung c6 thé théem
hinh &nh vao cau hoi. Tir d6 ta c6 thé upload tai liéu ctia minh va héi chatbot
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nhiing ndi dung xoay quanh d6. Nhu hop dong, bdo cdo tai chinh, ban thda
thuan...

User Below is part of the InstuctGPT paper. Could you read and summarize it to me?

Training Lingnage medrls i filla matructions
with hearnan fredbesck

L]

GPT-4 The InstructGPT paper focuses on training large language models to follow instructions
with human feedback. The authors note that making language models larger doesn't
inherently make them better at following a user's intent. Large models can generate
outputs that are untruthful, toxic, or simply unhelpful.

To address this issue, the authors fine-tune language models on a wide range of tasks
using human feedback. They start with a set of labeler-written prompts and responses,
then collect a dataset of labeler demonstrations of the desired model behavior. They
fine-tune GPT-3 using supervised learning and then use reinforcement learning from
human feedback to further fine-tune the model. The resulting model, called
InstructGPT, shows improvements in truthfulness and reductions in toxic output
generation while having minimal performance regressions on public NLP datasets.

The authors conclude that fine-tuning with human feedback is a promising direction for
aligning language models with human intent.

Hinh 11: GPT-4 t6m tit ndi dung ctia mot bai bao khoa hoc

Céc nha nghién ctru tai MIT da c6 moét thi nghiém nho trén linh vuc luat[9].
Ho da yéu cdu ChatGPT dua ra cac 1ap luan phép ly dé dap lai “Kién nghi ctia
OpenAl, vé viéc bac bd vu kién Copilot”. Tom tit két qua nhu sau: tir mot van
ban dai 25 trang, cdc nha nghién cttu yéu cau ChatGPT tém tat lai ndi dung
ctia van ban, va dua ra vi du chiing minh cho mét tuyén bo6: “Hanh dong ctia
OpenAl 1a nguyén nhan tryc tiép dan dén ton that cia Nguyén don”. Thoi
gian dé ChatGPT tao ra két qua trong von ven mot phut, trong khi d6 thoi gian
dé mot luat su hay tu van vién c6 thé dua ra két qua tuong tu 1a hon 1 gio, voi
chi phi tir 5008/ gio.
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For this factual claim — "OpenAl's actions were the direct cause of Plaintiffs’ injuries" —
provide factual examples of how a large-language model on training text would cause an
author of that training text to lose money.

" Example 1: OpenAl used an author's copyrighted work as training data for its large-
language model without obtaining permission from the author. As a result, the author lost
potential revenue from licensing their work to other companies for similar uses.

" Example 2: OpenAl created a product, such as a writing assistant tool, that used the
author's copyrighted work as training data and competed directly with the author's own
writing services, causing the author to lose clients and revenue.

" Example 3: OpenAl used an author's copyrighted work as training data and subsequently
created an Al-generated version of the work that was similar enough to the original to
cause confusion in the marketplace, leading to lost sales for the author.

" Example 4: OpenAl used an author's copyrighted work as training data and created an Al-
generated version of the work, which was then sold or distributed without providing any
compensation to the author.

Hinh 12: Két qua cudi cuing ctia thi nghiém & MIT

V6i stic manh ctia GPT-4, ta c6 thé thiy rd rang rang, trong tuong lai, cac cong
viéc lién quan dén tim kiém thong tin, tim hiéu van dé, doc hiéu van bén, sé
duoc thay thé bai céc chatbot thong minh. Diéu nay sé gitp con nguoi tiét kiém
duoc rat nhiéu thai gian va chi phi, dong thoi tdng cuong hiéu qua cong viéc.

2.2. Robot luit su

Mot xu huéng méi dang néi 1én trong linh vyuc Al 1a “cd nhan héa” cac mo
hinh ngo6n ngtt 16n (LLM), ttc 1a huan luyén riéng biét cho tirng nguoi dung
cu thé thay vi cho mot mo hinh chung chung.

Xu huéng nay dugc thé hién r6 nét qua san pham Claude ctia Anthropic. Thay
vi chi huan luyén trén cac tap dit liéu cong khai, Anthropic da thu thap di liéu
riéng tir cac tinh nguyén vién dé Claude c6 thé hiéu ro va phit hgp véi tiing cé
nhan. Mot s6 cong ty khac cling dang thir nghiém céc phién ban LLM ca nhan
héa, vi du Bard ctia Google c6 thé dugc huan luyén riéng cho ngudi diing néu
ho cho phép chia sé dit liéu ca nhan.

Céc nha phat trién hy vong rang vé6i dit liéu cd nhan héa, LLM sé hiéu ngit
cdnh va ngdn ngit t6t hon cho ting ca nhan, tir d6 c6 thé dua ra phan hoi chinh
xac va thong minh hon. Tuy nhién, diéu nay cling khién ngudi dung lo ngai
vé viéc liéu dir liéu ctia ho 6 thé bi 16 ra ngoai hay khong. Cac cong ty can
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tim cach can bang gitta loi ich mang lai va viéc bao méat thong tin ngudi dung
trong xu huéng cd nhan héa LLM.

DoNotPay[10] la m&t cong ty khéi nghiép cong nghé ding sau ttng dung duoc
goi 1a “robot luat su dau tién trén thé gi¢i”, sit dung tri tué nhan tao dé bao vé
quyén loi cua ngudi tiéu dung. Tri tué nhan tao nay sé huéng dan céc bi céo
cach tra 19i trudc tdoa én bang cach st dung mot tai nghe ¢6 kha ning két nbi
Bluetooth, theo bai bao ciia Matthew Sparkes trén tap chi New Scientist[11].

Joshua Browder, ngudi séng 1ap DoNotPay, trong bai phong van véi David
Lumb ctia CNET[12], cho biét cac dich vu va phi phép Iy c6 thé dit do, ngan
cdn mot sd ngudi thué luat su truyén théng dé dau tranh cho ho tai tda an.
“Hau hét moi ngudi khong du kha ning dai dién phép ly”. Luat su Al “sé la
mot bang ching vé khéi niém cho cac tda an cho phép st dung cong nghé
trong phong xtt an”.

Robot luét su ciia DoNotPay sé dugc cung cdp &m thanh ctia cac qua trinh t6
tung tai toa dn khi chting dién ra, sau d6 né sé phan hoi bang céc lap luan phap
ly. Cac bi cdo da dong y 1dp lai v6i tham phén chinh xéac nhitng gi chatbot noi.

Robot luat su sé stt dung GPT-J[13], mdt m6 hinh ngdn ngit ma ngudn md
dugc phat hanh boi EleutherAl*. DoNotPay da huan luyén chatbot dé tranh
ludn bang cach str dung céc sy kién thay vi bia ra moi thir dé thang kién. Ho
cting 1ap trinh n6 dé doi khi gitr im ling, vi khong phai moi thit trudc toa déu
can c6 phan hoi.

Vu 4n dau tién lién quan dén luat su robot dugc an dinh vao ngay 22 thang 2,
Browder tiét 10 trén Twitter vao ngay 21 théang 1. Vu dn nay lién quan dén mot
cdo budc vi pham toéc do khi tham gia giao thong.

- | lJoshua Browder & ,
!f' @jbrowder1

On February 22nd at 1.30PM, history will be made. For the
first time ever, a robot will represent someone in a US
courtroom.

DoNotPay A.l will whisper in someone's ear exactly what
to say. We will release the results and share more after it
happens. Wish us luck!

@ Duoc chinh stra Ian cudi 9:46 SA - 21 thg 1, 2023

Hinh 13: Coéng bd vu 4n dau tién cua robot luét su trén Twitter

‘EleutherAl la mot phong thi nghiém nghién cttu Al phi lgi nhuan tap trung vao kha nang
dién gidi va can chinh ctia cdc mo6 hinh 16n.
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Tuy con nhiéu tranh cdi xoay quanh van dé nay, nhung c6 thé néi rang day 1a
mot budc tién quan trong trong viéc tng dung tri tué nhan tao vao linh vuc
phap ly. Vi téc do phat trién ctia nganh AI hién nay, kha ning robot luat su
trd thanh mot thir gi d6 “binh dan” khong con 1a diéu qué xa voi.

2.3. Thach thuc

Tuy céc ung dung ctia cdc mod hinh ngdn ngit 16n mang lai nhiéu lgi ich, nhung
cting c6 nhitng thach thirc can dugce giai quyét. Mot s6 van dé chung thé giGi
dang phai d6i mat dé la:

Bao mat théng tin:

Hién nay cac model LLM c6 d6 chinh xéc cao nhat déu la do bén thit 3 cung
cap: OpenAl, Cohere, Stability Al... Do d6, nhitng doanh nghiép c6 dir liéu
nhay cam rat kho6 dé st dung céc cong cu nay. Theo tap chi Fortune[14], mot s6
cong ty nhu Apple, Samsung... da cAm nhén vién ctia minh st dung ChatGPT
vi lo ngai cac thong tin nhay cdm c6 thé bi 1o ri.

Do véy, dé dung dugc cac cong cu nay, cdc doanh nghiép phai tu chu duoc cac
cong nghé Al. Ma dé tu chu dugc céc cong nghé nay thi cAn mot chi phi cuc ki
cao. Theo Business Insider, mot ngay OpenAl c¢6 thé phai tra t6i 700,000 USD
dé duy tri heé thong ctia minh.[15]

Chi phi cao:

Chi phi dé huan luyén mot mo hinh ngén ngtr 16n dugc The Next Platform[16]
thong ké tai Bang 1. M6 hinh cang 16n thi chi phi va thdi gian huan luyén cang
cao.

Model Name Parf:\ Ir'leter T(.)kfens Days to train | Price to train Cost per 1M

(billion) | (billion) parameters
GPT-3XL 1.3 26 0.4 $2500 $1.92
GPT-] 6 120 8 $45000 $7.50
GPT-36.7B 6.7 134 11 $40000 $5.97
T-511B 11 34 9 $60000 $5.45
GPT-3 13B 13 260 39 $150000 $11.54
GPT NeoX 20 400 47 $525000 $26.25
GPT 70B 70 1400 85 $2500000 $33.71
GPT 175B 175 3500 110 $8750000 $50.00

Bang 1: Chi phi dé huan luyén mot mo hinh ngon ngit 16n

Chi phi dé sir dung cdc model LLM do bén tht 3 cung cap dugce tinh bang
tokens. Tokens 1a mot don vi do ludng duge st dung dé do luong s6 lugng tir
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duge st dung trong mot cau. Vi du: “Con meo dang dudi theo con chudt” c6 7
tokens. Do d6, néu luu lugng st dung cong cu Al cang nhiéu thi chi phi phai

b6 ra dé van hanh cang cao.

Name Model Input Output
GPT-4 8K context $0.03 / 1K token $0.06 / 1K token
GPT-4 32K context $0.06 / 1K token $0.12 / 1K token
Chat 4K context $0.0015 / 1K token | $0.002 / 1K token
Chat 16K context $0.003 / 1K token | $0.004 / 1K token
InstructGPT Ada $0.0004 / 1K token | $0.0004 / 1K token
InstructGPT Babbage $0.0005 / 1K token | $0.0005 / 1K token
InstructGPT Curie $0.0020 / 1K token | $0.0020 / 1K token
InstructGPT Davinci $0.0200 / 1K token | $0.0200 / 1K token

Bang 2: Bang gia ctia OpenAl theo sb token dau vao va dau ra

Ta c6 thé str dung cdc model LLM open source c¢6 do hiéu qua tuong tu nhu
Bloom, GPT-J... Nhung dé chay duogc nhitng model nay thi cdn mot lugng 16n
phan cting. Dién hinh nhu Bloom[17], dé chay model Bloom 176B (176 billion
parameters) can dén 8 card d6 hoa A100 80GB. Véi chi phi khoan 15000 USD
cho mot card, tong chi phi dé chay model nay 1én t6i 120,000 USD chua tinh
dén chi phi van hanh va bao tri.

Céc nha nghién ctru da sang tao ra nhiéu phuong phap dé khic phuc céc
nhuge diém nay. Dién nhu hinh LoRa[18] dung dé fine-tune cdc model 16n,
gitup model hoc thém céc kién thirc méi ma khong tdn qué nhiéu tai nguyén.
Hay GPTQ[19] viét tit ctia Generative Pre-Training Quantized, mot phuong
phap “nén” mo6 hinh dé c6 thé chay trén cac thiét bi yéu hon, khong can GPU.
Day cting la mot trong cdc muc tiéu ma cac nha nghién ctru dang huéng dén:
“chay mo hinh ng6n ngtr 16n trén moi thiét bi” nhu dién thoai, laptop, cac thiét
bi dién tir trong cong nghiép...

Dao ditc va phap ly:

Theo Reuters ngay 27/1, Science Po, mot trong nhitng truong dai hoc hang
dau ctia Phéap, da tuyén b6 cam st dung ChatGPT[20]. Hinh phat déi v6i hanh
vi stt dung phan mém nay c6 thé ndng t6i mirc bi dudi khoi truong, tham chi la
toan bo nén gido duc dai hoc ctia Phap. Ly do cho quyét dinh nay 1a ChatGPT
c6 thé tao ra nhitng cau tr 10i sai 1dm hodc v nghia, gay hiéu lam va nham lan
cho ngudi hoc. Ngoai ra, ChatGPT ciing c6 thé bi 1gi dung dé gian 1an trong
cac bai kiém tra hodc thi ctr.
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Science Po khong phai 1a truong dau tién lam nhu vay. Vao dau nam 2023,
nhiéu truong hoc § My da c6 nhitng bién phap tuong tu dé ngdn chin viéc
gian lan bang ChatGPT. Ho da giam b6t bai tap vé nha va yéu cau hoc sinh
va gido vién khong st dung ChatGPT trong qua trinh hoc tap. Ho cling da
thiét 1ap céc hé thong dé kiém soét quyén truy cap vao ChatGPT trén céc thiét
bi hodc Internet do truong quan ly. Nhiing bién phap nay nham bao vé chat
luong gido duc va khuyén khich hoc sinh tu hoc ma khong phu thudc vao Al

“Nhiéu thap ky trudc, cac truong dai hoc phai déi mat véi mot van dé nhac
nhoi 1a dao van va tinh trang vay muon y tudng. Gio day, cong dong gido duc
tiép tuc d6i mat v6i mot thach thitc méi lién quan dén viéc sit dung hé théng
mang va tri tué nhan tao trong cac hoat dong khoa hoc va gido duc”, tuyén b
ctia truong dai hoc Russische Staatliche Geisteswissenschaftliche Universitit
0 Nga

Getty Images, con dugc biét dén la kho anh truc tuyén, vao ngay 17/1 da céo
budc cong ty cong nghé Stability Al sit dung hinh anh ctia hang va ctia cac dbi
tac dé kiém 10i.

Nhiéu don vi phat trién Al nhu OpenAl khong cong bd ngudn dir liéu ho thu
thap dé huan luyén mo hinh. Con Stability Al néi réng quy trinh huan luyén
Stable Diffusion dua vao ngudn dir liéu mé. Da c6 bén doc 1ap phan tich nhiing
nguodn dir liéu nay va di dén két luan Stability Al thu thap rat nhiéu hinh anh
tir Getty Images va nhiing nguon hinh stock khéac trén mang internet.

Vé phan Getty Images, CEO don vi cung cap ban quyén hinh 4nh nay néi rang
cong ty khong quan tdm t6i nhiing khoan boi thuong vé mit tai chinh, ma ciing
khong c6 ¥ dinh ngin chin bat ky nha phat trién thuat todn Al nao, ma thay
vao d6 1a tao ra mot 4n 16, mot nén tang dé nhitng thu tuc phap ly tuong tu vé
sau c6 thé dua vao, va duong nhién khong loai trir kha ning Getty Images sé
c6 dugc cho ho mot thoa thudn st dung hinh anh tir cic nha phét trién AL

Tir 2 vi du trén, ta c6 thé thay van dé dao dtic va phap ly d6i véi cac ting dung
Al van con khd map mo. Chua c¢6 mdt dao luat nao dé quy dinh, huéng dan,
béo vé cho nhitng nhan td trong linh vuc nay.

R4t kho khin dé c6 thé thuong mai héa mot iing dung Al véi diéu kién hién
nay. Vi dé gia nhap cudc choi nay thi can mot s6 tién dau tu rat I16n, nhung két
qua thu dugce lai khong thé ddm bao. Nén nhitng cong nghé nay hién nay van
chi ndm trong cac phong thi nghiém, hay dugc st dung noi bo trong cac cong
ty 16n, chua thé tiép can rong rai dugc voi dai da s6 ngudi dung.
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Thach thic d6i véi tiéng Viét:
Ngoai céc thach thtc chung nhu da néu & trén thi déi véi cdc mo6 hinh ngon
ngtr st dung tiéng Viét con phai d6i mat véi mot s6 thach thuc riéng.

Phan quan trong nhat dé tao nén cdc mo hinh ngdn ngit 16n chinh 1a di liéu.
Hién nay chua c6 mot ngudn dit liéu md chinh thdng c6 kiém duyét nao cho
tiéng Viét. Cac ngudn dir liéu hién c6 déu 1a tir cac trang web, cac bai béo,
céc bai viét trén mang internet. Nhitng nguon dit liéu nay chi mang tinh chét
thong tin thong thudng, trong d6 con ¢6 nhiéu bai cac thong tin doc hai, sai
su that. Do d6, cac md hinh ngon ngit 16n cho tiéng Viét hién nay déu c6 do
chinh xé&c thap hon cdc mo hinh cho tiéng Anh.

Céc tri thuc tiéng Viét da sd déu ¢ trong sach v, cdc nguon tai liéu déng... ma
nhiing ngudn nay déu khong dugc cong khai, néu khai thac cdc nguodn dir liéu
nay c6 thé vi pham ban quyeén, s& hiru trf tué cta céc tac gia c6 lién quan.

Dé c6 thé phéat trién méang Al & Viét Nam, ta cdn mot chinh sach néi long
hon cho cac nha nghién cttu c6 thé tiép can cac ngudn dir liéu nay. Theo
Technomancers.ai[21], chinh phtt Nhat Ban da cong bé mot chinh séch cho
phép céc tng dung Al c6 thé dung bt ki loai dit liéu nao “bat ké d6 1a vi muc
dich phi lgi nhuan hay thuong mai, cho dut d6 1a mét hanh dong khong phai
1a sao chép hay do6 1a noi dung thu dugc tir cac trang web bat hgp phép hay
cach khéac”. Cho thay su sdn sang dé canh tranh v6i cdc nude khac trong linh
vuc AL

Déi véi dit liéu vé van ban quy pham phép luat & Viét Nam, nhitng van ban
nay dugc nha nudc ban hanh va mién phi stt dung cho ngudi dan. Vi vay viéc
stt dung cac vin ban nay sé khong c6 van dé vé phép ly. Tuy nhién, di liéu
con & dang tho (raw data), chua phtt hgp dé huan luyén mo hinh vi thé trong
Phan 3.1 t6i ¢6 dé xuat xay dung mot bo di liéu vé van ban quy pham phap
luat.

V6i dit liéu hoi dép lién quan t6i luat thi khé hon, vi né can qua su kiém duyét
ctia con ngudi dé ddm bao tinh chinh x4c. Va ngudi kiém duyét phai c6 chuyén
mon vé luat. Do d6, viéc xay dung mot bo dir liéu hoi dap lién quan téi luat
hién tai van dang la mot viéc lam kho khan va ton kém.

Mot van dé khéc ciing quan trong khong kém d6 la kién trtc ctia cdc model
LLM. Hay cu thé hon 1a phan tokenizer® ctia cdc model nay, n6 chi phit hgp

5Tokenizer la mot qué trinh chuyén déi van ban thanh céc token (don vi nho nhat trong
xt Iy ngdn ngit tu nhién) dé c6 thé xir ly dit liéu bang may tinh. Cac token c6 thé 1a tir, ky tu
hodc sub-word. Tokenizer dugc stt dung dé tao tir vung trong mot kho ngir liéu (mot tap dir
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cho ndi dung la tiéng Anh vi cach dung ti, cdch dit cau cua tiéng Anh va tiéng
Viét khac nhau. Va bang ma st dung cho hai ngdén ngit ciing khac, tiéng Anh
stt dung bang ma ASCII, tiéng viét sit dung bang ma Unicode. O Hinh 14 ta c6
thé thay dugc su khac biét nay, tuy doan chit tiéng Viét c6 it ki tu hon nhung
s6 lugng token lai nhiéu hon. Do d6, khi st dung cac model nay vdi tiéng Viét
thi thoi gian chay rat lau va do chinh xac rat thap.

Tokens Characters Tokens Characters

I remember my native village Lang x¢9a go¢ei ngo9i veddn veodeéng,

Surrounded by green bamboo hedges, Hang tre xanh ng@¢ét, 1e9op s¢eeéng

Ornamented with columns of white-bl meéet mede.

urring smoke, Hoang hoén ph¢@¢ xueeéng nh¢o mée,

At nightfall, rising slowly. Khoi lam 1@@u luy@9en veeet veee bay
lén.

TEXT TEXT

Hinh 14: So sanh tokenizer ctia gitta tiéng Viét va tiéng Anh

liéu trong NLP). Tix vung nay sau dé duogc chuyén thanh s6 (ID) va gitup ching ta 1ap mo
hinh
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3. Thu nghiém

Tir nhitng gi da lam dugc trong bai bao Intelligent Retrieval System on Legal
Information [22] & hoi thao khoa hoc quoc té€ ACIIDS?, ciing v6i thay Nguyén
Thanh Binh va cdc cong sy, tdi tiép tuc phat trién cac bo dit liéu vé luat véi chu
dé 1a bao hiém xa hoi.

Phén cting st dung:

e CPU: Intel Core i5-12400F
e GPU: RTX 3060, riéng fine-tuning st dung 4 GPU RTX 4090
e RAM: 32GB DDR4

Trong pham vi ctia bai ludn nay, t6i chi sit dung cac van ban lién quan téi linh
vic bao hiém xa hoi va viéc lam, bao gdm 761 diéu luat dé thir nghiém va danh
gia. Mot s6 van ban luat:

Luat Bao hiém xa hoi 2014

Luat viéc lam 2013

B0 ludt Lao dong 2019

Luat Béo hiém y té stra d6i 2014

3.1. Xay dung bd dit liéu van ban quy pham phdap luat

3.1.1. So lugc vé dir liéu

Theo dir liéu tir Thu vién phap luat’, hién nay Viét Nam c6 trén dudi 300000
van ban quy pham phap luat. Bao gdom 20 loai vdn ban va 27 linh vuc khac
nhau.

Céc thudc tinh ctia mot van ban quy pham phép luat gdm: tén van ban, s6 hiéu
van ban, loai van ban, noi ban hanh, nguoi ky, ngay ban hanh, ngay hiéu luc,
ngdy cong béo, s6 cong béo.

Ngoai ra cac thudc tinh trén, con ¢6 luge dd thé hién mbi quan hé gitra cac van
ban quy pham phap luat dua trén win bin dang tham chiéu:

e Vin ban dugc huéng dan: 1a van ban ban hanh trudc, c6 hiéu luc phép ly

cao hon Vin bdn tham chiéu va dugc Viin ban tham chiéu huéng dan hodc quy
dinh chi tiét ndi dung ctia né6.

¢ ACIIDS ( Asian Conference on Intelligent Information and Database Systems ) 1a hoi thao
khoa hoc qubc té vé nghién ctru trong linh vuc hé thdng thong tin va co s& dit liéu thong
minh, dugc t6 chtic tir ngay 24 dén ngay 26 thang 7 ndm 2023 tai Phuket, Thai Lan.

thuvienphapluat.vn 1a trang chuyén cung cap co sg dir liéu, tra ctru va thao luén phap
luat
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e Vian ban dugc hgp nhat: La vin ban ban hanh trudc, bao gdm céc van ban
dugc stra d6i, bd sung va van ban stra ddi, b6 sung, dugc Viin bdn tham chiéu
hop nhat noi dung lai v6i nhau.

 Vin ban bi stta d6i b6 sung: La van ban ban hanh trudc, bi Viin bin tham chiéu
stta d6i, b6 sung mot sd ndi dung.

e Vin ban bi dinh chinh: La van ban ban hanh trudc, bi Vin bdn tham chiéu
dinh chinh cac sai s6t nhu cdn ctt ban hanh, thé thiic, ky thuat trinh bay,...

e Vian ban bi thay thé: La van ban ban hanh trudc, bi Viin bdn tham chiéu quy
dinh thay thé, bai b6 toan bo ndi dung.

* Vianban dugc dan chiéu: La van ban ban hanh trudc, trong ndi dung cta Vin
bdan tham chiéu c6 quy dinh dan chiéu truc tiép dén diéu khoan hodc nhic
dén no.

e Vin ban dugc cdn c: La van ban ban hanh truéc Viin bin tham chiéu, bao
gdm céc van ban quy dinh tham quyén, chic ning cta cd quan ban hanh
Viin bdn tham chiéu van ban ¢6 hiéu luc phéap ly cao hon quy dinh ndi dung,
co s& dé ban hanh Viin bdn tham chiéu.

* Vin ban lién quan ngdn ngit: La ban dich Tiéng Anh ctia Vin bin tham chiéu.

e Vin ban huéng dan: La ban tiéng Viét cua Vin bin tham chiéu.

e Vin ban hop nhat: La van ban ban hanh sau, hgp nhat lai ndi dung ctia Viin
bin tham chiéu va van ban stra doi, bd sung ctia Viin bin tham chiéu.

* Vin ban stra d6i bd sung: La van ban ban hanh sau, stra d6i, bd sung mot s
ndi dung ctia Vin bdn tham chiéu.

e Vin ban dinh chinh: La van ban ban hanh sau, nham dinh chinh céc sai s6t
nhu cén ctt ban hanh, thé thic, ky thuat trinh bay,...ctia Vin bin tham chiéu.

e Vin ban thay thé: La van ban ban hanh sau, c6 quy dinh dén viéc thay thé,
bai bo toan bd ndi dung cua Viin bdan tham chiéu

e Vin ban lién quan ciing ndi dung: La van ban c6 noi dung tuong doi giong,
hodc ¢6 pham vi diéu chinh, d6i tuong diéu chinh tuong tu Viin bin tham
chiéu.

Muc luc ctia van ban 1a phan quan trong khong thé thiéu. Tuy nhién khong
phai vin ban nao cting c6 muc luc, va ciing khong c6 mot dinh dang chuan cho
muc luc. C4c chi muc thudng thay 1a: phan, chuong, muc, diéu, khoan, diém.

Mot s6 nhén xét va thong ké vé di liéu:
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Loai vin ban S6 lugng Loai vin ban S0 lugng
Quyét dinh 188360 Hudng dan 1772
Nghi quyét 30709 Bé4o céo 1494

Ké hoach 23301 Diéu udc quoc té 1331
Thong tu 15067 Cong dién 1244
Thong bao 13588 Sac lénh 997
Chi thi 13438 Lénh 526
Nghi dinh 5191 Luat 486
Van ban khéc 2608 Phap lénh 228
Thong tu lién tich 2605 Van ban WTO 68
Van ban hop nhat 2162 Hién phap 5

Bang 3: SO lugng van ban quy pham phap luét theo loai van ban

Linh vuc S6 lugng Linh vuc S0 lugng
Bo T;f};illanh 105445 Cong ni;i}rlle thong 19917
Tai chinh nha nuéc 42216 Xuét nhap khau 11535
Van hoéa - Xa hoi 39014 Linh vuc khéc 8607
Tai nguy\én - Moi 25490 Ql\lyél’l dan su 5505
truong Tién té - Ngan 1954
Thuong mai 22388 hang
Xay dung - D0 thi 21410 Bao hiém 2697
Bat dong san 21149 Dich vu phép ly 2619
Thé thao - Y té 19734 Thu tuc T6 tung 2350
Thué - Phi - Lé Phi 17592 Vi pham hanh 2995
Gido duc 16278 chinh
Giao th@ﬁg -Van 14825 Ké toén/- Kiém 175
tai toan
Lao ?Ezig. Tién 14374 Trach n:irem hinh 1515
Doanh nghiép 12744 S6 hitu tri tué 965
Dau tu 12718 Chting khoan 771

Bang 4: S6 lugng van ban quy pham phap luét theo linh vuc
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Hinh 15: S6 luong van ban quy pham phap luat ban hanh theo thang ctia 5
nam gan day
Tir biéu do trén ta thay: s6 lugng van ban thuong tdng dot bién vao cac thang
gitta va cudi ndm. Vi day la céc thoi diém dién ra Ky hop Qudc hoi hing ndm,
thoi diém cac quyét dinh dugc nha nude ban hanh nhiéu nhét.
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Thoi gian
Hinh 16: S6 lugng van ban quy pham phap luat ban hanh theo ndm

Tuy nhién, khoang 10 ndm trd lai day, s6 lugng van ban dugc ban hanh ting
rat nhanh. Dién hinh nhu s6 luong vin ban dugc ban hanh & ndm 2021 nhiéu
gap doi ndm 2011.

3.1.2. Xay dung co s& dit liéu
CAu tric dit liéu cta di liéu gdm 3 bang chinh: vanBan, LuocDo, ChiMuc dugc
mo ta nhu sau:
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Tén truong | Kiéu dir liéu | M6 ta

ten_chi_muc | string Tén ctia chi muc

loai_chi_muc | string Loai cia muc luc. VD: phan, chuong, muc, diéu,
khoan, diém...

start_index [ integer Vi tri bdt dau cta ndi dung cta chi muc trong vin ban

end_index integer Vi tri két thic ctia ndi dung ctia chi muc trong van
ban

parent_id integer (FK) | ID ctia chi muc cha (néu c6), thé hién tree structure®.

vanban_id integer (FK) | ID ctia van ban

Bang 5: Bang chimuc: chitra thong tin vé muc luc cta van ban quy pham phép
luat.

Tén truong | Kiéu dir liéu | Mo ta

source integer (FK) | ID ctia vdn ban nguon

target integer (FK) | ID ctia van ban dich

loai_quan_he | string Loai quan hé gitta van ban nguoén va vian ban dich.

VD: thay thé, huéng dan, stra d6i b6 sung...

Bang 6: Bang Luocpo chita thong tin vé mébi quan hé gitra cdc vin ban quy

pham phép luat
Tén truong Kiéu dir liéu | Mo ta
id integer (PK) |ID ctia van ban
ten_van_ban string Tén van ban
so_hieu_van_ban string S6 hiéu van ban
loai_van_ban string Loai van ban
noi_ban_hanh string Noi ban hanh
nguoi_ky string Nguoi ky
ngay_ban_hanh date Ngay ban hanh
ngay_hieu_luc date Ngay hiéu luc
ngay_cong_bao date Ngay cong bao
so_cong_bao string S6 cong bao
noi_dung_van_bang | string Noi dung van ban dang text
linh_vuc string Linh vuc ctia van ban

Bang 7: Bang vanBan chtta thong tin vé van ban quy pham phép luat

$Tree structure hay cdy la mot cau tric dir liéu duge sit dung rong rai gom mot tap hop
cac nut (node) duge lién két v6i nhau theo quan hé cha-con
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O

id integer * 1 source integer
ten_van_ban string 1 target integer
so_hieu_van_ban string loai_quan_he string
loai_van_ban string

noi_ban_hanh string m
nguoi_ky string id integer 3
ngay_ban_hanh date ten_chi_muc string
ngay_hieu_luc date loai_chi_muc string
ngay_cong_bao date start_index integer
so_cong_bao string end_index integer
noi_dung_van_ban string parent integer 1
linh_vuc string 1 van_ban integer

Hinh 17: C4u truc di liéu cta co s¢ dit liéu van ban quy pham phap luat

Xt ly van ban: Van ban sau khi tai xudng c6 dinh dang HTML?, do d6 can phai
xt Iy dé 1ay duogc ndi dung van ban dang text. Dé lam duogc diéu nay, tdi su
dung thu vién BeautifulSoup[23] dé 1ay ndi dung dang text ctia van ban.

QUOC HOI

CONG HOA XA HOI CHU NGHIA VIET NAM Péc 1ap - Tu do - Hanh phiic

Luat s6: 58/2014/QH13

Ha No&i, ngay 20 thang 11 ndm 2014

LUAT BAO HIEM XA HOI

Can ctt Hién phép nudc Cong hoa xa hoi chu nghia Viét Nam;

Qudc hoi ban hanh Luat bao hiém xa hoi.

Chuong INHUNG QUY BINH CHUNG

Diéu 1. Pham vi diéu chinh

Luat nay quy dinh ché d9, chinh sach bao hiém xa hoi; quyén va trach nhiém ctia nguoi
lao dong, ngudi str dung lao déng; cd quan, t6 chiic, ca nhan c6 lién quan dén bao hiém
xa hoi, t6 chtrc dai dién tap thé lao dong, t6 chiic dai dién nguoi str dung lao dong; co
quan bao hiém xa hoi; quy bao hiém xa hoi; thu tuc thuc hién bao hiém xa hoi va quan ly
nha nudc vé bao hiém xa hoi.

biéu 2. Déi tuong ap dung

1. Nguoi lao dong 1a cong dan Viét Nam thudc ddi tuong tham gia bdo hiém xa hoi bét
budc, bao gom:

Hinh 18: Van ban sau khi xu ly

*HTML la viét tat cua cum tir Hypertext Markup Language (tam dich 1a Ngon ngit danh
déu siéu van ban). HTML dugc str dung dé tao va cau tric cac thanh phan trong trang web
hodc ting dung, phan chia cdc doan vén, heading, titles, blockquotes...
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Tao muc luc: dé tao chi muc cho vin ban, t6i sit dung regex'® dé tim kiém cac
chi muc trong van ban. Tuy nhién, phuwong phap nay chi la semi-auto, vi c6
nhitng trudng hop regex khong thé tim duge chi muc thi phai thém thi cong.

Regex

Loai chi muc

Ch giai

A(Phan tha [Nd\w]+.%)$

Phan

Tim céc chi muc c6 dang
“Phan tha <sb | chir> <nodi
dung>". Vi du:

“Phan tht nhat: Nhiing quy
dinh chung”

A(Chuong [\d\w]+.)$

Chuong

Tim cac chi muc ¢6 dang
“Chuong <s0 | chit> <noi
dung>". Vidu:

“Chuong I: PIEU KHOAN
CO BAN”

AMuc [\d [T|V|X|L|C|D|M]+*)$

Muc

Tim cac chi muc ¢6 dang
“Muc <s6 | chit s6 la ma> <ndi
dung>". Vidu:

“Muc 1. QUY BINH CHUNG
VE QUYET DINH HINH
PHAT”

A(Didu \d+.*)$

biéu

Tim céc chi muc c6 dang
“Piéu <sd> <ndi dung>". Vi
du:

“Diéu 51. Céc tinh tiét giam
nhe trach nhiém hinh su”

AN+, 9%

Khoan

Tim céc chi muc c6 dang
“<s6>. <ndi dung>". Vi du:

1. Nguoi pham t6i phai tra lai
tai san da...

AOWN).H)$

biém

tim cac chi muc c6 dang
“<chir>. <ndi dung>". Vidu:
a) Nguoi pham toi da ngan
chanh...

Bang 8: Cac regex dé tim chi muc trong van ban

Dé don gian khi 1ap trinh, toi luu két qua sau khi xtr Iy thanh dinh dang JSON®:

10Regex 1a mot chudi cac ky tu déc biét duoc dinh nghia dé tao nén cdc mau (pattern) va
dugc st dung dé tim kiém va thay thé cac chubi trong mot van ban

1JSON la viét tdt ctia Javascript Object Notation, 1a mot bd quy tdc vé céch trinh bay va
mo ta dit liéu trong mot chudi 16n thdong nhat duge goi chung 1a chudi JSON. Chubi JSON
dugc bat dau bang ky tu { va két thic boi ky tu }
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"id":1,
"ten van ban": "Ludt Bao hiém xa héi 2014",
"so hieu van ban": "58/2014/QH13",
"loai van ban": "Luat",
"linh vuc": "Bao hiém, Lao déng - Tién luong",
"noi ban hanh": "Qubc hoi",
"nguoi ky": "Nguyén Sinh Hung",
"ngay ban hanh": "20/11/2014",
"ngay hieu luc": "01/01/2016",
"ngay cong bao": "29/12/2014",
"so cong bao": "Tu sb 1163 dén sbé 1164",
"noi dung van ban":"...",
"tree": {
"ten chi muc": "Ludt Bao hiém x& hoi 2014",
"loai chi muc": "root",
"start index": O,

"end index": 110927,
"children": [
{
"ten chi muc": "Chuong I:NHUNG QUY DINH CHUNG",
"loai chi muc": "chuong",
"start index": 280,
"end index": 14742,

"children": [
{
"ten chi muc": "Piéu 1. Pham vi diéu chinh",
"loai chi muc": "diéu",

"start index": 307,
"end index": 681,
"children": []

"ten chi muc": "Piéu 2. Dbi tuong ap dung",
"loai chi muc": "diéu",
"start index": 708,
"end index": 3086,
"children": [...]
}’

Hinh 19: Két qua sau khi xtt Iy van ban & dinh dang JSON

Sau khi xay dung dugc datasets vé luat, toi c6 tao thém mot python package
dung dé truy van dit liéu mot cach thuan tién hon[24]. Hinh 20 1a mot doan
code mau dé truy van di liéu.
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from lawquery import Engine

# create engine, law id la sé hiéu cua vdn ban luat
engine = Engine (law_id='58/2014/QH13")
# query single node
engine.query(node_type:'diéu', node id='1")
# => [Piéu 1. Pham vi diéu chinh]
engine.query(nodeitype:'phén')
# => [Phan th( nhét..., Phan thu hai...]
engine.query (name="hén nhan')
# => [Piéu 67. Cac trudng hop hudng tro cidp tudt hdng thang]
# query by path: from parent to child
node = engine.query by path ([

{

'node type': 'phéan',
'node id': 'hai'

}I

{
'node type': 'chuong',
'node_id': 'I'

}V

{
'node type': 'muc',
'node_id': '1'

}I

{
'node type': 'diéu',

'node id': '50"
1)
# => [Piéu 50. Trg cép phuc vu]
node.content
# => N6i dung cua diéu luat

Hinh 20: S dung package 1awquery dé truy van dit liéu

3.2. Xay dung bb dit liéu héi dap luat
B0 cau hoi dugc lay tir website baohiemxahoi.gov.vn, cong thong tin dién tir
bao hiém xa hoi Viét Nam. Bao gdm 19330 bo cau hoi-tra 16i duge phan vao
nhiéu linh vuc khac nhau, xem Hinh 21.

Sau khi c6 dugc bd dir liéu hoéi dép luét, toi tiép tuc st dung Label Studio[25]
dé gan nhan cho cau tra 10i. Nhan ctia cau tra 16i [a mot danh sach cac chi muc
chira ndi dung lién quan t6i cau tra 16i. C6 dinh dang: [id 1uat] > [chi muc
level 0] > [chi muc level 1] > ... > [chi muc level n].Toichilay céc data
point ma céu tra 13i ¢6 trich dan dén céc van ban luat, do d6 sé lugng that su
ctia bo dit liéu 12 4368 cau hoi. Format ctia 1 cau hoi-tra 161 duoc thé hién trong
Hinh 22

36


https://baohiemxahoi.gov.vn

THU NGHIEM Ng0 Phii Thinh

Om dau, thai san

S6 BHXH - Thé BHYT

BHXH mot 1an

BH that nghiép

Bao hiém y té

Cau hoi khac

Thu - nép BHXH, BHYT, BHTN
BHXH tu nguyén

Huu tri, t tudt

Tai nan lao dong, bénh nghé nghiép
Cau hoi thuong gap

Hinh 21: S6 luong cau hai theo linh vuc

Noi dung ciau hoi:

S6 BHXH ctia t6i da duogc chét tai BHXH Ba Dinh - Ha Noi. Hién tai toi bi

mat 2 t rdi ctia 80, t6i dang sinh sdng & tinh Long An thi ¢6 thé ra co quan

BHXH cta tinh dé xin cap lai t rdi BHXH hay khong? hay phai ra co quan

BHXH da chét sd thi méi c6 thé xin cap lai duge? Xin cam on

Cau tra loi:

Theo quy dinh tai Tiét a Diém 2.1 va Tiét a Diém 2.2 Khoan 2 Diéu 3 Vin

ban hgp nhéit s6 2089/VBHN-BHXH thi:

e BHXH huyén dugc cap lai s6 BHXH cho ngudi dang bao luu thoi gian
dong BHXH, BHTN, BHTNLD, BNN & huyén, tinh khéc.

e BHXH tinh dugc cap lai s6 BHXH cho ngudi da huong BHXH hodc dang
bao luu thoi gian dong BHXH, BHTN, BHTNLD, BNN & huyén, tinh
khac.

Déng thdi, theo quy dinh tai Tiét a Diém 1.1 Khoan 1 Diéu 27 Vin ban
hgp nhat s6 2089/VBHN-BHXH ngay 26/6/2020 ctia BHXH Viét Nam ban
hanh Quy trinh thu BHXH, BHYT, BHTN, BHTNLD, BNN; quan ly sd
BHXH, thé BHYT thi hd so dé cap lai s6 BHXH gdm To khai tham gia, diéu
chinh thong tin BHXH, BHYT (Mau TK1-TS). Vi vay, néu Ban thudc cac
truong hgp néu trén thi c6 thé nop hd so xin cap lai s6 BHXH tai co quan
BHXH ¢ Long An noi Ban dang sinh sbng.

Label:

2089/ VBHNBHXH > Diéu 3 > Piém 2.2 > Tiét a

2089/ VBHNBHXH > DPiéu 3 > Diém 2.1 > Tiét a

2089/ VBHNBHXH > DPiéu 27 > Khoan 1 > Piém 1.1 > Tiét a

Hinh 22: Vi du cau héi va cau tra 16i
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3.3. Truy xuat thong tin
Dua vao dit liéu da thu thap dugc 6 Phan 3.1 va Phan 3.2. Ta thiét 1ap mot bai
toan:

e Dau vao: cau hoi can tra ctru
e Dau ra: danh sich céc ndi dung lién quan c6 theé tra 16i cho cau hoi dé6

Metric Evaluation: Dé danh gia két qua, metric Top ;- @acc duogc sit dung. Do
chinh x4c dugc tinh bang ty 1& cac ndi dung dung (ndi dung dung dé tra 15
cho cau hoi) xuét hién trong K két qua tra vé. Cu thé cong thic:

1| 1,1, C Ly
Top -Qacc = — 1
prce = -3

T | 0, otherwise

Trong dé:

o Ly:la tap hop chirta K nhéan c6 ndi dung véi do tuong dong 16n nhat véi
cau hoi g

* [,:1a tdp hop cac ndi dung dung ctia cau hoi g

Hudng tiép can thi 1: Sir dung céc thuit todn co ban nhu TF-IDF va BM25,

dé tinh toan do tuong ddng gitta cAu hoi va cac ndi dung trong dataset. Sau

do, sdp xép cac ndi dung theo d6 tuong dong giam dan va tra vé két qua.

Dé két qua t6t hon, toi c6 st dung thém mot s6 ki thuat dé chuan héa ndi dung

nhu: loai bo cac ky tu ddc biét, ding cac cong cu ctia underthesea[26] dé chinh

dau cau, phan tach tur...

from underthesea import text normalize,word tokenize
import re
import string

def

format text (text,word segmentation=False,remove punctuation=False):
text = re.sub(r'\s+', ' ', text)
text = text.strip/()

text text normalize (text)
if remove punctuation:
text = text.translate(str.maketrans('', '"',
string.punctuation))
if word segmentation:
text = word tokenize (text, format="text")

return text

Chuong trinh 1: Ham format_text diing dé chuan héa noi dung
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Béang 9 la két qua cuia cach tiép can dau tién, st dung 2 thuét toan co ban 1a TF-
IDF va BM25. V6i 2 dang chuan hoéa: str dung word segmentation va khong st

dung word segmentation. Két qua ctia phuong phédp nay chua dugc tot.

Name Top;Q@acc Top,(@acc Top,,@acc Top;,@acc

TDIDF 0.1037 0.201 0.347 0.5289

BM25 0.079 0.1474 0.2556 0.4485
TDIDF_WS 0.1094 0.199 0.3344 0.5187
BM25_WS 0.0944 0.1746 0.2908 0.4709

Bang 9: Két qua céch tiép can thu nhat

Hudng tiép can thir 2: St dung Sentence Transformers. Cu thé & day la model
InstructorEmbedding[27] dugc coi la state-of-the-art trong mang nay:.

Model nay sé nhan dau vao la mot string va trd vé mot vector 768 chiéu. Cac
cau hoi c6 nodi dung tuong dong sé co vector tuong tu nhau. Do d6, ta c6 thé
tinh todn do tuong dong gitta cau hdi va cac ndi dung trong dataset bang cach
tinh cosine similarity gitta vector ctia cau hoi va vector ctia cac ndi dung trong
dataset.

Cosine similarity dugc tinh dua trén cong thic sau:
lallld;]

trong do6 g 1a vector ctia cau hoi, d; 1a vector ciia ndi dung thit ¢ trong dataset.

similarity(q, d;)

Tuy nhién model nay khong duoc train trén tap dataset c6 nhiéu tiéng Viét cho
nén ta can fine-tune lai model nay trén tap dataset vé luat dé c6 két qua tot
nhét.

Theo téc gia cta Instructor Embedding di liéu dé fine-tune model c6 format
1a file JSON, gom danh sach céc vi du ¢6 format nhu trong Hinh 23. Trong d6,
query la cdu hoi, pos 1a ndi dung cé thé trd 10i cho cau héi, neg 1a noi dung
khong thé tra 16i cho cau hdi, task name 1a tén cua dataset (c6 thé c6 nhiéu
dataset trong file JSON nay).

Dé tao dataset cho viéc fine-tune, chiing ta sé tdn dung dataset vé hoi dap luat
va Huéng tiép can thi 1 dé tao ra cac vi du cho viéc fine-tune. Cu thé:

e V6i mdi hoi dép trong dataset, query sé 1a cdu hoi, pos sé 1a ndi dung ctia cac
chi muc da dugc gén nhan ¢ Phan 3.2
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¢ Dé tao neg, ta sé s dung thuat todn da n6i d Huéng tiép can thu 1 dé tim
ra top k ndi dung. Sau d6 kiém tra xem ndi dung nao chua ndm trong pos,
thi ndi dung do6 sé 1a neg.

Qua trinh trén sé la stage 1 ctia qua trinh fine-tune. Sau khi fine-tune xong, ta
sé tién hanh stage 2, tao dataset tuong tu & stage 1 nhung thay vi sit dung céc
thuat todn co ban, ta sé stt dung model da dugc fine-tune dé tao neg. Xem thém
tai Hinh 24.

"query": [

"Represent the Wikipedia question for retrieving relevant
documents; ",

"big little lies season 2 how many episodes"

]I
"pos": [

"Represent the Wikipedia document for retrieval;",

"Big Little Lies (TV series) series garnered several accolades.
It received 16 Emmy Award nominations and won eight, including
Outstanding Limited Series and acting awards for Kidman, Skarsgard,
and Dern. The trio also won Golden Globe Awards in addition to a
Golden Globe Award for Best Miniseries or Television Film win for
the series. Kidman and Skarsgard also received Screen Actors Guild
Awards for their performances. Despite originally being billed as a
miniseries, HBO renewed the series for a second season. Production
on the second season began in March 2018 and is set to premiere in
2019. All seven episodes are being written by Kelley"

]I
"neg": [

"Represent the Wikipedia document for retrieval;",

"Little People, Big World final minutes of the season two-A
finale, Farm Overload. A crowd had gathered around Jacob, who was
lying on the ground near the trebuchet. The first two episodes of
season two-B focus on the accident, and how the local media reacted
to it. The first season of Little People, Big World generated solid
ratings for TLC (especially in the important 18-49 demographic),
leading to the show\"s renewal for a second season. Critical
reviews of the series have been generally positive, citing the
show\"s positive portrayal of little people. Conversely, other
reviews have claimed that the show has a voyeuristic bend"

]I

"task name": "NQ"

Hinh 23: Format ctia file JSON chta dir liéu fine-tune

Két qua ctia cac model dugc thé hién & Bang 10. Model gdc cta Instructor gdm
c6 3 model: base, 1arge, x1. Vi gidi han phan cting nén t6i chi tién hanh finetune
model nho nhét 1a base. Tuy 1a model nhé nhung két qua sau khi finetune rat
tot.
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Name Topz@acc | Top;,@acc | Top,,@acc | Top;,@acc
INSTRUCTOR-BASE 0.0119 0.0221 0.0416 0.0944
INSTRUCTOR-LARGE 0.0138 0.0247 0.0421 0.1023
INSTRUCTOR-XL 0.0188 0.0312 0.0537 0.1427
INSTRUCTOR-BASE FTS1 0.4832 0.5741 0.6621 0.7765
INSTRUCTOR-BASE FTS2 0.6431 0.7432 0.8123 0.8912
Bang 10: Két qua cach tiép can thi hai
Fine-tune

Search query

Positive contents

Textual
document
indexes

Inference

Instructor

Search query model

Instructor

Triplets
(query,pos,neq)

Fine-tune Instructor
Embedding model

Instructor FT

&

l model stage 1

Triplets

model (query,pos,neg)

Vectorized
query

Chromadb

Search results X3

Most similar
vectors

Fine-tune Instructor
Embedding model

\ 4

Instructor FT
model stage 2

Textual

document
indexes

Instructor
model

Hinh 24: Sg dd téng quan vé phuong phép tiép can thit hai

Nhu vay, t6i da giai quyét dugc bai toan truy xudt thong tin véi cdc cong cu co
ban nhu TF-IDF, BM25 va model Instructor Embedding. C6 thé cai thién két
qua bang cach st dung cadc model ¢6 kich thude 16n hon, hodc str dung céc mo
hinh khdc nhu Dense Passage Retrieval[28], Haystack[29]...
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4. Két luan

Tém lai, Al1a mot linh vuc rat rong va maéi ndi 1én gan day. Tuy tao ra nhiéu két
qua déang kinh ngac, nhung Al van con nhiéu han ché trén cac bai todn mang
tinh chuyén sdu. Co hoi dé Viét Nam c6 thé tham gia vao cudc dua nay 1a rat
16n, nhung can ¢6 sy dau tu nghiém tuc tir cdc co quan chirc ndng, cac doanh
nghiép va cac nha nghién ctru.

Qua luan van nay, tdi da nghién ctru va hiéu hon vé linh vyc lujt va cac cong
cu Al méi nhat hién nay. Va thay dugc tinh kha thi khi 4p dung cac cong cu
Al nay vao luat. Vi thiéu diéu kién, kinh phi dé c6 thé thi nghiém thém, toi chi
6 thé dua ra mot s y tudng va dé xuat cho cac nghién ctru sau nay. Gom 4 y
chinh:

e Xay dung cic bo dir liéu lién quan t6i luat nhu da lam trong Phan 3, tuy
nhién bo dir liéu ma toi da xay dung chi mdi la mot phan nho trong tat ca
van ban (chi bao gdm cac van ban lién quan t6i bao hiém xa hoi). Can c6 mot
bo dit liéu day dt hon, bao gdm nhiéu linh vuc phép luat khac nhau, dé c6
thé dua ra dugc nhitng két quéa chinh xac nhat. Va con thiéu lién két gitta
cac diéu luat v6i nhau, vi du: Diéu 28 luat hon nhan 2014 duwgc huéng dan
bdi diéu Diéu 7 Nghi dinh 126/2014/ND-CP.

e Xay dung md hinh ngén ngir 16n (LLM) cho tiéng Viét. Cac mo hinh hién
nay chi hoat dong tot trén tiéng Anh, hay cdc ngdn ngit la-tin. Can ¢6 mot
mo hinh danh riéng cho tiéng Viét.

e Diing LLM dé sinh cau tra 16i cho cdc cAu héi lién quan téi luat. Trong bai
luan nay, toi c6 thir nghiém dé tim ra cdc ndi dung lién quan dén cau hoi.
Tuy nhién, dé dua ra dugc cau hdi c6 y nghia, chinh xac, can tng dung cac
mo hinh LLM.

e Cécvan dé lién quan t6i dao dic, phéap ly khi st dung AL Can c6 1 phuong
phap dé kiém soat nhitng ndi dung sinh ra tir AL Sao cho n6 khong vi pham
dao dtc, phéap luat. Va can c6 mot co ché dé kiém soét, gidm sat cdc mo hinh
Al Dé tranh viéc cdc mod hinh nay bi 1gi dung, hay bi st dung sai muc dich.
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