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MO DAU

1. Ly do chon dé tai

Trong thoi dai chuyén ddi sb va bung nd dir liéu, dic biét 1a sy gia ting manh m¢ cta
ndi dung do ngudi ding tao ra (User-Generated Content), ¥ kién khach hang tryc tuyén duoc
xem 12 mdt ngudn tai nguyén vo gia. Tai Viét Nam, sy ting truong vii bio ciia cac nén tang
thuong mai dién tor nhu Shopee, Lazada, Tiki cung véi sy phé bién cua mang xa hoi nhu
Facebook, TikTok di tao ra mot luong dit liéu dénh gid, binh luin khong 16 tir ngudi dung.
Nguén dir liéu nay, néu duoc khai thac hiéu qua, s€ mang lai thong tin thiét thuc dé doanh
nghi¢p cai tién san phém, dich vu, tdi wu hoa chién lugc marketing va nang cao trai nghiém
ngudi ding, tir 6 tao 1oi thé canh tranh bén viing.

Tuy nhién, dit liéu ¥ kién khach hang thuong c6 dang phi cdu tric, phirc tap, chia dung
nhiéu yéu t6 cam xuc da dang va doi khi kho nim bat. Pac thu cia tiéng Viét véi tinh da
nghia, ciu tric ngit phap linh hoat va si phong phu trong cach dién dat cam xuc (bao gom ca
tiéng 16ng, sac thai mia mai) cang lam ting do phirc tap cho bai toan phan tich ty dong, khién
viéc phan tich thu cong trd nén khong chi kho khin, ton kém thoi gian ma con dé gip phai sai
sOt chu quan. Chinh vi vay, viéc trng dung cac cong nghé tri tué nhan tao (Al), dac biét 1a hoc
may (Machine Learning), va sdu hon nira 1a hoc tang cuong (Reinforcement Learning), dang
tr& thanh mot xu hudng quan trong va tat yéu trong nghién ctru va phat trién cac giai phap
phan tich dir liéu van ban thong minh.

Hoc ting cudng 13 mot phuong phap hoc tu dong dua trén co ché thi - sai va tuong
tac lién tuc v&i moi trudong dé hoc mot chinh sach hanh dong tb1 wu. Trong d6, mo hinh khong
chi hoc cach phan loai mot cach tinh ma con lién tuc diéu chinh chién lugc ciia minh dé dat
duogc hiéu qua cao nhat thong qua cac tin hiéu phan hoi (phan thuong). Khac véi cac phuong
phap hoc may truyén théng thuong yéu cau mot luong 16n dir lidu da duge gan nhan day di
va chi tiét, hoc ting cudng cho phép hé thdng hoc hiéu qua ngay ca tir dit liéu ban giam sat
hodc dir liéu ty nhién chua qua xur 1y sau. Diéu nay dic biét phu hop véi bdi canh phan tich y
kién khach hang, noi dit liéu dau vao c6 thé vo cung da dang, thiéu cu trac, va viée ga“'ln nhan
chinh x4c ting khia canh, ting sdc thai cam xuc 1a mot cong vi¢c doi hoi nhiéu nguén luec.

Ngoai ra, viéc phan loai y kién khach hang khong chi dung lai & viéc xac dinh cam xtc
tong thé (tich cuc, tiéu cuc hay trung tinh) ma con cin mé rong sang nhan dién va phan tich

cam xuc doi vdi cac khia canh (aspects) cu the lién quan, chang han nhu chat lugng san pham,
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dich vu cham s6c khach hang, gia ca, hay tham chi 1a céc tinh ndng chi tiét. Viéc nhan dién
duogc cac khia canh cy thé nay va cam xtc di kém giup doanh nghiép hiéu rd hon vé nhu cau,
mong mudn, ciing nhu nhiing diém hai 1ong va chua hai 1ong cta khach hang, tir d6 dua ra
cac chién lugc cai tién trang dich. Hoc ting cudng, v6i kha ning tdi wu hoa qua timg budce
hoc tap va ra quyét dinh tuan ty, s& 13 cong cu hitu hiéu dé giai quyét bai toan phuc tap nay,
c6 kha nang vuot qua nhirng gidi han cua cac phuong phap hoc c6 giam sat hoac khong giam
sat truyén thong von co thé gip kho khin trong viéc md hinh héa mdi quan hé dong giita cac
yéu tb trong vin ban.

Vi tat ca cac 1y do trén, dé tai "Ung dung hoc ting cudng trong phéan tich cam xuc
theo cha de" khong chi mang tinh cép thiét trong bdi canh hién tai ma con tao ra co hoi dé
g dung cac cong nghé Al hién dai vao giai quyét mot bai toan thuc té ¢ ¥ nghia, dong thoi
khang dinh va kham pha sau hon vai tro ctia hoc ting cudng trong viéc giai quyét cac bai toan
phuc tap trong linh vuc xtr 1y dir liéu ngdn ngit tu nhién, dic biét voi tiéng Viét.

2. Muc dich nghién ciru

Muc dich ciia nghién ctru nay 1a phat trién va ung dung phuong phéap hoc ting cudng
(Reinforcement Learning - RL) dé xay dung mot hé thong phan tich y kién khach hang. Hé
thdng nay c6 kha nang ty dong phan loai cam xuc trong y kién khach hang (tich cuc, tiéu cuc,
trung tinh) va nhan dién cac khia canh cu thé nhu chat luong san phém, dich vu, gia ca hay
tinh nang.

3. P6i twong va pham vi nghién ctru

Poi twong nghién ciru

Pé tai tap trung vao dir lidu y kién khach hang dudi dang van ban phi cau tric, chira
thong tin vé cam xuc va cac khia canh lién quan dén san phém hodc dich vu. Ngoai ra, ddi
tugng con bao gdm cac thudt toan hoc ting cudng, nhu Q-Learning, Deep Q-Network (DQN),
va Actor-Critic, dugc ap dung dé xay dung hé théng phan tich cam xuc va nhan dién khia
canh.

Pham vi nghién ciru

Pham vi nghién ciru tip trung vao viéc phét trién va thir nghiém mé hinh hoc ting
cuong trén dir lidu tiéng Viét va tiéng Anh tir cac nén tang tryc tuyén nhu san thuong mai

dién tr hodc mang xa hoi. Dé tai tap trung vao phan tich cam xuc (tich cuye, ti€u cuc, trung
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tinh) va cac khia canh cu thé (san pham, dich vu, gia ca), véi ing dung chinh trong thuong
mai dién tr va cham soc khach hang.

4. Phwong phap nghién ctru

Nghién ciru Iy thuyét

- Tim hiéu nén ting vé hoc tang cuong (Reinforcement Learning): Nghién ciru cac
thuat toan hoc ting cudng, bao gom Q-Learning, Deep Q-Network (DQN), va cac phuong
phap nang cao nhu Actor-Critic. Phén tich cc vu diém va han ché cua cac thuat toan nay khi
ap dung vao bai todn phan tich dir liéu ngdn ngit tw nhién.

- Phan tich y kién khach hang: Nghién ctru cac phuong phap truyén thong trong xir 1y
ngon ngit ty nhién (NLP) nhu Word2Vec, GloVe, hoic BERT dé trich xuat dic trung vin
ban. Tim hiéu cac k¥ thuat phan loai cam xdc va nhan dién khia canh dya trén hoc cé giam
sat, khdng giam sat va ban giam sat.

Thu thap va xwr ly dir lieu

- Thu thap dit liéu: Lwa chon va thu thap tap dit liéu phan hoi khach hang tir cdc ngudn
khac nhau nhu san thwong mai dién tir va cac khdo sat truc tuyén.

- Tién xir 1y dir liéu: Thuc hién cac budc tién xt Iy dé chuan hoéa dir liéu, bao gdm loai
b6 tir du thira, xtr Iy ddu cau, tir 10ng va biéu tuong cam xac

Xay dung m6 hinh nghién ctru

- Thiét k& mé hinh hoc ting cudong: Xdy dung hé thong hoc ting cudng voi moi truong
mo phong, trong d6 mdi hanh dong twong tmg véi viéc phan loai cam xtic hodc nhan dién mot
khia canh cu thé. Sir dung phan thuéng (reward) dé danh gia hiéu qua cta timg hanh dong.

- Tich hop v&i xtr 1y ngdn ngit tu nhién: Két hop cac md hinh NLP nhu BERT hoic
cac biéu dién tir (word embeddings) véi hoc ting cuong dé trich xut va xir Iy dic trung tir
dtr liéu van ban.

Thyc nghiém va danh gia

- Thiét 1ap moi trudng thyc nghiém: Chia tap dit liéu thanh cac tap huin luyén, kiém
tra va danh gia.

- So sanh v&i cac phuong phap truyén thong: Panh gid hiéu qua cia mo hinh hoc ting
cuong so voi cac phuong phap hoc may truyén thong.

- Phan tich két qua: St dung cic cong cu tryc quan héa dé phan tich két qua thuc

nghi¢m, xac dinh cac y€u t6 anh huong dén hi¢u suat cia moé hinh va dé xuat huong cai tién.
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CHUONG 1: TONG QUAN VE BAI TOAN

1.1. Giéi thiéu vé bai toan
Phén tich cam xuc theo chi dé (Aspect-Based Sentiment Analysis — ABSA) 1a mot
linh vuc quan trong trong xur Iy ngén ngir tw nhién (NLP), tap trung vao vi¢c xac dinh va danh
gia cam xUc cua nguodi dung ddi véi cac khia canh cu thé cia san phém hodc dich vu dugc dé
cip trong van ban, chang han nhu “gia ca”, “chét luong dich vy” hay “hd tro khach hang”.
Khac véi cac phuong phap phan tich cam xtc truyén thdng chi danh gia cam xuc tong thé cia
mot cau hoac doan van, ABSA cung cép c4i nhin chi tiét hon béng cach lién két cam xuc (tich
cuc, tidu cuc, trung tinh) voi timg khia canh cu thé. Cach tiép can nay mang lai gia tri 16n
trong cac tng dung nhu phan tich danh gia khach hang, hé thong tu van thong minh va t6i wu
hoéa trai nghiém nguoi dung.
Hién nay, cac phuong phép giai quyét bai todn ABSA bao gom:
- Phuong phép dya trén luat (rule-based): Str dung tir dién cam xtc va quy tic ngdn ngir

dé nhan dién khia canh va cam xuc, nhung thudng thiéu linh hoat voi dir liéu phtc tap.

- Hoc may truyén théng: Ap dung céc thuit toan nhu Naive Bayes hoic SVM, hiéu qua

trong mot s6 trudng hop nhung han ché trong viéc nam bat ngit canh siu.

- Hoc sdu (deep learning): Str dung cac mé hinh tién tién nhu LSTM, BERT hoic co ché

Attention dé khai thac ngir nghia va ngit canh vin ban mot cach hiéu qua hon.

Trong dé 4n ndy, chung toi dé xuat mot hudng tiép can mai bang cach tich hop hoc
tang cuong (Reinforcement Learning — RL) vao ABSA. Hoc tang cuong cho phép mo hinh
tu dong toi wu hda qua trinh nhan dién khia canh va phan loai cam xuc thong qua twong tac
vo1 moi trudong dir 1i€u, dua trén phﬁn thudng tir d§ chinh xac hodc phan hoi nguoi dung.
Phuong phap nay hira hen cai thi¢én d chinh xé4c va kha nang thich nghi so véi cac ky thuat

truyén thong, dic biét trong cac ngit canh vin ban da dang va phuc tap.

1.2. Phwong phap gii quyét bai toan

Phuong phép dua trén quy tic (rule-based) 1a mot trong nhitng huéng tiép can truyén
thong trong phén tich cam xtc theo khia canh. Phuong phép nay cha yéu dua vao tap hop cac
quy tic ngit phap va tir dién cam xtc — noi luu trit cac tir hodc cum tir duge gan nhin muc do

cam xuc tich cuc hay tiéu cuc, kém theo cuong do thé hién. Vi du, tir “tuy€t voi” thuong thé



5

hién cam x1c tich cuc manh, trong khi “kha tot” chi mang cam xuc tich cuc nhe. Cac quy tic
ngdn ngit trong phuong phap nay gitp xac dinh mdi lién hé giira cac danh tir (thudng 1a khia
canh) va céc tinh tir hoac trang tur (thuong la biéu hién cam xuc), tr d6 phan tich dugc thai do
ctia ngudi viét dbi véi tirng khia canh duoc dé cap. Phuong phap nay dic biét phu hop trong
nhing bai toan don gian hodc khi dir liéu huan luyén bi han ché, vi khong can dén qua trinh
hoc phirc tap nhu trong cac mé hinh hoc may. Tuy nhién, nhuoc diém 16n cta né 1a thiéu tinh
linh hoat khi xtr 1y cac ngit canh da dang hoac cAu triic cau phtrc tap, noi ma sdc thai cam xtc
6 thé thay doi tuy vao cach dién dat. Ngoai ra, viéc mo rong hodc cip nhat h¢ théng khi dir
lidu thay d6i thuong doi hoi phai stra doi hodc xay dung lai tap quy tic, gy ton kém thoi gian
va cong suc trong qua trinh bao tri. Vi vay, rule-based thuong chi dugc ap dung hi€u qua
trong céc hé thong nho, dit lidu 6n dinh va ngon ngit khong qua phtc tap.

Céc phuong phap dya trén hoc mdy truyén thong (Machine Learning-based methods)
ap dung cac thuat toan nhu Naive Bayes, SVM (Support Vector Machine), hodc Logistic
Regression dé thuc hién phan loai cam xtc. Quy trinh xtr 1y thudng bao gém ba giai doan
chinh: tién xir Iy vin ban, trich xuat dic trung va huan luyén mo hinh. O budc dau tién, dir
liéu vin ban s& dugc 1am sach — loai bo cac ky tu du thira, chuan héa tir ngit, chuyén doi chir
viét, va xtr Iy ngon ngit dé chuan bi cho qué trinh phén tich. Tiép d6, dic trung ctia vin ban
duoc trich xuét, thudng thong qua cac k¥ thuat nhu n-gram, TF-IDF hoic tich hop dic trung
cam xuc tir cac tir dién chuyén dung. Nhitng dic trung ndy déng vai trd quan trong trong viéc
gitip m6 hinh hoc may phat hién cac mau xuat hién trong dit liéu vian ban dé tir d6 dua ra du
doan cam xac tuong Gng. Sau khi trich xuat dic trung, mo hinh s& duoc huin luyén trén tap
dir liéu da gan nhan dé hoc cach phan biét cam xuc theo ting khia canh cu thé. So véi phuong
phap dua trén quy tac, hoc may truyén thong thuong cé kha niang tong quat tot hon va xir Iy
duoc nhiéu tinh hudng phtc tap hon. Tuy vay, hiéu qua ctia phuwong phap nay phu thudc chit
ché vao chat luong dir liéu dau vao va qua trinh trich xuat dic trung. Néu dic trung khong di
biéu dat hodc dir liéu gan nhan kém chinh x4c, hi¢u suét phan loai c6 thé bi anh huong dang
ké.

Phuong phap hoc sau (Deep Learning-based methods) ting dung cac mé hinh mang
no-ron sau nhu LSTM (Long Short-Term Memory), BiLSTM (Bidirectional LSTM) va
Transformer dé ty dong hoc va trich xuét cac dic trung ngit nghia phtic tap tir vin ban. Uu

di€m ndi bat ctia cac mo hinh nay 1a kha nang nam bat nglt canh va moi lién két gitra céac tir
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trong cau, tir do cai thién do chinh xac trong viéc phan tich cam xuc gén vo1 tung khia canh.
Trong d6, LSTM va BiLSTM t6 ra hiéu qua v&i cac dang dit liéu tudn tu, bai chiing c6 thé
ghi nhé va duy tri thong tin quan trong trong chudi thoi gian. BILSTM dic biét ndi bat nho
kha ning xir Iy thong tin theo ca hai chiéu, gitip mé hinh hiéu & hon céc ciu tric cau phuc
tap. Mat khac, Transformer — vo1 co ché hoat dong khong tudn ty va cau tric ty chd v
(attention) — cho phép mé hinh hoc dugc mdi quan hé giira cac tir du cach nhau xa trong cau,
mang lai kha ning hiéu ngit nghia vuot troi. Dic biét, viéc tich hop cdc mo hinh ngon ngir
tién tién nhu BERT, RoBERTa hoic multilingual BERT d3 mé rong kha ning 4p dung cia
hoc sau, gitip md hinh thich Gtmg v&i nhiéu loai ngit canh va dit liéu khac nhau. Nhitng mo
hinh nay tan dung k§ thuat attention va multi-head attention dé tip trung vao nhing tir hodc
cum tr quan trong, tir d6 nang cao hi¢u qua phan tich cdm xtc theo khia canh. Tuy nhién, chi
phi tinh todn cao va yéu cau vé mot luong dit 1iéu 16n dé huan luyén van 13 nhiing rao can khi
trién khai hoc sau trong moi trudng cé tai nguyén han ché.

Phuong phap hoc ting cudng (Reinforcement Learning - RL) tiép can bai toan phan
tich cam xuc theo chu dé bang cach md hinh héa qua trinh du doan nhu mét chudi hanh dong
trong mdi truong tuong tac. Thay vi hoc tir dit lidu gan nhén theo cach truyén théng, RL cho
phép mé hinh hoc thong qua phan héi (feedback) tir méi trudng, théng qua co ché phan thuong
(reward). Trong ngir canh phan tich cam xtc, tac nhan (agent) c6 thé dugc huan luyén dé lua
chon hanh dong phu hop nhu xac dinh khia canh hodc cdm xtc trong mot cau, nham tdi da
hoa téng phan thuong nhan duoc theo thoi gian. Qua trinh huan luyén thudng dya trén cac k¥
thuat nhu Q-learning hodac Deep Q-Network (DQN), noi mo hinh hoc cach dua ra cac hanh
dong t6i vu dua trén trang thai hién tai — vi du nhu biéu dién cua cau, dic trung ngit nghia,
hoic vi tri cia tir trong van ban. Viéc két hop hoc ting cuong véi cac mo hinh ngdn ngit nhu
BERT giup ting kha ning hiéu ngit canh, dong thdi cho phép mé hinh thich tng tot hon véi
cac tinh hudng chua timg gip trong dit liéu huan luyén. So v6i cac phuong phap hoc sau
truyén théng von hoc tir dit liéu tinh, RL ¢6 vu diém trong viéc hoc lién tuc va cai thi¢n hi¢u
suat thong qua trai nghiém. Ngoai ra, kha nang phan hdi theo chudi hanh dong ciing gitip mo
hinh RL xtr ly tdt hon céc cau vin dai hodc chtra nhiéu khia canh cam xuc dan xen. Tuy nhién,
hoc ting cuong ciing gap khong it thach thirc, nhu yéu cau thiét ké phan thudng phu hop, thoi
gian huan luyén dai, va kho khian trong viéc dam bao on dinh khi ap dung vao dit liéu ngon

ngl ty nhién. Dau vay, voi tiém nang thich img cao va kha nang hoc chinh sach t6i uu trong
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moi truong phire tap, hoc ting cudng dang tré thanh hudng tiép can méi day trién vong trong

bai toan phan tich cam xuc theo chu dé.

1.3. Thach thirc han ché giip pha

e Dic thu ngdn ngit tiéng Viét

e Dic diém phan tich y kién theo khia canh
e Thach thuc k¥ thuat

e Xu ly cac trudong hop phuc tap

1.4. Muc tiéu
Muc tiéu chinh cta dé an 1a xdy dung mot mo hinh c6 kha ning phén tich cam xuc theo chu
dé cho dir li¢u van ban tieng Viét, giup nhan dién va phan loai chinh xac cac cam xuc cua

ngudi dung doi véi cac chu dé khac nhau ctia san pham, dich vu hoac su kién
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CHUONG 2: CO SO KIEN THUC

2.1. Tong quan vé hoc ting cwong (Reinfrcement Learning)

2.1.1 Gioi thiéu

Hoc tang cuong (Reinforcement Learning — RL) 1a mgt nhanh ctia hoc may, tap trung
vao cach mét tac nhan (agent) hoc cach tuong tac véi méi trudng nham dat dugce phan thuong
t61 ru thong qua qua trinh thtr - sai (trial-and-error). Khac véi hoc c6 giam sat (supervised
learning), noi cac cap dau vao - ddu ra dugc cung cp rd rang, hay hoc khong gidam sat
(unsupervised learning) tim kiém c4u triic tiém an trong dit liéu, RL khong yéu cau nhan truc
tiép cho mdi hanh dong. Thay vao d0, tic nhin hoc thong qua phan hdi dudi dang phan thudng
(reward) hodc trimg phat (penalty) tir mdi trudng sau mdi hanh dong, tir 46 dan cai thién chinh
sach hanh dong (policy) dé t6i da hoa tong phan thudng tich lity theo thoi gian. Diém dic
trung ctia RL 13 sy cin bang gitta kham phé (exploration) cac hanh dong méi dé tim ra chién
lugce t6t hon va khai thac (exploitation) nhitng hanh dong da biét 1a mang lai phan thuéng cao.
Khai niém RL c6 ngudn gde sau xa tir tim 1y hoc hanh vi, dac biét 1a 1y thuyét vé diéu kién
hoa qua thir va sai cia dong vat (Sutton & Barto, 2018). Trén thuc té, qua trinh huan luyén
mot tic nhan RL giéng nhu cach mot sinh vat hoc tir twong tic voi moi trudong xung quanh:
thir mot hanh dong, quan sat két qua, ghi nhd phan hoi va diéu chinh hanh vi trong tuong lai.
Do d6, RL dic biét pht hop voi cac bai toan can ra quyét dinh lién tuc trong mot chudi cac
trang thai phirc tap, noi mdi quyét dinh khong chi danh huong dén phan thudng tirc thoi ma
con tac dong dén cac trang thai va phan thuong trong tuong lai. Cac vi du dién hinh bao gdm
robot hoc cach di chuyén, game Al ty hoc choi co, hay cac h¢ théng dé xuit thich ung theo
phan hdi cta nguoi dung.

Trong nhing ndm gan day, hoc ting cudng da ghi nhan nhiing budc tién vuot bac nho
vao su két hop v6i hoc sau (Deep Learning), hinh thanh nén hoc ting cuong siu (Deep
Reinforcement Learning — DRL). Nhitng m6 hinh nhu Deep Q-Network (DQN) va Proximal
Policy Optimization (PPO) da mang lai thanh céng 4n tuong trong cac moi trudng phirc tap
c6 khong gian trang thai va hanh dong rat 16n, noi cac phuong phap RL truyén théng gap kho
khan. Nhitng thanh twu d6 d3 khang dinh vai tro ngdy cang quan trong cua RL trong tri tué
nhan tao hién dai, mo ra tiém nang ung dung trong nhiéu linh vuc, bao g6m ca Phan tich Cam

xuc theo Chu dé (Aspect-Based Sentiment Analysis — ABSA). Trong ABSA, viéc xac dinh
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khia canh va sau d6 1a phan loai cam xtic cho khia canh d6 co thé duoc xem nhu mot qué trinh
ra quyét dinh tudn ty, phu thudc vao ngit canh, va c6 thé duoc toi wu hoa thong qua qua trinh
hoc tur trong tac vaoi dit li¢u van ban

2.1.2 Céac thanh phin chinh

e Tac nhan (Agent)

e MO0i truong (Environment)

e Trang thai (State)

e Hanh dong (Action)

e Phan thudng (Reward)

e Chinh sach (Policy)

e Ham gia tri (Value function)

e Ham Q (Q-function)

2.1.3 M6 hinh toan hoc
Hoc ting cudng thuong dugec mo hinh hoa thong qua qua trinh quyét dinh Markov
(Markov Decision Process - MDP), bao gdm nam thanh phéan chinh:

e S: Tap hop céc trang thai (states), vi du: cac dic trung biéu dién cau van, tir ngir,
hodc trang thai nglr canh hién tai trong van ban.

e A: Téap hop cac hanh dong (actions), chiang han nhu: gan nhan cam xuc (tich cuc,
ti€u cuc, trung tinh) hoac xac dinh chu dé ctia mot tir/cum tir.

e P (s'ls, a): Him x4c suat chuyén trang thai, thé hién xac suat chuyén tir trang thai
hién tai s sang trang thai mai s’ khi thuc hién hanh dong a.

e R (s, a, s'): Him phan thuong (reward function), vi du: nhan +1 néu gan nhin cam
xuc dung, -1 néu sai hodc khong phu hop véi ngit canh.

e v €[0,1]: Hé s chiét khiu (discount factor), quyét dinh mtrc d6 quan trong cta

phan thuéng twong lai so v6i phan thuong hién tai.
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2.1.4 Phan loai thuit toan RL trong ABSA

Bang 2.1 Bang so sanh cdac phwong phap hoc tang cuwong

Nhom thuét toan

Uu diém

Han che

ITng dung
ABSA

trong

Value-Based (Q-

D@ trién khai, phu hop

Khong phu hop voi

Gan nhdn cam xuc

learning, DQN) khong gian hanh ddng | van ban dai, trang | don gian

r01 rac thai phuc tap
Policy-Based Ho6 tro hanh dong lién | Can dir liéu 16n, dé | Nhan dién chu dé
(REINFORCE, tuc, d& tuy bién chinh | dao dong trong | phirc tap, dinh hudng
PPO) sach huan luyén da chiéu
Actor-Critic Két hop Value & Policy- | Trién khai phtrc tap, | Hé thong ABSA end-
(A3C, SAC) Based, hi¢u qua cao kho diéu chinh to-end da nhiém

2.2 Phan loai y kién va nhén dién khia canh

Trong hé théng Phén tich cam xtic theo chu dé (Aspect-Based Sentiment Analysis -

ABSA), hai thanh phan trung tim 1 nhan dién khia canh (Aspect Extraction) va phan loai y

kién (Sentiment Classification). Hai budc nay thudng duoc xay dung ndi tiép hodc hoc dong

thoi trong mot h¢ thong, nham tach riéng cac khia canh dugc dé cap trong cau van va gan

nhan cam xtc cho tung khia canh d6. Tuy nhién, trong thuc té trién khai, vi¢c xay dung mot

mo hinh hiéu qua dé dam nhiém hai nhiém vu nay mot cach toi vu khong hé dé dang, dic biét

khi phai xtr Iy cac vin ban tu nhién c6 ngit nghia phirc tap, mo hd, hodc nhiéu tang nghia.

Viéc ing dung Hoc tang cuong (Reinforcement Learning - RL) mang lai mot hudng

tiép can mdi, noi hé thong c6 thé tu dong hoc chién luoc tét nhat thong qua twong tac véi dir

lidu va phan thudng phan hdi, giup mé hinh thich tng tot hon véi su da dang va bién doi trong

ngon ngilr tw nhién.

e Nhan dién khia canh (Aspect Extraction)

e Phan loai ¥ kién (Sentiment Classification)

e Hudng tiép can phdi hop hai nhiém vu véi RL
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2.3 Ung dung hoc ting cudng

e Tri tu¢ nhan tao trong tro choi (Al Gaming)
e Diéu khién Robot (Robotics Control)

e Xe tu hanh (Autonomous Vehicles)
e Quan ly tai chinh va giao dich tu dong (Financial Trading)

e Tbi wu hoa mang ludi va tai nguyén (Network Optimization)

e He¢ thong dé xuat (Recommendation Systems)

CHUONG 3: THUC NGHIEM, PANH GIA KET QUA

3.1. Mo ta bo dir liéu

Trong dé an nay, hai bo dir liéu tiéng Viét duoc sir dung dé hudn luyén va danh gid mé
hinh hoc ting cudng trong bai toan phan tich cam xitic theo chii d& (Aspect-Based Sentiment
Analysis — ABSA), bao gom: UIT-VSFC va UIT-ViFSD. Viéc st dung két hop ca dir licu
thuc té va dit liéu c6 ciu tric sin gitip mo6 hinh hoc dugc da dang cac biéu hién cam xuc cling
nhu khia canh trong phan hoi cia ngudi ding.

B¢ dir liéu UIT-VSFC (Vietnamese Students’ Feedback Corpus)

UIT-VSFC (UIT Vietnamese Students’ Feedback Corpus) 1a mot tap dit liéu tiéng Viét
duogc xay dung b1 nhom nghién ctiru UIT NLP thudc Truong Dai hoc Cong nghé Thong tin
— PHQG TP.HCM. Muc tiéu ctia bo dit liéu 1a phuc vu cho cac nghién ctru vé phan tich cam
xuc va nhan dién chil dé trong cac phan hoi ciia sinh vién vé méi trudng hoc tap.

B9 dir liéu UIT-VIFSD (UIT Vietnamese Feedback Sentiment Dataset)
UIT-ViFSD (UIT Vietnamese Feedback Sentiment Dataset) 1a mét tap dir liéu tiéng Viét duogc
xay dung bo1 nhom nghién ctiru UIT NLP tai Truong Pai hoc Cong nghé Thong tin — PHQG
TP.HCM. B6 dit li¢u nay dugc phat trién voi muc tiéu phuc vu cho cac nghién ctu vé phan
tich cam xtic theo chu dé (Aspect-Based Sentiment Analysis — ABSA) trong linh vuc danh

gia san pham, dic biét 1a cac thiét bj cong nghé nhu dién thoai di dong.
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3.2 Xay dung m6 hinh

3.2.1 M6 hinh RL_DQN (Deep Q-Learning Network)
Budc 1: Cai dat va chudn bi méi trudng

Budc 2: Chuan bi va xir 1y dit liéu dau vao

Budc 3: Trich xuat biéu dién ngit nghia véi PhoBERT

Budc 4: Thiét ké kién tric mang DQN va Replay Buffer
Budc 5: Tham s6 huan luyén (Hyperparameters)

Budc 6: Quy trinh huan luyén thuat toan DQN

Budc 7: Panh gia va do luong hi€u nang

Budc 8: Két qua thuc nghiém

Budc 9: Dy doan két qua

3.2.1 M6 hinh RL_PPO (Proximal Policy Optimization)
Buéc 1: Cai dat va chuan bi moi truong

Budc 2: Tién xu 1y dit liéu

Budc 3: Ma hoa van ban

Bude 4: M6 hinh PPO Agent

Budc 5: Tham s6 huan luyén (Hyperparameters)

Budce 6: Danh gia mo hinh

Budc 7: Két qua huan luyén va danh gia

Budc 8: Dy doan két qua

3.2.1 M0 hinh RL_A3C (Asynchronous Advantage Actor-Critic)
Budce 1: Cai dit va chuan bi moi truong

Budc 2: Tién xu 1y dit liéu

Budc 3: Moi truong tac nghiép cho bai toan ABSA

Budc 4: M6 hinh hoc tang cuong A3C

Budc 5: Qua trinh huan luyén

Budc 6: Tham s6 huan luyén

Budc 7: Banh gid hi¢u nang mo hinh

Budc 8: Dy doan két qua
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3.3. Panh gia két qua
Két qua trén Bd dir liéu UIT-VSFC
Bdng 3.1 Két qua phdn logi Sentiment trén UIT-VSFC

Mo hinh Accuracy | Precision | Recall Fl-score | Loss Time
(%)
LSTM 89.10 0.7653 0.7106 0.7284 0.9031 | 14.09s
Multi BERT 89.26 0.7996 0.6910 0.7130 0.6953 | 384.42s
RL_DQON 90.15 0.8951 0.8961 0.9050 0.1124 | 102.53s
Double_RL_DQN | 87.87 0.7453 0.7001 0.7156 0.356 411.83s
RL_PPO 85.52 0.841 0.837 0.839 0.462 302.56s
RL_A3C 78.23 0.7814 0.7751 0.7782 0.503 230.51s
Bang 3.2 Két qua phan loai Topic trén UIT-VSFC
M6 hinh Accuracy | Precision | Recall Fl-score | Loss Time
(%)
LSTM 86.13 0.7471 0.7504 0.7483 0.9031 | 14.09s
Multi BERT 87.37 0.8029 0.7174 0.7463 0.6953 | 384.42s
RL_DQN 85.36 0.8448 0.8453 0.8536 0.1586 | 102.52s
Double_RL_DQN | 81.74 0.6892 0.6852 0.6850 0.378 411.35s
RL_PPO 78.75 0.796 0.784 0.790 0.551 303.78s
RL_A3C 69.45 0.6932 0.6890 0.6911 0.654 180.32s
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Két qua trén bd dir liéu UIT-ViFSD
Bdng 3.3 Két qua phdn logi Sentiment trén UIT-ViFSD

M6 hinh Accuracy | Precision | Recall Fl-score | Loss Time
(%)

LSTM 74.2 0.746 0.735 0.740 0.561 496

Multi BERT 83.8 0.828 0.843 0.835 0.346 1238
RL_DQN 85.5 0.849 0.859 0.854 0.292 2143
Double_RL_DQN | 86.4 0.856 0.867 0.861 0.275 2305
RL_PPO 87.6 0.871 0.879 0.870 0.239 2724
RL_A3C 86.8 0.864 0.867 0.863 0.251 2503

Bdng 3.4 Két qua phan loai Topic trén UIT-VIFSD

M6 hinh Accuracy | Precision | Recall Fl-score | Loss Time
(%)

LSTM 69.1 0.694 0.689 0.692 0.614 502

Multi BERT 80.2 0.797 0.809 0.803 0.374 1215
RL_DQN 82.5 0.815 0.826 0.820 0.317 2095
Double_RL_DQN | 83.6 0.829 0.840 0.834 0.288 2270
RL_PPO 84.7 0.843 0.850 0.846 0.263 2701
RL_A3C 84.0 0.834 0.842 0.838 0.275 2492
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Han ché ciia Qua trinh Thye nghiém

Téi wu hoa Siéu tham s (Hyperparameter Tuning): Viéc tinh chinh siéu tham sé cho cac
thuat toan hoc tang cudng von 1a mot thach thirc, doi héi nhiéu thir nghiém va tai nguyén tinh
toan dang ké. Mic du da nd luc toi uu hoa trong pham vi cho phép, van c6 kha ning rang hiéu
suit ctia mot s6 mo hinh (dic biét 13 A3C) c6 thé duogc cai thién hon nita néu c6 thém thoi
gian va tai nguyén dé thuc hién mot qua trinh tim kiém siéu tham s toan dién hon (vi du: str
dung Grid Search, Random Search hoic cac phwong phép tdi vu hoa Bayesian).

Gidi han vé Kich thudc va DPa dang cua Bo dit lidu: Mic du UIT-VSFC va UIT-VIFSD la
nhitng bd dit liéu c6 gia tri cho cong dong nghién ciru tiéng Viét, viéc huan luyén va danh gia
trén cac bo dit liéu 16n hon, da dang hon vé linh vuc va phong cach ngén ngir sé giup kiém
chtng sau hon kha ning tong quéat héa cia cac mod hinh duoc dé xuat.

Kién tric Mang No-ron trong Tac nhan RL: Cac kién tric mang no-ron dugc st dung dé
biéu dién tac nhan (agent) trong cac md hinh RL (vi du: s6 16p an, s lugng neuron) dugc lya
chon dua trén kinh nghiém va cac thir nghiém so bd. Viéc kham pha cac kién trac mang phuc
tap hon, hodc céc kién tric duoc thiét ké chuyén biét cho xur Iy ngon ngir ty nhién (vi du, tich

hop sau hon cac co ché attention), c6 thé mang lai nhitng cai thi¢n vé hi¢u suat.

Két luan Rt ra tir Két qua Thyc nghiém

Tu nhitng phan tich va danh gia chi tiét da trinh bay, nghién ctru khang dinh mot cach
thuyét phuc rang cac phuong phap hoc ting cudong, dic biét 1a RL_DQN va RL_PPO, sé hitu
tiém nang va hiéu qua vuot troi so véi cac mé hinh hoc sau truyén théng trong viée giai quyét
bai toan phan tich cam xuc theo chu dé trén dir liéu tiéng Viét.

e RL DQN di ching minh sy pht hop va hiéu qua cao trén dit liéu c¢6 ciu tric twong
d6i don gian va rd rang (nhu UIT-VSFC), mang lai hiéu suét an twong véi chi phi
thoi gian huan luyén hop 1y.

e RL PPO di thé hién kha ning vuot trdi trén dit liéu phtc tap va da dang hon (nhu
UIT-ViFSD), cho thiy tiém ning 1én trong viéc xir Iy cac tinh hudng thuc té véi
nhiéu sac thai ngon ngir. Mac du doi hoi thdi gian huan luyén dai hon, sy cai thién

vé do chinh x4c va tinh 6n dinh cua PPO 1a rat dang gia theo két qua thu duoc.
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Céc bién thé khac nhu Double RL_DQN va RL_A3C ciing cho thay nhiing két qua
htra hen trén dit liéu phuc tap, tuy nhién, c6 thé can thém cac nghién ciru chuyén

sau dé co thé to1 vu hoa hoan toan va khai thac hét tiém nang cua ching.
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KET LUAN VA PE XUAT

Dé 4n t6t nghiép thac si véi tiéu dé "Ung dung hoc ting cudng trong phan tich cam
xtic theo chu dé" d3 duoc thuc hién véi muc tiéu kham pha va chiing minh hi€u qua cua viéc
ap dung céc thuat todn hoc tang cuong (Reinforcement Learning - RL) vao mdt trong nhiing
bai toan quan trong va thach thirc ctia Xt Iy Ngon ngt Ty nhién (NLP) 1a Phan tich Cam xuc
theo Chu dé (Aspect-Based Sentiment Analysis - ABSA), dic biét trén dit liéu tiéng Viét. Qua
qua trinh nghién ctru 1y thuyét va trién khai thuc nghiém, dé 4n da dat dugc nhiing két qua
dang ké va rut ra dugc nhitng nhan dinh quan trong, dong thoi xac dinh cac hudng phat trién
tiém ning trong twong lai.

Két qua dat dwoc

e Nghién ciru va 1am chii co so 1y thuyét: Dé an da tién hanh nghién ctru sau rong vé cac
khai niém, mo hinh todn hoc va cac thuét toan ¢t 16i ctia hoc tdng cuong (bao gém Q-
Learning, DQN, PPO, A3C) ciing nhu cac phuong phép truyén thong va hién dai trong
ABSA. Piéu nay di tao nén tang kién thirc viing chic cho viéc thiét ké va trién khai
cac mo hinh thyc nghiém.

e Xay dung va trién khai thanh cong cac mé hinh hoc ting cudng cho ABSA: Cac mé
hinh RL_DQN, RL_PPO, va RL_A3C di duoc xay dung va huin luyén thanh cong
trén hai bo dir liéu tiéng Viét ddc thu 1a UIT-VSFC va UIT-ViFSD. Qua trinh nay bao
g0m cac budc tir tién xu 1y dit liéu, trich xuat dic trung ngit nghia bang PhoBERT,
dén thiét ké kién trac agent va quy trinh huin luyén t4i wu.

e Chung minh hi¢u qua vuot trdi ciia hoc ting cuong: Két qua thyc nghiém da cho thay
cac mod hinh hoc tang cuong, dac biét 1a RL DQN trén dir li¢u co cAu tric 1o rang
(UIT-VSFC) va RL_PPO trén dir li¢u phurc tap hon (UIT-ViFSD), dat dugc hiéu suét
vuot trol so voi cac mo hinh hoc sau truyén thé)ng nhu LSTM va Multi-BERT trén ca
hai nhiém vu phan loai cdm xtc va xac dinh chu dé. Cu thé, mé hinh RL DQN datF1-
score cao nhét (0.9050 cho Sentiment va 0.8536 cho Topic) trén UIT-VSFC, trong khi
RL _PPO dén dau trén UIT-VIiFSD (F1-score 0.870 cho Sentiment va 0.846 cho Topic).

e Phan tich va danh gia siu sic két qua: D¢ an da tién hanh phan tich chi tiét cac yéu to

anh hudéng dén hiéu suit cua tirng mo hinh, bao gdm dic diém cta thuit toan RL, tinh
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chat ctia bo dir liéu, va sy can bang giita hiéu qua va chi phi tinh todn. Nhitng phén tich
nay cung cap cai nhin siu sic vé wu nhugce diém cua timg phuong phap va diéu kién
ung dung phu hop.

e Dap tng muc tiéu dé tai: D& 4n d4 hoan thanh muyc tiéu chinh 1a phat trién va ing dung
thanh cong phuong phap hoc ting cudng dé xay dung mot hé théng phan tich cam xtic
theo chu dé, c6 kha nang tu dong phan loai cam xuc va nhan di¢n cac khia canh lién
quan voi do chinh xéc cao, dac biét 1a trong viéc xu 1y dir liéu tiéng Viét voi nhiing

dac thu riéng.

Han ché ciia dé tai
Bén canh nhiing két qua tich cuc, trong qua trinh thuc hién, dé an cling nhan théy mot s6 han
ché can duoc cai thién trong cac nghién ctru tiép theo:

e Téi vu hoa siéu tham sé: Qua trinh tinh chinh siéu tham s6 cho cac thuat toan RL, dic
biét 1a A3C, van con khong gian dé cai thién nham khai thac t6i da tiém nang cua thuat
toan.

e Mo rong bd dit liéu: Viéc thur nghiém trén cac bo dir liéu 16n hon, da dang hon vé linh
vuc va phong cach ngon ngir sé gitip danh gia kha nang tong quat héa ctia mé hinh mot
cach toan dién hon.

e Kham pha kién triic mang phtic tap hon: Kién triic mang no-ron cho céc agent RL c6
thé duogc kham pha sau hon, vi du nhu tich hop cac co ché attention phtrc tap hon hoac
cac k¥ thuat méi trong biéu dién ngdn ngir.

e Xur ly cac truong hop dac biét: Kha nang xu ly cac truong hop ngdn ngtr phirc tap nhu
sarcasm, an du hodc cac biéu hién cam xc tinh vi van can dugce dau tu nghién ctru

thém.

Huéng nghién ciru va phat trién trong twong lai
Tu nhing két qua va han ché cila dé tai, dé xuat mot s hudng nghién ciru va phat trién tiém
nang trong tuong lai:
e Nang cao d6 chinh xac va kha ning tong quat héa: Ap dung cac ky thuat tinh chinh
siéu tham sb tuy dong (Automated Hyperparameter Optimization). Nghién ctru céac
phuong phép transfer learning va domain adaptation tién tién hon dé mé hinh c6 thé

dé dang thich ing véi cac linh vuc va bo dit liéu méi ma khong can huan luyén lai tir
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dau. Tich hop cac mé hinh ngdn ngir 10n (Large Language Models - LLMs) vao kién
trac ctia agent RL dé tan dung kién thire nén phong pht cta chiing.

Phat trién hé thong hoc lién tuc (Continual Learning / Lifelong Learning): Xay dung
kha nang cho mé hinh ty dong cap nhat va thich ing véi cac xu hudng ngon nglr méi,
cac khia canh san pham méi hodc su thay ddi trong cach biéu dat cam xuc ctia nguoi
dung theo thoi gian ma khong bi "quén" kién thuc cii (catastrophic forgetting).

Xt 1y da ngdn ngir va cac ngdn ngit it tai nguyén: Mé rong mé hinh dé c6 thé phan
tich cam xtc theo chii dé cho nhiéu ngon ngir khac nhau, dic biét 1a cac ngon ngir it
c6 tai nguyén huan luyén.

Tang cuong kha ning giai thich (Explainability / Interpretability): Phat trién cc co
ché giup hiéu rd hon tai sao mo hinh dua ra mot quyét dinh phan loai cu thé, ting
cudng sy tin cdy va kha ning Gmg dung trong cac hé thong quan trong.

Ung dung vao cac bai toan thuc té va tich hop hé théng: Xay dung cac giao dién Gng
dung (API) dé dé dang tich hop mo hinh vao cac hé théng quan 1y quan hé khach hang
(CRM), chatbot, nén tang thwong mai dién tir, hodc cac cong cu phén tich thi trudng.
Phat trién céc tmg dung cu thé nhu hé thong ty dong tom tit danh gia san pham theo
khia canh va cam xuc, hodc hé théng canh bao sém cac van dé tiéu cuc tir phan hoi caa
khéch hang. Nghién ciru viéc ap dung RL trong viéc c4 nhan hoa phan hdi hodc dé xuat

dua trén phan tich cam xuc chi tiét.



