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PAT VAN DE

Tam quan trong cua thong tin phan hoi
cua khach hang trong kinh doanh:

e La M6t tai san quy gid dé xay dung uy tin
thudng hiéu va tang long tin cua ngudi
tiéu dung.

e Tao cd hoi cho doanh nghiép giai quyét
van dé va cai thién trai nghiém khach
hang cua ho.

e Lam noi bat nhiing khia canh tich cuc
trong trai nghiém cua khach hang.

e TAn dung danh gid cua khach hang cho
SEO va kha nang hién thi tim kiém.

C6 Hang - Banh Pa Trén

Buédi trwa lwon 1&r dang tim kiém quan &n thi gap dwoc ngay quan nay. Minh cé thé ngdi trong nha hodac
ngoai via hé nay, nhwng minh thich ngdi via hé hon vi né thoang @ & O day c6 mién troén, banh da tron,
mién nwéc, banh da nwéc, gia chi tir 25k nha siéuré @ & & Budi trwa hoi déng nén goi dd phai che xiu,
nhwng ma bu lai nhan vién rat than thién. M6t bat mién hodc banh da siéu nhiéu, ¢6 thit, dau, rau muéng,
gid, xiu gach, hanh khé va khéng thé thiéu banh da (mién)

S6 ngudi: 4+ | Chi phi: 50,000d + | S& quay lai: Chac chan

- Day la nhan xét tlr Thanh Vién trén Foody, khdng phai tr Foody Corp. -

¥ Thich @ Thaoluan A Bao l6i




1. TONG QUAN BAI TOAN

1.1 Tong quan bai toan (1)

e PDau vao: DU liéu nhan xét cua ngudi dung trén cac nén tang review online.

e Daura:1tap hdp cac khiacanh Y ={Y, Y oY)}
Trong do:
o k 1a s6 lugng cac khia canh biéu thi n6i dung cda nhan xét dau vao.

o Y la tap con cua cac khia canh tiéu chuan.

e Trong linh vuc danh gia trén trang dat dé an online, moét s6 khia canh trong
cau Nnhan xét cé thé ké dén nhu: do an, khong gian, phuc vu, gia ca, khuyén
mai, vi tri,...

©



1. TONG QUAN BAI TOAN

1.1 T6ng quan bai toan (2)

Pay la mot dia diém tuyét
|
vol cho cac ban nao thich |
|

\
|
I

an vat nhé. Quan cé rat. ;"5“555;; ------ \;
nhiéu mMén moén nao clng E . s i

. . ) . s - ~ ~ | | !
ngon, gia ca lai re. Quan MO HINH :Q Claca !
cé trung bay nhiéu mon —» HOC TUONG PHAN —» EQ Phuc vu i
an phia trudc tha hé cho'! E)( Khong gian;
cac ban chon lua. D6 éni ix Vi tri i

c6 rat nhanh khéng phéii -------------------
doi lau. Chu quan clng:
rat de thuong nhiét tinh.

‘-----------------\
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1. TONG QUAN BAI TOAN

1.2 Tong quan di liéu

e D{ liéu huan luyén : ~200.000 binh luan khong nhan.
e DU liéu kiém thu: ~3.000 d{ liéu ducc danh nhan.

@®Nhian 1 ®Nhan 0
Khong Phuc 3000

Binh luan 2 i o

2500

Cubi tuan di an 8 day ma dong that, gia clng hai oo
cao nhung chat lugng, moén nao cling tuaci 4, nhan 1 1 | 5
vién nhiét tinh than thién thich nhat 1a moén bach §- -
tudt NnuUdng hihi sé ghé thudng xuyén mé

1000

Nem nudng Nha Trang gid ré 35k ngon 2 ngudi an 1 1 1 1

vUa du. Phuc vu c6 tdm nhiét tinh, guan sach sé 2%

Po an Phuc vu Khéng gian Gia ca

Minh c6 ghé nha hang cach day vai hdm. Nhan Mhsn
vien nha hang nhanh nhen, khéng gian sach 1 ! 1
thodng mat. CAdm on cac ban da mang dén cho Phdan bé dd liéu

minh bUa an ngon

Mot doan dd ' liéu



1. TONG QUAN BAI TOAN

1.3 Tong quan hoc tudng phan
e "Kéo" cac dii liéu tusng dong lai gan nhau.

e "Day" cac dif liéu khac nhau ra xa nhau.

® ® ®
¢ ‘e

Hinh minh hoa



2. QUY TRINH XU LY BAI TOAN

1. Thu thap va xu ly di liéu
2. Biéu dien b6 dii liéu

3. Biéu dien bo khia canh
4. Huan luyén mo hinh

dua trén ham mat mat
tudng phan

5. Tinh toan lai bdé khia canh

va "anh xa" két qua vdi bo
khia canh tiéu chuan

[ T T e e e e o 8 L o 1
i data crawling | i
i Foody.vn > raw data | | raw data final predicted |
H data 3 —> o —> !
; e word embedding preprocessing 1 data preparation model result :
|~ Lo clean data E N
E embedding !

I l I

i clusterin l Yes

E R l i

E aspect : E

: Rt vocab traindata testdata : No acceptable

i I result

] " 1

| l J' data labeling !

I 1

I i

E ESPEFt labeled data i e B 05 S S T } _________ -
E mapping E i ! E
I |

| v v 4 -|- E i model trainihng — > model analysis !
I L i
E > final data E : T T E
i : l i
: ¥ i
] 1

L--1 DATA PREPARATION |- ---------------------------------- L TR TRAIN |-
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2. QUY TRINH XU LY BAI TOAN

2.1 Thu thap va xu ly dit liéu - Thu thap

e Cac binh luan vé cac quan an 3 trang web foody.vn.

e La cac nhan xét vé nhiéu chu deé lién quan dén moét quan cu thé.

{E)Ody/.ur@ Ha N&i = An ubng = Bia diém, man &n, loai hinh... E=Béloc Q = 0 Apps Pangnhap A& + Ei Hung Trl.rcrng e

m Giao tAn nol  Dealhémnay Titca Dbdian Dbdudng Ddchay Banhkem Trang migng  Xem thém v “ via iPhone 0 2/8/2022 20:26
= Quéan gimbab 1 sao
} Thai d® nhan vién qua tdi , dd an thi binh thwéng théi
- Bay la nhan xét tir Thanh Vién trén Foody, khéng phai tir Foody Corp. -
Lau Bure Troc - Bwéng Lang Italian Pizza - Khuét Duy Gimbab Han Quéc - Ngoc K--+  Le Castella Ha Noi - Taste - Tra Bi Dao Plus - Nguyén C--- ) . ~ R
790 Budng Lang, Béng Ba, Ha NGi 15 Khuét Duy Tién, P. Thanh Xuén... 52 Ngoc Khanh, Ba Binh, Ha NGi 170 Vi Hiru, P. Thanh Xuén Béc, ... 39 Nguyén Chinh, P. Tan Mai, Hoa... ' Thich ’ Thao IUE-"-' A Bao IO
¥ Boozer @ Bistro W Restaurant W Bakery W Coffee/Dessert

Ace Portgas G
via MobileWeb @ 2/8/2022 11:41

Nhan vién coi thwéng shipper

Tra Sira House Of Cha - Tra..- Tra Sira Tocotoco - 271 Super Tiger - Stra Twoi Tra--- Tra Sira Tocotoco - Thw Bép Me Thé - Ban, Mién & -

9 Tran Hiru Dirc Kéo Dai (DI Dié 271 Nguyén Khang, P. Yén Hoa, C Sb 14 Ngéach 58/23 Tran Binh, P. ... 266 Thugng Binh, P. Thugng Bin... 37 Ngd 140730 Bdng Thién, P. Vin... Nhén vién thél ﬂ(‘p qué tc‘m quén |3:" o Xét Ia| thé,| ﬂ(} cﬂa nh:‘an vién Vﬁ"l khéch hang \.I"é V(')"I shipper (ngwc‘:ri
]

W Coffee/Dessert W Coffee/Dessert W Coffee/Dessert W Coffee/Dessert W Street food dal dlén clia khach hang}

- Bay |a nhan xét tlr Thanh Vién trén Foody, khdng phai tlr Foody Corp. -

Kham pha Mdi nhét Gén t6i Pa luu - Danh muc - v | - Am thue - v -Quan/Huyén- ~ ® Thich & Thio luan A Bso 15




2. QUY TRINH XU LY BAI TOAN

2.1 Thu thap va xd ly di liéu - X 1y (1)
e Dau vao: DU liéu "raw" cla ngudi dung bao gém rat nhiéu nhieu nhu

l0i chinh t3, emoji, hastag, viét tat, teen code, stop words,...

e D liéu dudc dua qua cac I8p tién xU Iy nham loai bd nhieu trong cau
dé coé thé thuc hién chuyén doéi va dua vao huan luyén mé hinh nham

dat két qua chinh xac hon.

e Dau ra: DU liéu "clean" san sang cho cac budc ti€p theo.




2. QUY TRINH XU LY BAI TOAN

2.1 Thu thap va xd ly di liéu - X 1y (2)

A i etre kY U@ KA i
/ ~
"An tuong cuc ky véi khéng gian

' \

: I

: hOC‘J.l' co cua qufjn ’ giéng‘kiéu : Remove hastags ST TS m s ———————,
: thdi con bao cdp dy © Tang 2 ! I Gn_tuong cuc_ky khéng_gian hodi cé )
| view dep, mdt me. @ o | qudn ki€u théi bao_cdp tdng 2 view i
i :\ilggtz:'\:len nhanh nhen nhiét i —) Remove stopwords E dep mdt_mé nhan_vién nhanh_nhen i
. . . | ) I nhiét_tinh dé uéng gid hoi chat_lugng !
1 PO uong gia hoi cao, chat luong : L R i B ik !
| khd binh thudng *= : Format punctuation | binh_thuong goi tra quat bac_ha !
I Minh goi tra qudt bac ha gi doé | ]
| khéng nhé ré nhung uéng khd : .

| nhat, dc cdi mui bac ha thom | Format price

I " ]

M ._/'

Word segmentation

D6 dai: 71 D6 dai: 31




2. QUY TRINH XU LY BAI TOAN

2.2 Biéu dien bé di liéu
e SU dung cdc md hinh nhdng tUu (embedding) dé biéu dien cac tu.
e MGt vai mo hinh: FastText, Word2Vec, BERT, .v.v.

T
e Tinh vector biéudienclacacau: Sy = Z k.

elt

E§=1 el

e Trong dd a; [atrongsdbcuacactu: a; =

vOoi : u, = A tanh (qT (WEExt + bE))

e W va b la cidc tham s6 dudc huan luyén.




2. QUY TRINH XU LY BAI TOAN

2.3 Xac dinh va biéu dien bd khia canh - Xac dinh (1)

BO KHIA CANH DU POAN

BO KHIiA CANH TIEU CHUAN

Y NGHIA

Xay dung véi muc dich huan luyén

La dau ra mong muodn

CACH XAC PINH

Tién hanh phan cum bé tu dién

Loc phan cum bo khia canh du doan

Tuong duong s6 cum sau khi tién
hanh phan cum.

Gia ca, None

SO LUGNG TR s B B6 khia canh duy nhat trong k cum
’ Co thé trung lap nhiéu cum theé ' ' y 9 '
hién chung 1 khia canh.
Vi DU Po an, Gia ca, b6 an, None,




2. QUY TRINH XU LY BAI TOAN

2.3 Xac dinh va biéu dien bd khia canh - Xac dinh (2)
e Phan cum di liéu biéu dien cuia bé tu dién vai k=30.

e Gan khia canh phu hop cho cac cum.

=1 Po an
------ P tiép_don b nke: 3 _nhinhmu xitme
nhOthemms»u 4
hiéu_ khach E =L " nhin_chung ' _2 Khn .
nba_nhs e O tu’crng 601 K= ong gian
lanh _le @ & a
d S .' o i Ok
G tAnt anua ‘tam
1 - chao_donw an am tUUng XU’ng hoi Chat hdp 1i K=3 None
thtl h e A top_m CO klnhhlen dal

AVAT:] g PRt St ‘ N
= one
thltr LJWJJWA, cIrfj:al"lmi':]_‘].Ua n O 1bo cyc h a t
h y g ol moc mar: -,n:: trang_| nha V1
Ny 1\ gm den_lo6ng ) a

t hlt na C BCHQ_X l.rahoéi cd K=5 Po an
;; spaghet t1i™= tokbokk i
hun %ﬂ la t E%nStEaasrgtOday K=6 Phuc vu
mt D-‘ Eempu UUUUU E% ; s
wrCliSine
- kimbap ey : whole K=7 Gia ca
Salad teriyaki - especiallyhanoiwander

Hinh minh hoa cdc cum Hinh minh hoa gan nhdn cac cum @



2. QUY TRINH XU LY BAI TOAN

2.3 Xac dinh va biéu dien bd khia canh - Biéu dien

e Xay dung biéu dien khia canh cho moai binh luan.
N
e Tinh vector biéu dién cla cd cau: sz.a = Y fndn

n=1

e Trong dé [, la trong s6 cuia cac khia canh du doan:

exp (U, pSz,E + bn,A)
On = N

anl eXp (”UI;IASJ:,E + bp,a)

e Un, AVa by, 4 lacactham sé dudc huan luyén.




2. QUY TRINH XU LY BAI TOAN

2.4 Huan luyén mo hinh (1)

Ham mat mat tuong phan:

“Kéo” “Day “Day “Kéo”

SLE ¢ SLA ¥ v S2A v S2E

EXp (S m (p ’ pZ)) ) Hoc Tworng Phdn & .*. o 00 ‘ 1
i ' (p ) N7/4
r—1 €XP (szm , N, ) AT BANN A

L= —log(

Lop Attention >

NN RN Y00 N A R
..o o te . A -\ L | H/ \ \\ \.\ J VA L\ O\ |
o p:diém dii liéu dang xét II'I IIIII
Lop — o
~, 10 A N e Embeddi
* p,:dliéu tucdng dong véi p T T | : :

® Nk . CéC d’iém du Iiéu tUdng phén Binh Luén 1 Bé khia canh Binh Ludn 2

v N AN S {
A,
RY.




2. QUY TRINH XU LY BAI TOAN

2.4 Huan luyén mo hinh (2)

e SU dung do6 do tuong tu Cosine dé toi uu do tuang tu gilta binh luan

va bo khia canh: -
(85,E) Si,A
Is5,elll5:,41

sim(s;, g, 8i,A) =

e Tinh gia tri mat mat bang ham mat mat tusng phan:

exp (sim(s; g, $i,4)/ 1)
S Ijzi exp (sim(s; k5, 8i,4) /1)

lrb: - — log

e Cap nhat cac tham so6 cua bai toan.




2. QUY TRINH XU LY BAI TOAN

2.5 Anh xa két qua du doan
e MO hinh du doan nhan la cac bd khia canh du doan (Cac cum sau khi
tién hanh phan cum).
e Tién hanh "dnh xa" cac cum vé bo khia canh tiéu chuan.

© P6 an (D) ¢ Giadca (6) Phucvu (P) = Khéng gian (K)
2 _ 2 4 5 9
N ﬁ/ﬁ @ Q\(‘v’ 0 G < "‘\QQ/,«}O 4 Q\} o\ 0
U, ¢ ke ol | COLA o FEFN_
TR L X N \22'? 4 50T 2 4
A7 | \ N\NA_/
2\ Ao ] N /{ \/-:| \ \N_ T/
~—-"23 0" 108 O 01 T
g G

2,4>D: 1°56; 3OP; 55K 1,5,9,11°>D; 2, 4>6; 6, 10>P; 12K G




3. KET QUA

B6 tham so6 huan luyén:

Precision, Recall, F1-Score

Epoch [2, 5, 10]

Batch size [32, 64, 128]

BO THAM SO
HUAN LUYEN

[0.0001, 0.0002, 0.0003,

Learning rate 0.0004, 0.0005]

Smooth factor [0.75, 0.8, 0.85, 0.9, 0.95]

Threshold [0.5, 1, 1.5, 2, 2.5, 3, 3.5]




3. KET QUA

Cac mo hinh nhung tu (1)

@ FastText © PhoBERT @ Word2Vec ® Cé 3 ma h‘lnh dé\u dat ké,t qUé preCiSion
' v o BN o rat cao véi khia canh "P6 an".
“ e Precision clia PhoBERT dat két qua thap
nhat trong ca 3 mo hinh.
|  Word2Vec va FastText déu dat precision

rat cao, c6 da s6 khia canh khoang 0.9.




3. KET QUA

Cac mo hinh nhung tu (2)

o e Trai v3i precision, recall cua PhoBERT

va FastText cho két qua rat thap.

0.40

04

0.34

(

e Tuong tu vdi precision, recall cua

PhoBERT dat qua thap nhat trong ca 3
MO hinh.

0.2

0.14
0.06
0.04

I 0.00 - 0.00 0.01
0.0 L1

Po an Gia ca Khéng gian Phuc vu

Model e Word2Vec dat két recall tuong doi 6n
v3i trung binh khoang 0.41.

0.02 501

20



3. KET QUA

Cac mo hinh nhung tu (3)

e VGi Fl-score, chung ta c6 thé thay dudc
két qua tong thé cua 3 moé hinh.

m e Word2Vec cho két qua vuagt troi hon
i so véi 2 mo hinh con lai véi trung binh
o I Fl-score khoang 0.56.
i oemagn e PhoBERT va FastText déu cho két qua
rat thap trong dé PhoBERT cé Fl-score
dat O.

@ FastText © PhoBERT @Word2Vec




3. KET QUA

Tinh chinh cac yéu t6 va tham s6

R | e 2 budc chinh: Lodi bo stopwords
va tinh chinh bé siéu tham sé

cuUa mo hinh.
. ' e Chon Fl-score lam dé do cudi,
do dé sau khi tinh chinh thi mac

du precision cia mdé hinh cé
giam nhung recall cua mo hinh
tang lén rat nhiéu.

Precision
o
(¥,

0.0

@Baseline ®Loai bo stopwords + Tuning hyper-parameters

l ' e K&t qua FI-score trung binh

N tang tU khoang 0.56 |én 0.73.

Aspect E

1.0 0.96

F1-Score
(=]

0.0




3. KET QUA

Trién khai mé hinh thd nghiém

NMh3p nhin xét cia ban vao diy:

Cdm thd an khd kh&c kém hon ca dia com rang 15k rau khéng c6, bat nudc 1a bat nudc ludc hanh bo
mat |6c bot ngot. Ddi 30ph mdi c6 mot bifa n thé nay thi khdng hiéu quan mua like & ddu ma dudc
cao thé.

https.//huggingface.co/spaces/strongpear/Viethamese-aspect-detection @




4. KET LUAN

e Khda luan trinh bay vé phuong phap hoc tucng phan va cac ky thuat lién quan can
s’ dung trong viéc Ung dung hoc tuong phan vao bai toan véi di liéu khong nhan.

e Viéc nhung d{i liéu dau vao cd anh hudng I8n dén két qua du doan cua mo hinh.

e Phudng phap hoc tuong phdn hoan toan cé thé dudc st dung rong rai han cho
cac bai todn véi di liéu khéng nhdn khi tap d liéu dau vao du Ién.

24
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2. QUY TRINH XU LY BAI TOAN

2.1 Thu thap va xu ly di liéu - XU ly
Tokenizer + Word embedding

------------------

[6 39828728e- O'I'
- 6 68903037e-01 !

' 2.96384699¢+01 =
—b | 8.51439517e+0

¢SEENEE UENN NN NENN DEEN GNNN DENN GNNN DENN BN DNNN DNEN GNNN DNNN GNNN DNNN GNNN GNEN DN DN DNNN DN D N N S . .y,

. ngon sach_sé gid_ca
phai_chang han_n{a

gia_vi bot ngot_thuc udng

' quan mon yeu cau quan Word embedding

2.57813867e+01 !
7.18937947e-01] ;

————————————————————

: lUU_Y nhan_vién si_ro quan
|
i hau_nhu nau dac_biét ép

-_----------—
I . -

' he pha nha



2. QUY TRINH XU LY BAI TOAN

2.3 Xac dinh va biéu dien
Minh hoa cac cum

ﬂnag‘| am r

- I___| r I:,l ]_ woody I..-D-.E : -tfﬁdﬂ. | bdp_ TIH b o xio )
E 2 :-__I _‘: : ma i -
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thu_lu thiy '-';-.
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hu .|Jhl:-". PN
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lthnag e )i \ r“thy
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Thi i
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]
|
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il i F i d 3

thit_ham=— rau-cai:

Liis prl..ir. ?; phot_1a

phiphog
an_nd phudn

=

2

% g i
]
3

= ph g

=
tham thﬂth;c- thes thiy phugha phog ~phal

sntan - nedy nety | @88 o N
- 2 -= EI dan ; s hy
”F’W al = ngay sGt 5 Bes nd hac) B 3 LLLE L Ly
. bED ngay h - mg 7’ 3 . m
F M ; - 'E|.r|;|, é . )

-|.: N1 L] = -

mgm_n an = gh5dan

mem ruc it el dam_dao dl. dang

FastText

bé khia canh - Xac dinh
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2. QUY TRINH XU LY BAI TOAN

2.3 Xac dinh va biéu dien bd khia canh - Xac dinh
Xac dinh bo khia canh du doan

K=1 D6 an K=1 None K=1 D6 an
K=2 Khdng gian K=2 Po an K=2 None
K=3 None K=3 None K=3 None
K=4 None K=4 None K=4 None
K=5 Po an K=5 Phuc vu K=5 Gia ca
K=6 Phuc vu K=6 None K=6 None
K=7 Gia ca K=7 None K=7 None

Word2Vec FastText PhoBERT



3. KET QUA

Bién thién gia tri Loss (1)

100K

Loss

0K
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600

Hinh minh hoa Loss cua epoch dau tién



3. KET QUA

Bién thién gia tri Loss (2)

200 300 400 500 600 700 800 9S00 1000 1100 1200 1300 1400 1500 1600 0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 18600 0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400

Hinh minh hoa Loss cua 4 epoch con Ilqi



3. KET QUA

Loai bo stopwords

@®Baseline ® Remove stopwords ®Bascline ®Remove stopwords

0.96 0.96
047
0.44 s
042
04
0.64
- 0.58 _
I g
$ 05 2
o 0.2
0.0 0.0 - . -
Po an Gia ca Khéng gian Phuc vy Boan Gia ca Khdng gian Phwcvy
Aspect Aspect

®Baseline ® Remove stopwords

0.61 0.63

0.6
0.49

04

F1-Score

0.2

0.0

Do an Gia ca Khéng gian Phuc vu
Aspect



