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Tom tit. Hién nay, ddi véi trudng dai hoc cd quy md 16n nhu Pai hoc Cong nghiép TPHCM, sb lwong quy
dinh, quy ché, thdng béo rat 16n va cap nhat thuong xuyén dan dén viéc tim hiéu va nam bat noi dung tro
nén kho khin. Trong bai bao, ching t6i xay dung hé théng tu dong tra 10i cau hoi dya trén noi dung cua
cac file vin ban bang ki thuat deep learning. Hé thong trich chon thong tin tir cAu hoi, dua vao 1a cac tir
khoé va tra vé doan van ban lién quan bang thuat toan BM25. Ung véi doan van ban c6 do lién quan cao
nhat, mé hinh deep learning dwgc huan luyén dé trich xuét ra cau tra 1oi tuong tng. M6 hinh dwoc huan
luyén dya trén bo dit liéu huan luyén voi 10000 va bo dit liéu test 1600 cip cau hoi va cau tra 10i trong Gng
tir cac doan van ban dugc ldy tir cac thong bao, quy dinh, quy ché cua nha truong. Ching toi tinh chinh cac
mo hinh deep learning dé huan luyén va danh gia, dua trén hiéu qua va do chinh xac dé hra chon mé hinh
t6i wu nhat. Két qua do chinh xac dat duoc theo F1-score cia md hinh BERT la 73.93%, RoBERTa la
75.59% PhoBERT la 45.13% va DistilBERT la 72.95%. Mo hinh RoBERTa dugc lua chon véi tdc do huin
luyén va d6 chinh xac cao nhat va duoc trién khai Ién hé théng dé danh gia két qua.

Tir khda. Hé thong tra 16i cau hoi, xt ly ngén ngir tw nhién, hoc sau, BM25, BERT

1 GIOI THIEU

Truong Pai hoc Cong Nghiép TP.HCM la mot trong nhiing co sé giao duc Pai hoc, k¥ thuat 16n nhét khu
vuc phia Nam. Hién nay nha truong c¢6 34.000 sinh vién bac Sau dai hoc, Pai hoc, Cao déng dang theo hoc
tai trudng. Nham nang cao chit lugng giang day va két nbi gilta sinh vién va nha truong, nha truong da dau
tu nhiéu kénh thong tin gitip sinh vién tra ctru giai dap thic mac lién quan dén qua trinh hoc tap. Tuy nhién
viéc giai dap cho toan b sinh vién gip nhiéu khé khin do hién tai cac bd phan tra 10i thong tin nim & cac
phong ban, co sd, cac trang web hodc facebook, gay nén viéc tra 161 khong kip thoi hoac khong thoa dang.
Hién nay dd c6 nhidu hé thdng tra 10i ty dong tir cac cong ty 1on nhu Microsoft, Google, Facebook,
Samsung. Cac hé thdng nay phu thudc nhiéu vao viéc xay dung dit liéu. Néu ngudn dit liéu khong du chi
tiét, hé thong s& khong dap ting duogc cic cau hoi da dang. Cac hé théng chatbot ndy phuc vu cho nhu cau
nay bang cach tao ra cic bd cau hoi va cau tra 1oi twong tng. Tuy nhién, khi dir liéu 16n va thay doi lién
tuc, viéc to chirc dit liéu theo yéu cau ciia hé thong tré nén cong kénh, ton kém thoi gian, hon nita hé thong
tré nén cung nhéc va phu thude vao ) lugng cau hoi, cau tra 101 da huén luyén trude do. Pé dam bao cho
viée sir dung 1au dai va dap img duoc cac loai cdu hoi da dang, chung toi hudng dén viéc phat trién hé thong
tu dong tra 101 cau hoi tir cac tai lidu, van ban bang cac md hinh deep learning. Hudng phat trién nay da
dugc nghién clru trong cac bai bao [1,2] dem lai hiéu qua kha quan cho bai toan tra 161 cau hoi. Cac mod
hinh deep learning dugc ap dung trong bai toan nhu sequence-to-sequence dua trén RNN [3], két hop
Attention [4], Transformer [5] va mot s6 mo hinh hién dai dugc 4p dung thanh cong trong nhiéu bai toan
nhu BERT [6].

Trong bai bdo, chung t6i xay dung h¢ thong tra 101 cAu hoi dua trén cac tai liéu van ban dugc cung cap. Hé
thong hoi dap tu dong s& phan tich cau hoi, trich chon céc tir khoa c6 trong s6 cao trong cau hoi, dua vao
tur khoa nay dé tim doan vin ban c6 d6 lién quan cao nhat (c6 chura cac tr khoa do) trong tép tai li¢u dugc
cung cp. Ap dung vao md hinh deep learning dé trich xuét ra cau tra 16i twong tng trong doan vin ban do.

2 CAC THUAT TOAN LIEN QUAN

2.1 Cac thuit toan lién quan

Nhirng ndm gan day, véi cong ngh¢ phat trién ciia deep learning, cac bai toan dir lidu 16n da dugc cai thién
dang ké, mot budc phat trién vuot troi 1a cac mé hinh mang no ron tich chép, mang no ron hoi quy két hop
v6i co ché Attention mang lai hiéu qua cao khi giai quyét cac bai toan dit liéu 16n. Trong d6 mang no ron
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hdi quy mang lai hiéu qua dang ké cho bai todn xur 1y ngdn ngit tw nhién. Trong d6 ndi bat hiéu qua ddi voi
cac bai toan NLP la m6 hinh Transformer, BERT.

2.1.1 M6 hinh Transformer

Trong md hinh transformer [7] trich xuét dic trung ctia dbi tugng dugc dua qua co ché seft-attention dé ma
hoa cic thong tin ngir canh. Kién tric mang ctia md hinh transformer gém 2 hai bd phén ma hoa (encoder)
bén trai va bo giai md (decoder) bén phai, encoder thuc hién doc dit liéu déau vao va decoder dua ra dy doan.
B ma hod bao gom nhiéu 16p. L6p con dau tién 16p multi-head attention. Lop con thir hai 1a cac 16p day
du chuyén tiép (fully-connected feed-forward). Bo giai mi ciing 14 tong hop ctia nhiéu 16p xép chong nhau,
kién tric twong tu nhu cac 16p con ciia bd ma héa ngoai trir thém mét 16p con thé hién phan phdi chi y yo
vi tri du tién. Ngoai ra, md hinh c6 mot budc cong thém ma hoa vi tri (Positional Encoding) vao cac dau
vao ctia b ma hoa va bo giai ma nham thém yéu t6 thoi gian vao mo hinh dé ting do chinh xac. Pay don
gian la phép cong vee-to ma hoa vi tri cua tir trong cau voi véc-to biéu dién ti.

Viéc sir dung multi-head attention cho phép co ché attention duoc tinh toan doc lap, song song voi nhau va
dugc két ndi tuyén tinh voi nhau dé luu giit cac thong tin attention cua cac phan khac nhau trong chudi. Cu
thé, voi mdi bo truy van, khoa, gia tri Q, K, V chung toi bién d6i thanh h bd truy van phuy, khod phu, gia tri
phu va tinh gia tri head bang viéc sir dung dot- product attention dé két hop cac gia tri v6i nhau. Sau d6
chung t6i két ndi cac head voi ma tran trong s6 cudi W0.Cong thire Multi- head attention nhu sau [7]:

MultiHead(Q,K,V) = Concat;-q ;. (head;)W° (1)
Trong do
head;(Q K, V) = Attention(QW,3, KWK, vw") )
i R - i 1 1

O tang feed-forward, chung t6i str dung feed-forward neural network trich xuit dic trung, bang cach nay,
viéc lay cap nhat cac gradient & mdi thoi diém s& doc lap, do do viée hoc cac phu thude tiém an ¢ xa dé
dang hon. Feed-forward neural network 13 mot mang no ron tuyén tinh sir dung ham kich hoat ReLU duoc
dinh nghia nhu sau [7]:

FFN(X) = W,ReLU(X, W;) (3)
Trong d6 W,, W; — 1a cac ma tran trong s6.
Trong mé hinh encoder va decoder chi st dung multi-head attention va feed-forward neural network ma
khong sir dung thém cac 16p convolutional hay recurrent cell, do dé dé luu trit cac thong tin ndi tiép, chung
toi su dung thém mét phuong phap ma hoa Ia positional encoding, phuong phap nay dugc dinh nghia nhu
sau [7]:

PE(pos, 2i) = sin(pos/100002!/dmoder) (4)

PE(pos, 2i + 1) = cos(pos/10000%/dmoder), (5)
Trong d6 pos 14 vi tri ctia frame anh trong chudi anh cuia video hodc vi tri ctia tir trong cau, i - kich thudc
cua vector embedding.
Nhu vay, véi kién tric mé hinh transformer c6 thé hd trg viéc tinh toan song song giita cac tir hodc cac
frame anh thay vi phai xir Iy tudn tu nhu kién trac mang LSTM trong mé hinh sequence to sequence truyén
thdng, diéu nay gitip cho hiéu qua tinh toan mo hinh 1én rat nhiéu.

60



Tac gid: Bang Thi Phuc va Cong su

|Quy |ené [wn [....[<ene>

)
Softmax
~—

_t

Linear

Feed
Forward

Lafer :
Multi-head

Attention
\ Layer )

)
Layer Norm

N S
<D

Positional Encoding Positional Encoding

13p02d(]
x
3

|Quy Iché Itm I I I nao I [<start> quy lché | | dinh

Hinh 1. Kién tric mé hinh Transformer

2.1.2 M6 hinh BERT
BERT la viét tit cua cum tir Bidirectional Encoder Representation from Transformer 1a mé hinh biéu dién
tlr theo 2 chiéu ung dung k¥ thuat Transformer. BERT st dung Transformer la mdt mé hinh attention hoc
mdi twong quan giira cac tir (hodc 1 phan cia tir) trong mot van ban. Transformer gém c6 2 phan chinh:
Encoder va Decoder, trong khi 6 BERT chi str dung Encoder. M6 hinh BERT la mé hinh ma héa sur dung
nhiéu 16p Transformer hai chiéu [8].
Hién nay c6 nhiéu phién ban khac nhau ctia mé hinh BERT, cac phién ban thay doi dua trén viéc thay ddi
kién trac cta Transformer ¢ cac tham sb: L - sb lugng 16p, khéi trong transformer, H - kich thudc cia cac
16p 4n 1a (hay con goi 1a kich thudc cia embedding vector) A - sé luong head trong multi-head layer. Tén
goi cuia hai kién tric BERT bao gom:

- BERTgase(L = 12,H = 768,A = 12) - Tong tham s6 1a 110 triéu.

- BERT see(L = 24,H = 1024,A = 16) - TOong tham s6 1a 340 triéu.
BERT c¢6 kha nang huén luyén dit liéu theo ca hai chiéu, qua d6 md hinh c¢6 thé hoc dugc ngit canh (context)
ctia tir tot hon bang cach sir dung nhiing tir xung quanh né (phai & trai). Khi hudn luyén cac mo hinh truyen
thdng, mot nhuoc diém hay gip phai d6 1a gioi han khi hoc ngir canh cua tir. Dé khic phuc nhuoc diém
ndy, M6 hinh BERT duoc tién huén luyén boi hai tac vu d6 1a M6 hinh ngén ngit v6i mat na (Masked
Language Model) va Dy doan cau ké tiép (Next Sentence Prediction.)
Masked Language Model 14 mé hinh ma bdi canh cua tir dwoc hoc tir ¢4 hai phia bén trai va bén phai ciing
mot lac tir nhitng bo dit li€u van ban khong giam sat. Dir liéu dau vao s& duoc che ddu (thay bﬁng mot token
[MASK]) mét cach ngiu nhién véi ty 1& thap. Huin luyén mé hinh dy bao duoc tir di dugc che dau dua
trén bdi canh xung quanh 1a nhimg tir khéng dugc che diu nham tim ra cach biéu dién cia tir.
Next Sentence Prediction 1a mo hinh phan loai vi 2 nhidn duoc huan luyén song song vai md hinh ngén
nglr mat na. Pau vao sir dung mdt cdp cau va dau ra du doan cau tha 2 13 cau tiép theo cua cau thir 1 hay
khong.
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M0 hinh Bert s& dugc mo ta chi tiét trong qua trinh x@y dung hé thdng tra 10 cau hoi.

Trong bai bao nay ngoai mo hinh BERT, chung t6i dé xuét thém cac m6 hinh cai tién cia BERT nhu:

M@ hinh RoBERTa cai tién hon bing viéc loai bo Du doan cau ké tiép (Next Sentence Prediction) trong qua
trinh huén luyén va dua ra mat na thay do6i theo thoi gian huan luyén (dynamic masklng) thoi gian | huin
luyén lau hon véi cac kich thudc 16 (batch size) 16n hon. M6 hinh RoBERTa dugc dé xuat dé cai tién do
chinh xac cua mé6 hinh BERT [9].

M® hinh PhoBERT la m6 hinh cai tién, dugc huin luyén trén 20Gb dir liéu tiéng Viét nham giai quyét cac
bai toan cho tiéng Viét. PhoBERT ciing ¢ cach tiép can tuong ty ROBERTa 1a loai bo bude Next Sentence
Prediction va chi sir dung Masked Language Model dé huan luyén. M6 hinh PhoBERT duoc dé xuat dé
danh gia hiéu qua xtr Iy tiéng Viét cua bai toan [10].

M@ hinh DistilBERT: sir dung k¥ thuat chat loc (distillation) bang cach str dung thuat toan xap xi trong
thng ké Bayes 1a Kulback Leiber dé xap xi cac kién triic mo hinh mang no-ron 16n bang cic cic mang c6
kién trac nho hon. DistilBERTc6 kién triic giam di so véi BERT 40%. M@ hinh DistilBERT duoc dé xuat
dé tang tdc d6 tinh toAn ma van gilt dugc do chinh xac va hi€u qua cia mo hinh [11].

2.2 KIEN TRUC HE THONG TRA LOI CAU HOI
Kién tric hé thong dugc mé ta & hinh 3. M6 hinh bao gdm cac budc: Phan tich cau hoi, truy xudt vin ban
lién quan tur tap dit li€u va trich xuat cau tra 161 tr doan van ban lién quan do.
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Hinh 3: Kién tric hé thong mé hinh tra 161 cau hoi tir file, van ban.
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2.2.1 Phan tich cau hoi

Céc budc truy van cau hoi, chung t6i st dung cac bude sau dé phan tich cau hoi:

- Pau tién cau hoi dugc phan tich ¢t phap va gin thé bang cac tags part-of-speech.

- Loai bo nhiing tir pho bién trong cdu ma khong c6 y nghia lién quan dén ndi dung dung stopwords.

Xoa cac tir dya trén trong tags part-of-speech, nhimng tir khong phai danh tir riéng (PROPN), s6 (NUM),
dong tir (VERB), danh tir (NOUN) va tinh tir (ADJ) bi loai bo. Chiing t6i str dung thu vién pyvi dé phan
tich cau hoi. O hinh 4, d6i voi cau hoi “Cho em hoi quy ché tin chi 1a gi?” chung t6i str dung thu vién pyvi
dé gan nhén cho cac tir twong g va sau khi loai bo cac tir stopword, nhiing tir khong phai 14 danh tir riéng,

I3
A%

s6, danh tir, tinh tir, chiing ta thu dugc 2 tir khod “quy ché” va “tin chi”.

Cho em hoi quy ché tin chi la gi ?

- /
'

POS_TAGGING

Cho em hoi quy_ché tin_chi la gi ?
E N v N N Vv P F

o /
7

Loai bo nhirng tir stopword — Loai bo nhirng tir khéng phai danh tir
riégng (PROPN), s (NUM), ddéng tir (VERB), danh tir (NOUN) va
tinh tir (ADJ)

‘ quy ché tin chi |

Hinh 4: Trich xudt tir kho trong cau hoi

2.2.2 Truy xuit doan vin ban lién quan

Cau hoi sau khi da dugc xir Iy truy van s& dugc dua vao trich xuat cau tra 10i va doan van twong tng, tim
kiém cac doan van ban lién quan dén cau hoi. Khi dua vao mot file vin ban, vin ban trong file dugc chia
nhé thanh cac doan van ban, va cac doan van c6 kha nang chuia cau tra 101 s€ dugc trich xuét. Dé chon
nhitng doan van ban lién quan vdi cau hoi, ching toi sir dung thudt BM25 dé tao véc to ctia cau hoi va doan
van. Dbi véi cac keywords can tim kiém, ching ta tinh mirc d6 quan trong ca tir khoa bang gia tri TF-IDF
[12]:

. _ docCount—docFreq+0.5
tdf(t) = log(l + docFreq+0.5 ) ©)
Trong do: ) ) )
docCount I s6 lvgng document.; docFreq la so lugng document chira term; Log la logarit co so tu nhién
(co so e).
Mtrc d¢ lién quan cua tir doi véi van ban dugc tinh bang cong thire BM25 [12]:
(BM25)Wt,D = IDF+(freq-(k; +1)
fieldLength
(freq*kl*(1_b+b*(augFieldLegngth)>>
_ docCount—docFreq+0.5 (k+1)*freq
- lOg (1 + docFreq+0.5 ) * k*(1.0 —b+b*L)+freq (7)
Trong do:

k - hang sb (thuong 1a 1 va 2); freq: frequency cua term trong document; b = 0.75 (mic dinh) (b cang
vé 0 thi d6 anh huéng cua document length cang nho, va nguoc lai, b cang 16n thi d6 anh huéng cua
document Length cang 16n); L = (fieldLength / avgFieldLength): ti 1¢ d0 dai cia document so véi do dai
trung binh cua tit ca cac doan khéc.

Trong bang 1, chung tdi trich xuit mirc d6 lién quan cua tir khoa “Quy ché” va “tin chi” trong tap dit
liéu huan luyén bang BM25.
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Bang 1: Mirc d¢ lién quan cua tir “quy ché” va “tin chi” trong tap dit liéu huan luyén.

Poan van ban Score

Quy ché dao tao theo hé thng tin chi 1a tap hop nhitng quy dinh vé phuong thirc dao
tao thyc hién theo hinh thie tich Ity tin chi; trong d6 sinh vién chu dong lya chon hoc tung
hoc phan (tuan theo mot s6 rang budc dugc quy dinh trugc) nham tich liy tung phan kién
thirc va tién téi hoan thanh toan bo chwong trinh dao tao dé duoc cip van bang tét nghiép.

Trén co so chuong trinh ddo tao, quy ché dao tao theo hé thong tin chi tao diéu kién toi
da cho sinh vién phat huy tich cyc, chii dong, sang tao trong viéc sap Xep lich hoc, dang ky
khéi lugng kién thic sé& tich lity trong tng hoc ky, tich lily cac hoc phan. ké ca sap Xep thoi
gian hoc ¢ trudng. thoi gian tét nghiép, ra truong. quy ché nay ciing tao diéu kién dé sinh
vién tich cuc, chi dong thich wng véi quy trinh dio tao dé dat duoc nhitng két qua tét nhat
trong hoc tap, ren luyén.

Khéi Iugng kién thirc tot nghiép ddi voi bac dao tao dai hoc dugc phan bd nhu sau: khoi
cong nghé, k¥ thuat (cap bang ky su): 13 tin chi, trong d6 thuc tap doanh nghiép 5 tin chi va
khoa luan tét nghiép 8 tin chi. dbi véi cac khdi nganh khac (cap bang cir nhan): 10 tin chi,
trong d6 thyc tap doanh nghiép 5 tin chi va khoa luan tét nghiép 5 tin chi.

Sau mdi hoc ky, can ctr vao khéi lugng kién thirc tich lily, sinh vién dugc xép hang nam
dao tao nhu sau: sinh vién nam thir nhat néu khéi luong kién thic tich liy duéi 35 tin chi.
sinh vién nam thir hai néu khdi luong kién thire tich Ity tir 35 tin chi dén duéi 70 tin chi. | 3.958
sinh vién nam tht ba néu khéi lwong kién thirc tich lity tir 70 tin chi dén duai 105 tin chi.
sinh vién nam thr tu néu khdi lwong kién thire tich Iy tir 105 tin chi tro 18n.

4.996

4.982

4.482

2.2.3 Trich xuét cau tra 16i

Poan vin ban ¢ d6 lién quan cao nhét & budc truy xuat s& lam dau vao cho viéc trich xuét noi dung tuong
mg cho dau ra. Cau tra 10 trich xuét dugc trich xuét tir doan vin ban tng v6i cdu hoi d6. O day, cau hoi
va doan van ban dugc dua vao mo hinh hoc sau trich xuit ciu tra 101 va mé hinh s& dua ra két qua véi do
chinh x4c g v&i mdi cau tra 10i. Ching t6i sir dung mo hinh BERT dé trich xuét cau tra 10i.

Dau vao ciia md hinh BERT bao gdm 1 cau héi va doan vin ban tuong tng. Céc tir trich xuat dic trung
bang Token Embedding, dong thdi nhing thém segment embeddings dé phan biét cau héi véi doan vin ban
va Position Embedding dé chi dinh vi tri ctia cac tir trong chudi nhu hinh 5.

-«
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+ - + + + -+ + & + + +
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| | | ] o0 0 | | ] | d | | | | | | © 0 0 = Token
[CLS] Cho em gi [SEPkQuy ché dao tao Embedding

- Y,
v
Question Context

Question: Cho em héi quy ché tin chi 1a gi

Context: Quy ché dao tao theo hé théng tin chi 1a tip hgp nhitng quy
dinh vé phuong thirc dao tao thyc hién theo hinh thirc tich luy
tin chi; trong d6 sinh vién chu déng lra chon hoc tirng hoc phin
(tudn theo modt s6 rang budc dugc quy dinh trudc) nhim tich
luy tirng phan kién thirc va tién téi hoan thanh toan bé chuong
trinh dao tao dé dugc cdp vin bing tét nghiép.

Hinh 5: T4 chuc di liéu dau vao ciaa md hinh BERT
Véi dau vao 1a cau hoi va doan van ban, mé hinh BERT trich xuit véc to Start token va End token duoc

tinh bang xac suét ciia mdi token 1a diém bat dau va diém két thuc trong khoang cau tra 16i. Véi muc tidu
la xac dinh diém bat dau va diém ket thic cho cau tra 101 trong doan van, md hinh s& xac dinh hai véc to S
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va T (s& duoc hoc trong qua trinh tinh chinh) Sau do, 1dy tich vo huéng eS*T = %;e5*7J cua cac véce to voi
véc to du ra cua cdu tha hai (bt dau tir SEP) va tra vé scores (diém xac suat). Sau d6, ap dung ham kich
hoat Softmax trén cac scores dé tinh xac suat. Muc tiéu ctia viéc huan luyén 1a tong cta cac log-likelihoods
(kha nang xay s) ctia cc vi tri bat dau va vi tri két thuc dung nhat. Chung ta c6 mot véc vo trong s6 (bo
weights) riéng biét do.

Daoi véi vée to xac xuat cho vi tri bat dau (S)):
S*Ti
e

Pi = 5;eSTi (8)
Trong do:
T 1a tir can tép trung vao.
Doi voi véc to xac xuat cho vi tri ket thuc (E)):
eE*Ti
Pi - zeET] (9)

Trong do:
T la tr can tép trung vao. o i ) )
bé du doan ding khoang cau tra 1oi, ching ta lay tat ca cac dién S*T va E*T va lay khoang c6 Score tot

nhitcua (S* T+ E +T) o , ‘
Chung t6i st dung c&¢c mo hinh pre-train BERT d¢€ huan luyén. Quy trinh huan luyén Gmg véi dau vao

va dau ra twong ing dwoc mé ta ¢ hinh 6.

Eod
WVéc to xdc sult
e == | _haad 1 1 T 1L 1 1T 1 =4 1|

Softmax
Activation l SOFTMAX | 1 SOFTMAX |

(o= LT T T T T 1 L1 T T T T
< T i}

ix768 | s | |

Add &Norm
Feed

Forward

Add &Norm

|+ —
e e
s )
m
x12
—
e [Fee | [ | [= ) [ - | [==] [= ][ = | [#==]
Embedding cLs il il SEr c r
(=) (=)= - ][=] [=]1[=][=]
chmcnt/
prmbedding = J[(=)[= ][ —J[=][=][=][=]
T T

Hinh 6: Qué trinh huin luyén di liéu trén mé hinh BERT

Qua trinh chuan bi dif liéu dau vao dé huan luyén mo hinh BERT dé dat dugc dau ra dugc mé ta cu thé &
hinh 7.
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Input_ids: [1,1,1,1,1,1,1,1,1, 1,1,

Quy ché dio tao theo hé théng tin chi 1a tip -
1,1,1,1,1, 1, ......... , 0.0.0.0.0.0.0]

hep nhing quy dinh vé& phuong thirc dio tao

thyc hign theo hinh thirc tich Kiy tin chi; trong e Input_mask: [101, 24209,2100, 18178,
a6 sinh vién chu déng lya chon hoc tirng hoc :> 1102,7113, » 500, 687, 751]
phin (tuin theo mot s6 rang budc dugc quy e input_type_ids: [0,0,0,0,0,1,1,1,1,
dinh tru¢e) nhim tich iy tirng phin kién thire 1,1, 1,0, coiennnn. »0,0,0,0,0]

va tién t&i hoan thanh toén bd chuong trinh
dao tao dé dugc cip vin bing t6t nghiép

Context

ﬂ Create input

Fine-tuned BERT Model for QA Task
Pre-traing BERT_EN_UNCASED_L-12_H-768_A-12

Véc 1o xac subt . I I : I I I | I I I I I
qua cdc vi tri

Start

cho em hoi quy ché tin chi 1a gi? | E—3

Question

=1 |

End

Output:

e Start logits va End logits tir doan viin ban dé trich
xuét cau tra 1&i

Answer:

« la tdp hop nhitng quy dinh v& phuong thite dao tao
thye hién theo hinh thire tich liiy tin chi; trong d6
sinh vién chii ddng lya chon hoc tirng hoc phin
(tudn theo mot 86 rang budc duge quy dinh trudc)
nhim tich liy tirng phin kién thirc va tién t1&i hoan
thanh toan b chuong trinh dao tao dé duge cip
vin bing tét nghiép

Hinh 7: So d6 huan luyén md hinh.

3 KET QUA THU'C NGHIEM

3.1 B9 dir liéu

Bo dit liéu cac cau hoi duge dinh dang theo dit lidu cuia Stanford Answering Dataset [13], gdm 10.000 ciu
hoi va irng véi 10.000 cau tra 10i. Nguén dit liéu dugc xay dung tir cac file van ban cia truong Pai hoc
Cong nghiép TP HCM bao gdm: quy ché tin chi, quy dinh xét hoc bong, danh gia rén luyén, cong tac sinh
vién va tuyén sinh IUH.

Dit liéu duoc tao bé“mg cach thém cau hoi, ciu tra 101 va danh chi sd bit dau cua cau tra 1oi. Sir dung cong
cu cdQA-annotator dé tao dir liéu cau hoi va cau tra 161 cho bai toan. D liu huén luyén dugc tao nhu hinh
1, trong do, trung binh mbi file duoc tach thanh 10 dén 40 doan vin ban khac nhau tuy vao d6 dai cua van
ban Ung véi méi doan vin ban dugc tao tir 50 dén 100 cau hoi va cau tra 10i khac nhau. Trung binh mdi
file s& co 1500 dén 2500 cAu hoi va cau tra 1oi khac nhau tuy vao do dai caa vin ban. B dir liéu dwoc md
ta ¢ hinh 8.

Tién xir 1y dit liéu: Dbi voi bd dit lidu, loai bo nhitng ky tu (1.7, 2.7, “a)”, “b)”, nhiing ky tu dic biét,
chuén ho4 chit hoa, chit thuong, ... dé cac doan van ban dugc gon gang nhét.

Phin tich cAu héi: Dbi véi cac cau hoi, chung t6i st dung thu vién pyvi dé gan nhan tir loai. Tir cAu hoi
ching t6i lay ra nhiing tir 1a danh tir riéng (PROPN), s6 (NUM), dong tir (VERB), danh tir (NOUN), tinh
tir (ADJ) va loai bo nhitng tir khong thudc cac nhan nay.

Truy xuét doan van ban lién quan: Ung v6i mdi cau héi, ching t6i sir dung thuét toan BM25 dé trich
xuit doan vin ban c6 d6 lién quan cao nhét.

title context question id answers.answer_start answers.text
0 Phin loai 4& dénh gia Sinh vién chuyenﬂl;trr‘gl;gci;ﬁ:l:u Em chao thiy ¢, thiy ¢d :r;:;e‘ez:‘:ol 28471ba0-c026§:°8ft;§99:::6 0] Sinh vién c:‘%eo:;n;oczg :tli:c
1 Phin loai d& dénh gia Sinh vién chuyen;xgl;gci:ﬁ:u Céc thay cb cho em hi t;z::‘lﬁ;'e?lua 01d63dd1-26324{;1§f;-2b:63;; 0] Sinh vién csh;);l;;r;r%:g ;i“Llr:c
2 Phin loai 6& dénh gia Sinh vién chuyenﬂl;:;r;gci:ﬁ:u Da cho em hoi I két ?;u.]: zear; :Ly:;n 3!d88e|&36§;;365§7b320a:5 0] Sinh vién ?:ydzzén;izg atlr:c
3 Phin loai d& dénh gia Sinh vién chuyen;:\gn;gci:ﬁ:u Em chao thiy/cé a, z;r:giglnrm:el 69846285-077%?72-:767256 0] Sinh vién c:y(;t;:;n;izg :Llr:c
4 Phin loai d& danh gia Sinh vién chuyenﬂl;z:l;gcizﬁ:u Em chao thay/cé a, cqr:;erzanl:s;:el 567b7056w:09:53:?3;;é 0] Sinh vién c:l:Jydeo:;n;ocrdg ﬁr:c
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3.2 Két qua thyc nghiém

Cac m6 hinh hoc sau dugc hudn luyén trén bo dir liéu IUH question answering voi sb lugng tap train hon
10000 dir liéu va tap test 1600 dir liéu. M6 hinh dugc x8y dung trén ngdén ngtr Python va dugc thuc hién
trén nén tang Google Colab Pro, GPU Tesla P100-PCIE-16GB, RAM 12.6 GB. Kién tric md hinh dugc
tinh chinh véi théng s6 nhu bang 2.

Bang 2: Thong s6 kién tric mang caa cac mé hinh

M0 hinh Kich thuéc cia | S6 lwong head | S6 lugng khoi
cac Iép an (H) | trong multi-head trong
layer (A) transformer
L)
BERT 256 4 4
RoBERTa 256 8 8
PhoBERT 768 12 12
DistilBERT 256 8 8

Két qua huan luyén trén cac mo hinh khac nhau va danh gia do chinh xac nhu hinh duwoc mé ta ¢ bang 3.
Chung t6i danh gia hiéu qua ctia mé hinh thong qua thoi gian hudn luyén va s6 luong vong lip dé dat duoc
d6 chinh xac. B9 chinh xac cua mo6 hinh dugc danh gia dya trén 2 gia tri 1a F1-score va EM. Gia tri EM
dugc tinh theo quy tic: d6i véi mdi cip cau hoi, ciu tra 10i, néu cac ky tu trong cau du doan cia md hinh
khép chinh x4c véi cac ky tu cia mot trongcac cau tra 101 ding thi EM = 1, néu khong thi EM = 0. Gi4 tri
F1-score dugc dinh nghia boi cong thire [14]:

Precision: ti 1¢ s6 lugng da ung thu ding dugc phan loai ding trong sb lugng anh dugc phan loai 1a

da ung thu do.

TP
TP+FP (10)

Recall: ti 18 s6 lugng da ung thu ding duoc phan loai dung trong sé lwong anh thyuc su dung 1a da ung
thu do.

Precision =

TP
TP+FN

Recall = (11)
Trong do:
TP - True Positives khi nhin du doén va nhan thuc té déu 1a 1; FP - False Positives khi nhin du doén 1a
1 va nhan thue té 14 0; FN - False Negatives khi nhan dy doan 1a 0 va nhan thyc té1a 1; TN - True Negatives
khi nhan dyu doan va nhén thuc té déu 1 0.
F1-score: 1a diém trung binh hai hoa cua precision va recall duoc tinh bang cong thuc:

recision*recall
F1 =2 (B2 12)
precision+recall

Két qua cho thiy mo hinh RoOBERTa dat két qua t6t nhit ca vé téc do thuc hién ciing nhu d6 chinh xéc.

Bang 3: Hiéu qua va do chinh xac ctia md hinh

M® hinh Thoi gian S6 lwong Batch size F1-Score EM
thyc hién trén Epoch (%) (%)
1 Epoch
BERT 327s 10 4 73.93 71.95
RoBERTa 568s 20 16 75.59 74.2
PhoBERT 939s 20 16 45.13 37.1
DistilBERT 1204s 20 8 72.95 71.5

Chung t6i lwa chon md hinh RoBERTa dé trién khai 1én web, va mot sd két qua thu duogc:

Vi cau hoi ddu vao nhu hinh “Cho em héi dao tao trinh dé dai hoc chinh quy thyc hién bao nhiéu
nam?”. Poan van ban dugc trich xuét tir file co gia tri BM25 cao nhat va tir d6 trich xudt ciu tra 11 dugc
hién thi trén web nhu hinh 3.
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“Truong Pai hoc CONg nghiép Thanh pho Ho Chi Minh dao tao da bdc, da hé, da nganh véi dau vao cia
cac bdc, cac h¢, cac nganh khac nhau va thoi gian dao tao cua cac bdc, cac hé, cac nganh ciing khdac nhau,
cu thé nhur sau: Pao tao trinh dg dai hoc chinh quy: thuec hién 3,5 dén 4,5 nam. Dao tao trinh dj dai hoc
lién thong tar trung cap: thuc hién 2,5 dén 3,5 nam. Pado tao trinh @6 dai hoc lién théng tir cao dang: thyc
hién 1,5 — 2 nam. Pdo tao trinh dé dai hoc vira 1am vira hoc: thuc hién 4 dén 5 nam. Pdo tao vin bang 2
trinh dg dai hoc: thuc hién 2,5 dén 3 nam. Pao tao trinh dé cao dang: thuc hién 2,5 nam”. Cau tra 15i dugc
hién thi trén web nhu hinh 9. Két qua cho thdy mé hinh trich xuat ding doan vin ban va trich xuit ding
cau tra loi trong van ban do.

Question:

Search

Question : Cho em hdi d&o tao trinh d6 dai hoc chinh quy thurc hién bao nhiéu nam?

Answer : Dao tao frinh d6 dai hoc chinh quy: thuc hién 3,5 dén 4,5 nam
Hinh 9: Hé théng trich xuét cau tra 1oi twong ng trén web

Vi cau héi: “Sinh vién di thi hd bi xt Iy nhu thé nao?”. Poan van ban ¢6 ¢6 d lién quan cao nhét la:
“Trong khi kiém tra thuwong xuyén, chudn b tiéu lugn, bai tdp lén, thi giiza hoc phan, thi két thic hoc phan,
chudn bi do &n, khoa ludn tat nghiép, néu vi pham quy ché, sinh vién sé bj xi 1y ky ludt véi tieng hoc phan
dd vi pham. Sinh vién di thi hé hogc nhé nguoi Khac thi hg, déu bi ky lugt bang hinh thic bugc thoi hec.
Trar truong hop diwoc quy dinh tai khodn 2 diéu nay, mire dé sai pham va khung xi ly ky ludt déi véi sinh
vién vi pham dwoc thuc hién theo quy dinh cia quy ché tuyén sinh dai hoc, cao dang hé chinh quy”. Két
qua cho thay md hinh trich xuat ding doan van ban va trich Xuit diing cau tra 10i trong vian ban do.

Véi cau hoi: “Em di di hoc ngay dau, nhung khong mudn hoc nita thi co rit lai dwgc hoc _phi khong?”.
Doan vin ban c¢6 c¢6 do lién quan cao nhit 1a: “Sink vién chi dwoc rit bot hay huy hoc phan da ding ky
trong thoi gian Phong Pdo tao chuwa khéa I6p hoc phan. Sau khi di hét thoi han cho phép rit hay huy bot
cdc hoc phan, sinh vién da dwoc chdp nhdn dang ky cac hoc phan phdi déng hoc phi cho nhitng hoc phan
da dwoc chdp nhdn. Néu khong déng hoc phi diing thoi han quy dinh, phan mém sé tw dong huy déing ky tat
cd cdac hoc phan ma sinh vién chwa déng phi. Nhitng hoc phan sinh vién da dang ky va déng hoc phi ma
khéng hoc thi dwoc xem nhw tw ¥ b6 hoc va phdi nhdn diém F hoc phan dé. Khi hoc phan di dwoc trién
khai giding day, Nha trwong khéong chép thugn cho sinh vién rit bét hay huy cdc hoc phin”. Két qua
cho thdy mé hinh trich xuit duoc doan vin ban lién quan, tuy nhién cu tra 16i chwa thue su theo sat véi ¥
cua cau hoi.

Nhin xét: d6i voi nhimg cau hoi khong qua dai mé hinh ¢6 thé tim duogc cac tir quan trong, ddi voi nhimng
cau hoi qué phtrc tap mé hinh trich xudt bi du thira hodc bo qua nhing tir quan trong dan dén cau tra 10
khong chinh xéc. Trong hudng phat trién sip t6i, chiing toi s& phén tich thém ¢ budc phén tich cau hoi nhu
phan loai cau hoi, phan tich dic trung ngit canh, phan tich pos tag dé ting do chinh xéac trong viéc danh
trong sb cua tir trong cau.

4 KET LUAN

Trong bai bao, ching t6i xay dung mé hinh ty dong tra 16 cau héi duogc trich xuét tir van ban. M6 hinh
duoc huén luyén trén tap dir liéu dugc thu thap tir cac quy dinh, quy ché, thong bao cua truong Pai hoc
Cong nghiép TPHCM. Chung t6i xay dung 10000 bd cau hoi va cau tra 101 trong doan van ban lién quan
cho tép huén luyén va 1600 cho tap dir liu test. HE théng tra 101 cau hoi dya trén qua trinh phan tich cau
hoi dé tim ra cac tir khoa ¢6 trong s6 cao, dua vao cac tir khod nay dé tim doan véan ban trong tap dir li€u
cac quy dinh, quy ché c6 lién quan dén cau hoi bang thuat toan BM25. Ung véi doan vin ban c6 do lién
quan cao nhat dugc trich xuat cau tra 1i bang cic mo hinh BERT, ROBERTa, PhoBERT va DistilBERT.
Két qua so sanh cho thiy md hinh RoBERTa c6 do chinh xac trong viéc du doan vi tri ciu tra 16i 1a cao
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nhit, dat 75.59%. Két qua danh gia cho thiy, d6i v6i nhitng ciu hoi rd rang, hé thong cho dwoc ciu tra 1oi
chinh xac. Tuy nhién ddi véi nhitng cau tra 1oi phtrc tap, bao gdm nhiéu y dé hoi thi mé hinh chua thé trich
xuat dugc. Vi hudng phat trién sap toi 1a ching toi s& bo sung thém dir liéu v6i nhidu loai cau hoi da dang,
ddng thoi cai tién cac thuat toan lién quan ¢ mé hinh dat d6 chinh xé4c cao hon.
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APPLYING DEEP LEARNING FOR AUTOMATIC REGULATION QUESTION
ANSWERING SYSTEM AT INDUSTRIAL UNIVERSITY OF HO CHI MINH
CITY

PANG THI PHUC*, NGUYEN THANH LONG, BANG VAN NGHIEM, TRAN THI MINH KHOA
Faculty of Information Technology, Industrial University of Ho Chi Minh City
“Corresponding author: phucdt@iuh.edu.vn

Abstract. Currently, for a large-scale university like the Industrial University of Ho Chi Minh City, the
number of regulations, announcements is very large and frequently updated, making it difficult to
understand and grasp the content. In this paper, we build a system to automatically answer questions based
on the content of text files using deep learning techniques. The system extracts information from the
question, enters the keywords and returns the relevant text using the BM25 algorithm. Given the text with
the highest relevance, the deep learning model is trained to extract the corresponding answer. The model is
trained on a training data set of 10000 and a test dataset of 1600 pairs of questions and corresponding
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answers from texts taken from announcements, regulations of the university. We refine deep learning
models for training and evaluation, based on efficiency and accuracy to select the most optimal model. The
resulting accuracy obtained according to the F1-score of the BERT model is 73.93%, RoBERTa is 75.59%
PhoBERT is 45.13% and DistilBERT is 72.95%. The RoBERTa model was selected with the highest
training speed and accuracy and deployed to the system to evaluate the results.

Keywords. Question answering system, natural language processing, deep learning, BM25, BERT
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