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Chuong 1

GIOI THIEU

1.1 Dat van dé

Linh vitc nghién citu xi 1§ ngdén ngit tu nhién (NLP) nhim dén muc dich lam cho
mdy (nhu: mdy tinh, robot, thiét bi thong minh,...) c6 thé hiéu duge ngon ngit tut nhién
clia con ngudi va hién nay, khd ning nay clia mdy van con ¢ mutc do han ché. Nhitng
nam gan day, linh vic nghién citu vé NLP xuat hién nhitng huéng tiép cAn mdi "manh
mé" nhu hoc méy, hoc sdu. Mot trong nhitng chii dé nghién ctru quan trong trong NLP
la zdc dinh quan hé ngt nghia cia t vung (Lexical Semantic Relation Determination).
Trong nhitng nim gan diy bai toan nay da nhan dugc su quan tAm nghién cttu dac biét

ciing nhu ¢ nhiéu két qua nghién cttu dude cong bo.

Trong ludn 4n nay, ching tdi st dung tiép can ngit nghia phan phdi dua trén mang
noron, khai thac mot s6 mé hinh hoc méy, hoc sdu dé xac dinh mot sé6 quan hé ngit nghia
clia cip tit gom quan hé bao thudc (Hypernymy), dong nghia (Synonymy), trai nghia
(Antonymy), tuong doéng ngit nghia (Semantic Similarity). Cu thé, luan 4n nay nhim
dén gidi quyét ba bai toan gom: Xac dinh quan hé bao thudc (Hypernymy Recognition
- HR); phén téch cdc cdp tit theo quan hé dong nghia-trai nghia (Antonymy-Synonymy
Classification - ASC); do ludng do tuong ty nglt nghia ctia cap tt (Word Similarity
Measurement - WSM). Bang 1.1 trinh bay tém tit vé diic trung clia cic bai toan ciing

nhu cac quan hé ngit nghia, ngdén ngit duge nghién cttu trong luan an nay.

Bang 1.1: Dic trung clia cic bai todn vé loai két qué dau ra, quan hé ngit nghia, va
ngdn ngw, dugc nghién ctu trong ludn an.

Bai toan Déi trung bac tru’I}g quan bac tru’n~g ngon
dau ra hé ngl
Dinh Dinh boi Bat doi Tieng Tiéng
tinh lugng xing xing Anh Viet
HR v v v v
ASC v v v v
WSM v v v v v




1.2 Hudng tiép cdn va phuong phap

D6i v6i bai toan phét hién quan hé bao thudc, chiing t6i sit dung hai chién Iugce chinh.
Thit nhét, ching t6i nhim dén muc tiéu hoc dude cic bidu dién vector "chuyén biét" cho
tit (Specialized Word Embeddings) bang mét mo6 hinh mang noron. Biéu dién vector cho
chuyén biét nay khong nhitng chtta théng tin ngit nghia ctia tit nhu cac biéu dién nhing
tit thong thuong (Word2vec, GloVe, fastText...) ma con ma héa nhiing dac trung cta
quan hé bao thuoc. Thit hai, ching t6i nhim dén khai théc céc diic trung vé cAu tric
clia cc tit ghép va thuit ngit. Bang céch két hop vector nhing tit chuyén biét véi vector
dic trung cau tric cta tit, mo hinh duge dé xuat trong ludn 4n da cai thién hiéu ning

dang ké cho bai toan so véi cdc md hinh da deé xuat trude do.

D6i v6i bai toan phan tach cac ciap tit c6 quan hé dong nghia, trai nghia, ching toi
stt dung hai chién luge chinh. Thtt nhat, ching t6i khai thdc thong tin ngit cdnh dong
hién ctia cap tit. Thong tin dong hién ctia cap tit duge ma héa thanh vector béi moét mo
hinh mang noron. Tht hai, ching t6i dit dung mot s6 dic trung quan trong gitip phan
tach quan hé dong nghia, trai nghia nhu thong tin tuong hd theo ting cip, dic trung
vé moi quan hé ngit nghia gitta cdc thanh phan ciia tit ndy véi cdc thanh phan clia ti
kia trong mot cip ti. Pi véi bai todn phat hién quan hé trai nghia, ching toi st dung
cac cap tit ¢6 quan hé dong nghia, trai nghia trich dude tit WordNet va tit dién dé hoc
céc biéu dién vector chuyén biét cho tit. Nhitng vector nhiing tit chuyén biét da dugc ma
héa thém cac thong tin vé quan hé dong nghia, trdi nghia. Thém nita, thong tin vé do

do thong tin tuong hd clia cip tit ciing dugce khai thac dé ting hiéu ning ctia mo hinh.

D6i v6i bai toan do ludng do tuong tu clia cap tir, ching t6i dé xudt nhitng cai tién
nham tiang d6 chinh xéc trong do ludng do tuong tu ciia cip tit don ngit va song ngit. Dé
luong gia chinh x4c hon do tuong tu clia ciap ti, chién luge thit nhat 14 4p dung thuét
toan tim dudng di t6i wu gitta hai dinh ctia dd thi dé do khoang céch ngit nghia ngin
nhat gifta hai tit. Chién luge thit hai, chiing toi khai thac thong tin dinh nghia ctia céc
tir. Ching t6i giai thiét rang, do tuong tu ngit nghia giita hai tit tuong quan véi mitc do
tuong dong ngua nghia gitta cic dinh nghia ciia ching.

1.3 Céc két qua chinh ctia luan an

Trong luin 4n nay, chiing to6i huéng dén nang cao hiéu nang clia cdc md hinh tu dong
x4c dinh mot s6 quan hé ngit nghia clia tit theo tiép cAn hoc may théng ké gom: quan

hé bao thudc, quan hé dong nghia-trai nghia, quan hé tuong dong ngit nghia.

Déi v6i bai todn phéat hién quan hé bao thudc (Hypernymy Recognition - HR), luan
an da dé xuat mot moé hinh mang noron hoc céc vector nhing tit chuyén biét (specialized
word embedding vector). Cac vector nhing tit hoc duge phu hgp cho bai todn phét hién
quan hé hypernymy hon cédc mé hinh nhiing tir da duge dé xuat truée dé6 nhu Word2Vec,
fastText, GloVe. Nhitng dic trung ctia tit ghép c¢6 thé 1a nhitmg dau hiéu quan trong



gitip nhan ra quan hé hyernymy ciia cip tir. Luan 4n da dé xuat mot luge do trich chon
nhitng dic trung ngit nghia mttc dudi tit (Subword Semantic Feature). Luge do duge
dé xuat khong nhitng ma duge quan hé ngit nghia ciia cdc thanh phan ctia cip tit ma
con nim bét dude ci théng tin vi tri cla ching trong cic vector dic trung ngit nghia
dudi ti. DE phat hién céc cip tit ¢6 quan hé hypernymy, mé hinh phan 16p cé gidm séat
Support Vector Machine dudc st dung véi dic trung dau vao dudc két hgp tit vector
nhing tit va vector dic trung ngit nghia dudi tit. Két qua thuc nghiém duge ddnh gi
trén mot sé bo dit liéu chuan cta ca tiéng Anh, tiéng Viét da chiing minh moé hinh duge
dé xuét trong ludn 4n c6 hiéu ning cao hon dang ké so v6i cdc mo hinh trude day. Bén
canh do, luan 4n ciing xay dung bo dit lieu VLR999 danh gida mé hinh cho bai toan LER

trong tiéng Viét, cong bd bo dit liéu nay cho cong dong nghién ctu sit dung.

Déi v6i bai todn phan tach cdc cip tit theo quan hé dong nghia, trai nghia (Antonymy-
Synonymy Classification), luAn 4n da dé xuat mot mo6 hinh mang noron (DVASNet) c6
kha ning khai thac cic dic trung phan phdi clia tit trong kho ngit liéu hay céc vector
nhing tir. Ngoai ra, DVASNet con nidm bét duge cdc théng tin vé cau tric clia tir. Két
qué thiuc nghiém duge danh gia trén mot sé bo dit liéu chuan tiéng Viét da ching minh
mo6 hinh dude dé xuat trong ludn 4n cé hiéu ning cao hon tit 14% dén 17% theo do do
F1 so v6i cac m6 hinh truge day.

Déi v6i bai todn do ludng do tuong tit ngit nghia ctia cip tit (Word Similarity Mea-
surement), ludn 4n dé xuat mdt mo hinh cho don ngit (mono-lingual Word Semantic
Similarity) va moét mo6 hinh cho song ngtt (cross-lingual Word Semantic Similarity).
Trong d6, mé hinh don ngit duge dé xuat da cai thién hién nang do ludng do tuong tu
ngit nghia cla cip ti tiéng Anh dua trén thuit todn tim duong di ngin nhit trén dd
thi. D6i v6i bai todn do ludng d6 tuong tu ngit nghia clia cap tit song ngit, ludn 4n da
dé xudt moét moé hinh mang noron hoc khéng gian nhing tit song ngit Viét- Anh. St
dung khong gian nhiing tit song ngit dé do ludng do tuong tu ngit nghia cho céc cip
tusong ngt Viét-Anh. Bén canh d4, ludn an cing xdy dung bd dit liéu VSimLex-999,
VESim-1000, cong bd cac bo dit liéu nay cho cong dong nghién ctu st dung.

1.4 Cau trac cua luan an



Chuong 2

KIEN THUC CO SO

2.1 Mot sb khai niém co ban
2.2  MB5b hinh ngit nghia phan phdi

2.2.1 Khai niém

Mo hinh ngit nghia phan phdi (Distributional Semantic Models- DSMs) con duge
biét dén 13 m6 hinh khéong gian tit (Word Space), mo hinh khong gian vector ngit nghia
(Vector Space Models-VSMs) hodc phan phéi tuong tu (Distributional Similarity), 1a
mét md hinh biéu dién nghia clia tit bang vector dua trén phan phdi clia ching trong

kho ngtt liéu.

2.2.2 Lich s phat trién ctia DSMs
2.2.3 Céu triic DSMs

Mot DSMs thuong 1a mot bd gom bay thanh phan < T,C,R, W, M,d,S >, bao
gom: T': tap hgp cac doéi tugng clia khong gian ngit nghia, C: Ngit canh (Context), R:
Quan hé gitta T va C, W: Lugc do lugng gia trong s6, M: Khong gian hinh hoc hay ma,
tran dong xuat hién, d: Ham gidm chiéu ma tran M — M’, S: dd do tuong tu 4p dung

cho céc vector trong ma tran M’.

2.3 Vector nhtng tir

Theo tiép can hoc may va hoc sdu, cdc mé hinh mang noron dugc stt dung doi héi
cdc dbi tugng can xt 1y phai duge méa héa bing cic vector dic trung. Theo dé, trong
linh vize NLP, céc tit can phai duge biéu dién bang cc vector ngit nghia. Cac phuong
phép tao ra vector biéu dién cho tit dudc chia lam hai nhém chinh: tiép can dua trén
thong ké (Distributional Word vector Representaions) (Phan 2.2) va tiép cin sit dung
mang noron hoc céc biéu dién vector dua trén du dodn su dong xuat hién cla cic ti
(Distributed Word vector Representaions), cdc mo6 hinh nay con duge goi 1a& mo6 hinh

vector nhiing tit (Word Embeddings Vector hay ngin gon hon 13 Word Embeddings).



Chuong 3

XAC PINH QUAN HE BAO THUOC DUA
TREN MO HINH NHUNG TU CHUYEN BIET

3.1 Dit van dé

Bao thudc (hypernymy) 1a mot quan hé co ban va quan trong trong tit dién, co s&
dit liéu tri tht tu vung nhu WordNet va BabelNet. Quan hé nay cé tng dung trong
nhiéu bai toan NLP nhu xdy dung cay ngit nghia, phéat hién ké thita van ban, sinh van
béan... Quan hé bao thuoc dang tré thanh mot chii dé nghién ctu duge quan tdm trong
NLP vi cac tmg dung ciia né trong giai quyét céc thach thitc NLP nhu phéat hién an du
(metaphor detection). Luan 4n nay dé xuat mot mo hinh phéat hién quan hé bao thudc

dya trén mo6 hinh nhing tu chuyén biét.

3.1.1 Khai niém
Bao thudc (hypernymy) 14 mot quan hé ngit nghia bat déi xitng (Asymmetric Seman-
tic Relation) gitta mot tt bao (hypernym) v6i mot tir thude (hyponym). Vi du dong_vdit

14 mot hypernym ctia voi hay voi 13 hyponym ctia dong_vdt. Tuong tu, hoa_hong 1a mot

tit bao clia tit hoa_hong_bach, re_dap_dién la mdt tit thudc clia tit ze_dap.

3.1.2 Téng quan vé bai toin xac dinh quan hé hypernymy
Céc nghién ctru vé bai toan x4c dinh quan hé hypernymy (hypernymy recognition-HR)

thuong nhim dé giai quyét bdn bai toan con (task) nhu sau: frecognition  (u, v) — {0,1},

fdi'rectionality : ('LL, 'U) — {_L 1}7 fdetermmation : (u7 'U) — {—1,0, 1}

3.2 Dong lyc cta nghién cttu nay
3.3 Mot sb6 nghién cttu lién quan
3.4 Mo hinh LERC

Mo6 hinh LERC khai théc thong tin tit ca kién thitc tit vung va ngit liéu dé giai quyét

van dé nhan dang tit vung. Hinh 3.1 mo6 ta kién tric ctia md hinh nay.
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Hinh 3.1: Téng quan vé mo hinh LERC.

3.4.1 M6 hinh DWN cai tién
3.4.1.1 DWN with Attention

Chung t6i ky hieu Wy «n la mét ma tran nhing, trong d6 V l1a kich thuée cta tu
ving, N 14 kich thuéc clia vector nhiing. Méi tit ghép nghia, tit theo ngit cAnh ¢ ducc
biéu dién bang mot vectd V -dimensional one-hot x;, trong dé chi mot trong sb céc phan
tt V 1a 1 va cdc phan tit khac 14 0 . v; biéu thi N vecto nhing thit nguyén clia t, véi v,
dugc tinh theo cong thic 3.1. Gid stt 2, = 1 va 2,y = 0 cho p’ # p, v vé cd ban 13 hang
p—th clia ma tran nhing.

v =z - W (3.1)

Déi v6i mdi ngit cdnh K -word, ching t6i biéu thi veontess 13 két hop cé trong sb ctia K
vectd tu ngt canh veontert €O thé dugc tinh theo cong thitc 3.2, trong dé a., la trong )
cla tit theo nglt canh ¢;. Céc trong sb nay dudi dang diém chi ¥ duge tinh bang céc
lude do trong s6 chi ¥ khac nhau, dude trinh bay trong Phan 3.4.1.2.

K
Ucontext = § A, * U, (32)
=1

Biéu thi Unypo 1& vects nhiing ctia tit ghép nghia va veomp 1a mot t6 hop tuyén tinh cta
Veontest VA Uhypo, B € [0,1] 1a mot siéu tham sb dé cAn biang tac déng ciia vecto tit ghép
va vecto nglt canh; do db, veomp duge tinh nhu sau:

Vcomb = /thypo + (1 _/6> Ucontext (33)

Nhu trong Hinh ref fig-DWN, c6 mdt ma tran trong sd khac W3 timesy €O vai tro la
ma tran nhing an danh. M6i cot ctia W' 1a mot vectd chicu N Upype dal dién cho cdc

siéu chit. St dung cac trong sé nay, ching ta c6 thé tinh diém Upype Cho MOI tU trong tit



ving nhu sau:

T
Uhype = Uhype'vcomb (34)

Dé dao tao md hinh EDWN, chiing t6i st dung ky thuét 1Ay mau phu dinh da duge

Sigmoid Function,

Combination
Vector

Context Vector

Attention Weights

Hypo Vector Hype Vector

Embedding Matrix
Wi

Hypernym Matrix
W

Hyponym G G - Gk Hypernym

Domestic_cat is a small, typically furry, carnivorous Mammal

Hinh 3.2: The architecture of the EDWN model.

st dung dé dao tao Word2Vec. Véi mdi triplet < hype, hypo, cic tit ngit cdnh>, P mau
phti dinh < hype, hypo, cic tit ngit cdnh, > dudc sinh ra, trong dé hype dugc sinh tudn
theo phan phdi unigram. M6 hinh dé xuidt duge hudn luyén dua trén muc tiéu lam cho
Veomb Va U;Lype tuong tu nhau dbi véi cac triplet xuat hién trong corpus. Pong thdi, ham
muc tiéu muén giit cho Veomp khéc véi cdc vecto ngau nhién v}’ly? trong cac phu dinh.
Ham sigmoid dudc st dung dé chuan héa su gidng nhau ciia hai vecto tai 16p dau ra ciia
kién tric mang noron.

U(Uéfpe/w . Ucomb) (35)

M6 hinh EDWN dugce dao tao bang cich tuin theo gia thuyét rang cdc tw ¢é cde hyponym
vd ngtt cdnh tuong tu phdi duge biéu dién bang cde vector tuong tu nhau.

3.4.1.2 Ludc db do trong sb cha y

Ching t6i thuc nghiém véi ndm luge do do trong s6 clia cd ché chi y (Attention
Weighting Scheme (AWS;), i € [1..5] ), st dung cdc ham do lugng trong s chi y
(Attention Function) khac nhau dé tinh todn diém chid ¥ (Attention Score) bao gom tich
vO huéng ctia hai vector (dot product) va hai phép do do tuong tu cia ti, sit dung ba
nguon kién thittc (knowledge sources) khac nhau bao gom WordNet, md hinh EDWN
dang dugc huan luyén va moé hinh fastText da duge huan luyén truée. Bang 3.1 mo ta

tém tit cac luge do do trong sé chd ¥ nay.

AWS, (¢, hype) = 1)5 - Uhype (3.6)
7



Bang 3.1: Nam lugc do tinh trong sb chi .

Scheme | Attention Function Attention Know-
ledge Source
AWS; Dot-product Being trained
AWS, Dot-product Pre-trained
AWSs Knowledge-based similarity measure WordNet
AWS, Distribution similarity measure Being trained
AWSs Distribution similarity measure Pre-trained
AWSs (¢;, hype) = Simpes (ci, hype) = overlap (gloss (¢;) , gloss (hype)) (3.7)
AWS4 (¢;, hype) = e Ohype (3.8)
[[ve: [ onype

Trong mot trilet < hype, hypo, cctngenh >, mdi tit theo ngit canh ¢; ¢6 hé s6 a, ty 18
v6i diém chd ¥ ctia ¢; va hype, duge tinh bang céc Attention Function. Dé tao ra trong
s6 chil ¥ clia céc tit theo ngit canh theo mot phan phdi xac suat, ching t6i sit dung ham
Softmax, theo d6 a,, dugc tinh nhu sau.

e AWSi(ci,hype)
o, = softmax (AWS; (¢i, hype)) =

3.9
Z]K:l e AWSi(c;,hype) (3.9)
Trong cong thitc 3.9, [ € {1,2,3,4,5} c6 nghia la dé tinh trong s6 chi ¥, cong thitc nay
c6 thé sit dung mét trong ndm luge dd tinh trong sb chi ¥ dude trinh bay & trén. Luu
¥ rang 3K ., =1, trong d6 K 1a b tit ngit canh.

3.4.2 DPac trung ng® nghia mic dudi tiu

Quan sét cac cip tit ¢ quan hé hypernymy ciia ca tiéng Viét va tiéng Anh, ching toi
nhéan thiy rang c6 mot mbi tuong quan ngit nghia chit ché gitta cdc thanh phan ctia hai
tir. Cu thé, hai tir ciia moét cip hypernymy thuong chia sé cdc thanh phan chung hosc
céc thanh phan c6 quan hé ngit nghia v6i nhau. Hién tuong nay ré rang hon trong céc

thudt ng clia cac linh vuce ky thuét.

3.4.2.1 Phéan tich ciu tric ciia cic cip hypernymy
Chiing t6i dinh nghia mot mau ngit nghia mtic dudi tit (subword semantic pattern -

SSP) 1a mot cdp thanh phan xuét hién trong cdc cip hypernymy ma gitta ching ton tai

mdt quan hé ngit nghia nhu dong nghia, trai nghia, bao thuoc.

3.4.2.2 Trich chon dac trung

Ching t6i dé xudt thuit todn 3.1 c6 thé nim bit cic SSP clia céc cip tit va nhing

ching vao mét vector (SSF).
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Bang 3.2: Théng ké sb SSP va ty 1& céc cap tit xuat hién SSP theo cidc quan hé
hypernymy, co-hyponymy, synonymy, antonymy, meronymy.

Quan ho Tiéng Viét Tiéng Anh
i #SSP | Ty 16(%) | #SSP | Ty 1&(%)
Hypernymy 54 77.6 42 46.7
Co-hyponymy 31 27.7 29 154
Synonymy 23 21.5 11 5.3
Antonymy 16 12.3 8 2.6
Meronymy 12 11.7 7 3.1

Thuit toan 3.1 Trich chon vector dac trung SSF clia mét cap ti.

def Feature_Extraction(w, ws)
a pair of words wq-wo a pre-trained fastText model fI' return a feature vector
of wi-wy I = S(wl); // generate a component set of wi
b = S(U}Q); // generate a component set of w»
vgsp =[] for ¢ <— 0 to Length(l1) do
for j < 0 to Length(l12) do
v = fT[h[i]] w = fT[k[j]] simScore =Cosine_Similarity(vi, v2) vssr = vssr &
[simScore]; // @ is the vector concatenation operator
end
end
return vgsr

3.4.3 M6 hinh phéan 16p quan hé hypernymy cé giam sat

Vembeddings(y, ) = U BUy® < Vp—vy > (310)
Dé tao ra vector dic trung dau vao cho SVM, Vembeddings AUGC két hgp véi vecto dic
trung vssr. Bang thuc nghiém, ching tdi chon phép ndi vector lam toan tit két hop cho

hai vector nay. Toan tit néi (@) duge dinh nghia nhu sau:
U(z,y) = VSSF(,,, PVembeddings, ., (3.11)
3.5 XAy dung bo dit liéu HR tiéng Viét
3.6 Thuyc nghiém
Chting t6i da tién hanh cic thuc nghiém dé danh gia hiéu ning ctia mo6 hinh duge dé

xuat trong ludn an doi véi tieng Viét va tieng Anh, so sdnh hiéu nang ctia md hinh nay

v6i mot s6 mé hinh tiéu biéu duge cong bo gan day.



3.6.1 Bo dit liéu danh gia

3.6.2 Huan luyén cidc md hinh word embedding

3.6.3 Danh gia md hinh

Thit nghiém dugc thuc hién trén ba tdc vu LER véi cai dat tinh ning 12, bao gom
Word2Vec(W2V), GloVe(GV), fastTexzt (fT), BERT, DWN, textit EDWN, textit W2V
T, textit GV T, fT' T, BERT * | textit DWN T textit EDWN * (LERC). Ky hiéu
() biéu thi rang dic trung SSF dugc sit dung két hgp véi cac vector word embedding
(Coéng thic 3.11).

3.6.3.1 DPanh gid m6 hinh trén bd dit liéu tiéng Viét

Bang 3.3: Danh gid hiéu niang ctia cdc md hinh trén bo dit lidu tiéng Viét.

Model | DtVLE999(A%) DrVLE999(A%) DetVLE999(A%)
W2V | 0.88 0.90 0.72

Wavt | 0.92(14.5) 0.93(13.3) 0.81(112.5)
GV 0.87 0.90 0. 72

GVt | 0.93(16.9) 0.94(14.4) 0.84(116.7)
fT 0.82 0.87 0.73

T+ 0.89(18.5) 0.92(15.7) 0.83(113.7)
BERT | 0.89 0.91 0.76
BERT™ | 0.93(14.5) 0.94(13.3) 0.85(111.8)
DWN | 0.86 0.89 0.77
DWN* | 0.89(13.5) 0.93(14.5) 0.86(111.7)
EDWN | 0.94 0.95 0.82

LERC | 0.96(12.1) 0.97(12.1) 0.92(112.2)

3.6.3.2 Danh giia mé hinh trén bd dit liéu tiéng Anh

Phan nay trinh bay cdc thuc nghiém véi ba nhiém vu HR duge tién hanh véi tiéng

Anh. Mittc do céi thién hiéu nang ctia cidc mo6 hinh trén cac tdp dit litu dugec minh hoa

trong Hinh 3.3.
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Hinh 3.3: Ty 1é % clia mtic do cai thién hiéu ning ctia cAc md hinh khi duge két hop
v6i dac trimg SSF, danh gia trén cdc bo dit liéu tiéng Anh.

3.6.4 Phan tich dac trung SSF

3.7 Statistical Hypothesis Tests
3.8 Phan tich m6é hinh EDWN
3.9 Két luan

Chuong nay ctia luan 4n trinh bay vé nghién cttu zdc dinh quan hé bao thudc dua trén
mo hinh nhing t chuyén biét. Nghién cttu nay cé ba déng gép quan trong. Pau tién,
dé xudt EDWN, 1a mét mé hinh nhing tit chuyén biét. Bang cach thém vao mé hinh
DWN ban dau mét 16p chii ¥, mé hinh EDWN c¢é thé cung cap cic vectd biéu dién tit
c6 chat lugng cao hon cho céc tdc vu HR. Thit hai, gi6i thiéu dic trung SSF ciing nhu
dé xuat phuong phap trich chon dac trung nay. SSF 1a mot dic trung ngit nghia hitu
ich dé nhan biét mb6i quan hé hypernymy gitta cac tit ghép va thuit ngit ky thuat. Cudi
cing, ludn 4n dé xudt md hinh LERC dé giai quyét ba tdc vu HR bang cich sit dung
két hop diic trung SSF va word embedding ctia m6 hinh EDWN. Thong qua nhiéu thuec
nghiém khéc nhau trén bo dit liéu tiéng Anh va tiéng Viét, nghién citu da cho thay hiéu
qué ctia phuong phap duge dé xuat ddi véi bai toan HR, dic biét 1a dbi véi tir ghép,
thuat ngit ky thuit. Ngoai ra, dic trung ngit nghia SSF c¢6 thé dude st dung nhu mot
diic trung bo sung hitu ich dé nang cao hiéu ning cho cdc md hinh bai toin nhin dang
quan hé ngit nghia khic. Cudi ciing, thong qua nghién ctu nay, ludn an cung cap siu
b6 dit liéu dang tin cidy dugce xdy dung véi sy tham gia clia cdc chuyén gia ngdn ngi.

Céc bo dit liéu nay duge cong bd dé cong ddng nghién ctiru tham chiéu, khai thac.
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Chuong 4

PHAN TACH QUAN HE PONG NGHIA —
TRAI NGHIA DUA TREN NGU CANH
PONG HIEN VA MAU CAU TRUC TU

4.1 Dat van dé
4.1.1 Khai niém

Trai nghia (Antonymy) va dong nghia (Synonymy) 1 nhitng quan hé paradigmatic.
Nhitng quan hé nay déng vai trdo quan trong trong cau tric nhitng co sé dit liéu tit vitng
tinh than (mental lexicon knowledge). Trong d6, synonymy la quan hé giita hai tit tuong
dong vé ngit nghia. Ngudgc lai, quan hé antonymy dudce dinh nghia nhu sy déi ngich vé
nghia gitta cac tu.

4.1.2 Téng quan vé bai toan
4.1.3 Mot sb nghién cttu lién quan
4.1.4 Doéng luc cha nghién ctu nay

Céc mod hinh ASC theo tiép cin hoc siu sit dung mang ndron khai thac thong tin
Lexico-Syntactic ctia ngit canh dong hién dat hiéu ning vugt troi so véi cdc cach tiép
can khac. Tuy nhién, cdc md hinh nay yéu cau kho ngit liéu phai dude phan tich cu
phap, yéu cau nay cé thé kéo theo 16i tich liiy gy ra bdi cdc cong cu phan tich cii phép.
Bén canh d6, su phu thudc vao ciu tric ci phép c6 thé bé qua thoéng tin hitu ich nhu

phi dinh (negation), trang tit (adverb), gi6i tit (preposition).

4.2 Céic miu ciu tric tit tiéng Viét (Vietnamese Word-Structure Pat-
terns)

Qua khao sat cic cip tit tiéng Viét theo cdc quan hé ngit nghia khic nhau (xem thém
Bang 3.2 trong Chuong 3), chiing téi nhan thay rang trong hai tu ciia mot cdp ti ghép
c6 quan hé antonymy hodc synonymy, cdc thanh phan cia t nay thuong cé quan hé
ngt nghia vdi cdc thanh phan cia tu kia, duge goi cdc mau cau tric tit (Word-Structure

Pattern - WSP). Hinh 4.1 1a mot minh hoa truc quan ctia dic trung nay. Trong Hinh
12
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cao_sang<noble> hitu_ich<useful> ngheo_doi<destitute> khdn_gid<audience>
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(A-a) (A-b) (s-a) (S-b)
Two patterns of antonym structure Two patterns of synonym structure

Hinh 4.1: Hinh minh hoa mot s6 mau ciu triic tit clia cac cip trai nghia/dong nghia.

4.1.(A-a), hai tit ghép trai nghia dudc ciu tao bdi céc tit don trai nghia. Trong Hinh
4.1.(A-b), hai tit ghép trai nghia dudc ciu tao bdi cip tit don trai nghia va cip tit don
dong nghia. Trong Hinh 4.1.(S-a) hai tit ghép dong nghia c¢6 chung mot tiéng dau va
cac thanh phan con lai ciia hai tit dong nghia véi nhau. Trong Hinh 4.1.(S-b) mot cip
tit ghép dong nghia bao gom hai cap tit don dong nghia trong dé cé mot cap tit dong
nghia Han Viét.

4.2.1 MaAu clu tric tir trai nghia (Word Structure Patterns of Antonyms)

Khao sat cac cap ti trai nghia tiéng Viét, ching toi xdc dinh dude 8 mau cau tric tit
trai nghia (Word Structure Patterns of Antonyms, sau day goi tit 14 Antonymy-Pattern)
nhu sau: 111,* - Vlf*, uj_us - vi_vo, uj_uz - Vvi_Vo, U1 X - V1_X, 111,* -V, u-nw_u,

u_* - nw_uy, uj_us - vi_va.

4.2.2 MaAu céu tric tir ddng nghia (Word Structure Patterns of Synonyms)

Khao sit cic cip tit dong nghia tiéng Viét, ching t6i xdc dinh duge 7 mau cau tric
tit dong nghia (Word Structure Patterns of Synonyms, sau day goi tit 14 Synonymy-
Pattern) nhu sau: x * - x * u-uw* u-*u uy x-vix uy *-vi *xy-yx,

ui-us - vi_Vvo.

4.3 Dé xuit mod hinh

Trong phan nay ciia ludn 4n, ching t6i dé xudt mét moé hinh cé thé khai thic cac
déict trung phong phu ciia tiéng Viét dé phan loai tit trai nghia va tit dong nghia. Pau
tién chiing toi trinh bay vé kién tric mang noron LSTM. LSTM hai chiéu (biLSTM)
14 mé-dun quan trong ctia DVASNet dude st dung dé ma héa céc ngit canh dong hién
trong mot biéu dién vecto. Sau dé, ching t6i md ta kién tric cta DVASNet két hop
nhiéu diic trung riéng ctia tiéng Viét dé gidi quyét van dé. Cac dic trung dugce trich
chon khong qua qué trinh huan luyén duge goi 1a dic trung tinh, 14 mot vector dudc
hinh thanh béi ba dic trung thanh phan duge trich xuat trude khi huan luyén mo hinh.
Téng quan vé mé hinh DVASNet duge trinh bay trong Hinh 4.2.
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Hinh 4.2: Téng quan vé mo hinh phan téch cip tit dong nghia-trai nghia tiéng Viét.

Dé huan luyén mo hinh, mot tdp céc cip tit trdi nghia/dong nghia dugc trich tu
Mang tit tiéng Viét va tit dién VCL. Sau dé, tap nay dugc sit dung dé trich xuit mot
tap cac bo ba (triplet) tit modt kho ngit liéu. Mot triplet 1a b ba thanh phan gom <u, v,
contezt> cling xuat hién trong mot cau, v6i u va v 1 cip tit dong nghia hodc trai nghia,
Context 13 ngit cAnh ctia cip tit, bao gom céc tit trong cau (khéng bao gom u va v) chita
cap tit u—v. Ba dic trung clia cip ti trai nghia va tit dong nghia bao gom hé s6 LMI,
cdc WSP va hé s tuong tu ngit nghia clia cip tit ciing dude trich xuat dusi dang céc
diic trung tinh hay ma héa ciing. C4 hai loai diic trung duge ma héa mém/ctimg duge
khai thac dé huan luyén mé hinh DVASNet nhu thé hién trong Hinh 4.3.

4.3.1 Kién tric mang Long Short-Term Memory

Mang noron hoi quy (RNN) 1a mot kién triic mang thich hgp dé mo6 hinh héa héa dit
liéu ¢6 tinh chdt tudn tu vi né co ché dé luu lai nhitng trang thai da dién ra. Y tuéng
noi bat ciia RNN chinh 13 két ndi cdc thong tin phia trude dé du doan cho hién tai.

1 = J( Wi -+ U; - ht—1+bi) (4.1)
fe=0(Ws -2+ Us - hy—1+by) (4.2)
o =0(Wy x4+ Uy - hy_1+b,) (4.3)
gt = tanh(Wy - 2+ Uy - by_1+by) (4.4)

Té bao nhé hién hanh ¢; 14 t6 hgp 6 trong sb ciia gia tri nhd trude ¢,y va gia tri ting

vién g;, cdc trong s6 duge tinh theo gia tri cong vao i; va cong ra f; (Cong thitc 4.5).
ct = Qg+ fi®ci—1 (4.5)

Dau ra ctia mot don vi LSTM (LSTM unit) 13 trang thai an A; ciia clia mang hdi quy,
hy duge tinh theo cong thitc 4.6 nhu sau:

ht = os@tanh(ct) (4.6)
14



Trong Cong thitc 4.6, ¢ 1a ky hiéu ctia ham Sigmoid, ® la todn tit nhidn Hadamard

(Hadamard product hay element-wise product).

4.3.2 M6 hinh DVASNet

L X J Logistic Regression

fa
Concatenation T

E Soft Encoded Features EHard Encoded Features

Vector Construction
(e eooe ,> MLP(2DIM x Fneton

..... [ rLST™ eoeles ' \Signoid ™ LMI 7\ Word-Structure () |
: ‘Function\_ ) Caculation|_ ) Pattern Encoding._ /)
. ’ .v v 1 Dot .

+ Product
LSTM——> LSTM—— LSTM——> LSTM—— LSTM .

vl | e e e

khée_manh yéu_dudi

con ctia éng tit mjt thanh_nién [khée_manh] giv tré_thanh ngudi [yéu_dudi] bénh tat.

<his son from a [healthy] person becomes a [weak] and sick young man.>

Hinh 4.3: Kién tric mang noron DVASNet cho bai toan phan 16p quan hé dong
nghia-trai nghia.

UpiL,STM = VILSTM (wron) B UrLSTM (wni ) (4.7)

Trong d6 I/r biéu thi cho vector embedding trdi sang phdi/ti phdi sang trdi ctia ngit
canh duge ma héa bang LSTM. Tiép theo, mot ham kich hoat tuyén tinh dudc 4p dung

cho vector biéu dién ngit canh nhu sau:

MLP(ﬂbiLSTM) = Lg(ReLU(Ll(ﬁbiLSTM))) (48)

Véi MLP 13 mét mang noron truyén thang da 16p (Multi Layer Perceptron), ReLU la
ham kich hoat don vi tuyén tinh (Rectified Linear Unit activation function), va L;(z) =
W;z+b; 14 mot 16p mang noron két néi dau da. Ky hiéu @, 1a vector biéu dién céc tit
ngtt cdnh, ¥, dugc tinh theo céng thiic 4.9 nhu sau:

U, = MLP(VpirsTMm ) (4.9)

Ky hi¢u @s.p la ghép ndi ctia hai vector ¥, va 9, and 7,. Usoft duge coi la vector ma
héa nhiing dic trung "mém" (hard encoded feature - nhitng diic c6 thé hoc duge tit dit
liéu), Usopr duge tinh nhu sau:

Usoft = U DUy DUy (4.10)

Ky hiéu ¥herg 1& vector ma hoéa cidc dac trung "cing' (Hard Encoded Feature), la
nhitng dic trung duge trich chon trude pha huan luyén mé hinh tit tip céc triplet. Theg

13 vector k—dimensions chiéu dudc tao bang ham sinh vector (Vector Construction

15



Bang 4.1: Ty 1é xuat hién mau ciu tric ti ctia trai nghia/dong nghia trong tiéng Viét.

Dataset S6 cap | S6 Patterns | Ty 1& (%)
ViCon 1,398 622 44.5
ViAS-1000 1,000 453 45.3
Antonym Pairs | 24,347 | 15,126 62.1
Synonym Pairs | 156,847 | 88,382 56.3
Function - VCF).
Uharda = VCF (SimScore, LMI, WLP) (4.11)

Cudi cling, Ugriplet 1& vector dac trung hop nhét biéu dién cho mot trilet, 1a diic trung
dau vao cho tang hdi quy logistic dé phan tach cip tir 13 ddng nghia véi cip tit trai
nghia. Uyiper duge td hop nhu sau:

77t7’iplet = 7_jhard@'Z};’oft (412)

4.3.3 Cac dac trung tinh
4.4 Xay dyng bo dit liéu ASC tiéng Viét
4.5 Thuc nghiém
4.5.1 CA&c mb hinh co sé (Baseline Models)
4.5.2 Cai dat thyc nghiém
4.5.2.1 Dit liéu huin luyén
4.5.2.2 Thiét lap tham sb cic tham sb thyc nghiém
4.5.3 Két qua thyc nghiém
4.5.3.1 Thbng ké cic miu ciu tric tir
Dé uéc tinh ty 1& céc cip tit dong nghia/trdi nghia phit hop véi cdc mau cau tric

tit. Ching t6i da tién hanh phan tich tu dong trén cic tap dit liéu bao gom ViCon,
ViAS-1000 (Bang 4.1).
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Bang 4.2: Performance of the DVASNet model in comparison to the baseline models.

ViCon ViAS-1000

Model P | R |FL| P | R | F1
GloVe 0.78 | 0.63 | 0.70 | 0.84 | 0.45 | 0.59
fastText 0.76 | 0.63 | 0.69 | 0.79 | 0.44 | 0.57
Word2Vec 0.75 1 0.62 | 0.68 | 0.77 | 0.47 | 0.58
dLCE 0.78 | 0.67 | 0.72 | 0.80 | 0.55 | 0.65
Attract-Repel | 0.76 | 0.67 | 0.71 | 0.75 | 0.47 | 0.58
DVASNet 0.72 | 0.80 | 0.76 | 0.75 | 0.70 | 0.72
DVASNet+ 0.74 | 0.82 | 0.78 | 0.79 | 0.73 | 0.76

4.5.3.2 So sanh théng tin twong hd theo titng diém giita cic cip antonymy

va synonymy
4.5.3.3 Phan tach cip tir trai nghia véi déng nghia

Dé danh gis hiéu nang ctia mo6 hinh, chiing téi sit dung do do F-Score (F1) lam thuéc
do dénh gi4 chinh. F1 1 trung binh diéu hoa ctia dd do Precision (P) va Recall (R). Két
qua thuc nghiém duge trinh bay trong Bang 4.2, trong d6 DVASNet la truong hop mo
hinh chi s dung cdc dic trung dude ma héa mém. DVASNet™ 13 trudng hop méd hinh
st dung ca dac trung dugc ma héa mém va ciing.

4.6 Két luan

Chuong nay cua ludn an giéi thiéu m6 hinh DVASNet, mét mé hinh mang no-ron
hoc sau c6 thé khai thac hiéu qué céc dac trung riéng clia tiéng Viét cho bai toan ASC.
M6 hinh duge dé xuat ¢é thé sit dung khong chi thong tin tit vung-ci phip duge thu
thap ti cdc ngit canh dong xuat hién clia céc cap tit trong mot kho ngit liu, ma con
cd cdc cau tric tit va cac dic trung phan phdi. Cdc mau cau tric tir lan dau tién duge
khai thidc nhu mot déc trung hitu ich clia riéng tiéng Viét dé nhan biét chinh x4c céc
quan hé ngtt nghia. Ngoai ra, bo dit liéu ViAS-1000 cho bai toan ASC dugc xay dung
thoa man nhiéu tiéu chi khac nhau ctia tiéng Viét. M6 hinh duge dé xuat ctia ching toi
da vuogt troi hon dang ké so v6i ndm mo hinh co s ti 22% dén 25% vé diém R va tit
14% dén 17% ctia diém F1.
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Chuong 5

PO LUONG PO TUONG TU NGU NGHIA
CUA CAP TU

5.1 Dit van dé

Quan hé tuong tur 1& quan hé © trén mot tdp khong rong X thoa man ba tinh chat

¢G ban nhu sau:
— Tinh phén xa (Reflexive): z © z, V2 € X.
— Tinh déi xtmg (Symmetric): Néu z © y thi y © .
— Tinh bac cau (Transitive): Néu z © y va y © z thi 2 © 2.

Trong linh vic ngdn ngit hoc tinh todn (Computational Linguistics), quan hé tuong
tu vé ngit nghia (sau ddy thudt ng@ "tuong tu vé ngit nghia' duge viét ngan gon la
"tuong tu") gitt céc tu (Word Semantic Similarity hay Word Similarity) con dugc goi 1a
sut tuong dong vé dic trung phan loai ciia tit (Taxonomical Similarity) duge ding dé chi
céc tu, khai niém (Concept: dong_vit_hiu_nhi, thuc_vdt_hat_kin, ...).

Céc phuong phap WSM lugng gid mitc d6 gidng nhau vé nghia ctia hai ti, hay dinh
lugng khodng cich nhin thtic gitta hai khai niém véi su quan tdm vé loai clia ching.
Mot mé hinh WSM 1a mot dnh xa (fiysar) ti tdp cdc cap tlit sang tap cic gid tri thuc
trong khodng [0, 1], nhu cong thitc 5.1 dudi day.

fwsnr : (u, v) — [0.0,1.0] (5.1)
5.2 Mot sb6 nghién citu lién quan
5.3 Dé xudt m6 hinh
Trong phan nay ludn 4n dé xuat hai mé hinh WSM gom ExtLeskSim va GraphSim.

5.3.1 Mo hinh ExtLeskSim

Trong phan nay ciia ludn an, ching t6i dé xudt mot md rong thuit todn Lesk
(Extended Lesk Similarity - ExtLeskSim) dé né hoat dong hiéu qua hon véi dic

trung ciia tiéng Viét va WordNet tiéng Viét, qua dé nang cao hiéu suit ciia thuit todn
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nay cho bai todn WSM tiéng Viét.

ExtOverlap(wy, we) = Overlap(wy, wo)+ Z Overlap(w, ) (5.2)

u€ Hyponym (wy)
+ Z Overlap (w2, v)+ Z Overlap(z,y)
v€ Hyponym(w2) x€ Hyponym (wn)
y€ Hyponym (ws2)

Khéo sat cac Gloss dude trich tit WordNet cho thdy rang do dai cta ching khong
dong déu, anh hudng dén do chinh xac ctia két qui do do tuong tu. Do dé, st dung mot
s6 do do tuong tu giita hai tdp hop nhu Szymkiewicz-Simpson, Cosine , Dice, Jaccard
dé chuan hoéa két qua ctia ham Overlap theo dd dai ctia cdc Gloss c¢é thé lam ting do
chinh x4c ctia phép do. Déi v6i méi do do tuong tu clia hai tdp hgp nhu trén, chiing toi
xay dung mot do do tuong tu gitta hai tit twong tng. Trong cic do do nay, EGloss(w)
la ghép ctia Gloss clia tit w va Gloss clia cac tit hyponym cta né.

EztOverlap(wy, wo)

ExtL Ims; = .
wtLeskSimsimpson (w1, w2) Min(Len(EGloss(wy)), Len(EGloss(w2))) (5:3)

EztOverlap(wy, wy)

ExtLeskSimcogine (w1, wo) =
Cosine (1, w2) v/ Len(EGloss(wy)) x Len(EGloss(w2))

(5.4)

) 2x ExtOverlap(wy, wo)
ExtLeskS ice ) = 5.5
wtLeshSimpice (w1, wz) Len(EGloss(wy))+Len(EGloss(wg)) (5:5)

ExtLeskSim, (w1, up) = EzxtOverlap(wy, wo)
Jaccard (W1, W2) = Len(EGloss(wy))+Len(EGloss(ws))— ExtOverlap (wy, wo)

(5.6)

Dé chuan héa két qua do vé mién gia tri tit 0 dén 10, chiing t6i st dung cong thiic

5.7, trong d6 Simy 1a mot trong cac do do Simgimpsons SUMCosines STMDices STM Jjaccard-

10x Sim g (wy, wa)
Maxu,ve VSimLez—99991M A (u7 U)

Sima(wi, wa) = (5.7)

5.3.2 M6 hinh GraphSim

Phan nay ciia luin 4n dé xuat mot luge dd cai tién sit dung cAu tric dd thi dé nang hiéu
nang cho ky thuat WSM dua trén WordNet (Graph-based Similarity - GraphSim).

750

#7230

2.65+2.30 = 4.95

265", #7230

Hinh 5.1: Mot phan do thi tuong tu clia cic cap tit
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Xuat phét tit ¥ tudng c6 thé do d6 tuong tu ctia mot cip tir dua vao do tuong tu clia
ching v6i nhing tu khac, Hinh 5.1 truc quan héa y tudng nay, xac dinh do tuong tu
ctia cip ti baby va daughter thong qua tit trung gian girl, dudng noéi nét lién cé trong
sb gitta hai tit trong hinh vé biéu thi cho d6 tuong tu clia ching, dudng ndi nét dtt co
trong sb biéu thi cho khoang cich gitta hai tit. Do tinh ddi ngau gitta d6 do tuong tu va
do do khodng céch, chiing t6i dé xuat mot luge do (GraphSim) nang cao do chinh x4c
cho cac ky thuat WSM, luge d6 GraphSim gom nam budc nhu sau.

Budc 1: Xac dinh tap cac tit pho bién V.

Buéc 2: Tt tap V, xay dung tdp cic cip tit pho bién E.

Buéc 3: Xay dung do thi vo hudng 6 trong s6 G(V, E). Trong dé mdi dinh ctia do thi
1a mot tir thuoe V, mdi canh clia do thi tuong ting v6i mot ciap tit thuée E. Do thi G

c6 ma tran trong s6 W (Hinh 5.1), trong s6 ctia canh ndi hai tit u, v dugde tinh nhu sau:
W (u,v) = 10— Similarity(u, v) (5.8)

Budc 4: Stt dung thuét todn Floyd-Warshall dé tim dudng di ngdn nhét gitta moi cip
dinh ctia do thi G, tao ra ma tran trong s6 W’ va ma tran luu vét dudng di P. Buéc
5: Stt dung ma tran trong s6 W' dé tinh o

Zu,’uev W/(U, 'l))

a= W (5.9)

Budc 6: Tinh d0 tuong tu cta cac cap ti theo ky thuat m. D6 tuong tu cla tt u va v
bang hé s6 a néu ching khong lién théng trén dd thi twong tu G. Ngudc lai, néu u lién
thong véi v, d6 tuong tu clia hai tit dude do bang téng ciia d6 tuong tu tinh theo k§
thuat m v6i mot luong ty 1é thuan véi do tuong tu cuc dai va ty 1é nghich véi s6 dinh
trung gian trén dudng di t6i wu gitta u va v. Trong d6 Length(u, v) 1a s6 dinh trung gian
trén duong di ngin nhat tit v dén v.

Similarity(u, v) a it W'(u,v)>10 (5.10)
imilarity(u, v) = , .
Similarity, (u, v)—l—%}w if W' (u,v) <10
Trong d6 d6 dai cia duong di gitta v va v dudce tinh nhu sau.
1 if plu,v] =0
Length(u,v) = (5.11)

Length(u, plu, v]+ Legth(p[u, v], v)) if plu, v] # 0

Chiing t6i Ira chon mét tip céc cip tit duge sit dung phd bién trong tiéng Anh dé
xdy dung mot d6 thi ngit nghia c¢6 trong s6 khong am. Pé tim duong di t6i wu trén do
thi, ching t6i stt dung thuat toan Floyd-Warshall !. Thuat todn nay dudc Robert Floyd
dé xuat nim 1962 cho bai toan xac dinh duong di ngan nhat gitta moi cdp dinh ciia dd
thi (Thuat todn 5.1).

1. https://en.wikipedia.org/wiki/Floyd %E2%80%93Warshall_algorithm
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Thuat toan 5.1 Thuit todn tim dudng di ngan nhat gitta moi cip dinh trén do thi.
def Floyd-Warshall()
ma trén trong sd6 W; ma tran trong sé6 W’, ma tran luu vét duong di P for k < 0 to n
do

for i < 0 to n do
for j + 0 to n do
if Wli,j] > Wi, k]+W]|k,j] then
| Wi, jl = W[i, k]+ Wk, j] Pli,j] =k
else
end

end
end
return W’

5.4 Xay dung bd dit lidu tiéng Viét

5.4.1 Dich b dit liéu SimLex-999 sang tiéng Viét
5.4.2 DPanh gia d6 tuong tu caa cap tu

5.4.3 Mot sé théng ké trén bo dit liéu

5.5 Thuyc nghiém

Phan nay trinh bay cic thuc nghiém véi cac bo dit liéu tiéng Anh Simlex-999, va
tiéng Viét VSimlex-999, ViSim-400.

5.5.1 Thuc nghiém v6i md hinh ExtLeskSim

Bang 5.1: Két qua danh gid hiéu ning theo do tuong quan Pearson ctia cdc m6 hinh
trén bo du liéu VSimLex-999 va SimLex-999.

R VSimLex-999 SimLex-999

Mo hinh Total | A N A% Total
CBOW 0.52 | 0.47 | 0.52 | 0.55 -
SG 0.53 | 0.50 | 0.51 | 0.62 0.44
Trung binh | 0.53 | 0.49 | 0.52 | 0.59 0.44
WuP 0.27 - 0.29 | 0.14 0.32
Path 0.40 - 0.46 | 0.25 0.45
LC 0.31 - 0.41 | 0.12 0.29
Resnik 0.28 - 0.30 | 0.13 0.35
JC 0.20 - 0.24 | 0.07 0.20
Lin 0.37 - 0.41 | 0.22 0.39
Trung binh | 0.28 - 0.32 | 0.14 0.33
Lesk 0.42 | 0.50 | 0.42 | 0.50 0.35
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Dé danh gia hiéu nang ciia cic ki thuat ExtLeskSim, Gloss clia céc tit thudc VSimLex-
999 va céc tit 1a hyponym ciia chiing dudc trich tit WordNet. Két qua thiuc nghiém duge
trinh bay trong Bang 5.2.

Bang 5.2: Hi¢u ning theo d6 do hé s6 tuong quan Pearson clia céc ky thudt

ExtLeskSim.

Mb hinh Trung binh | Tinh t&¢ | Danh tir | Pdng ti
Lesk 0.41 0.47 0.40 0.47
ExtLeskSim ¢psine 0.43 0.46 0.44 0.49
ExtLeskSim pjce 0.49 0.56 0.44 0.58
ExtLeskSim j,ccard 0.48 0.57 0.40 0.59
ExtLeskSim g;mpson 0.49 0.59 0.43 0.57

5.5.2 Thuc nghiém v6i moé hinh GraphSim

Dé danh gid hiéu qua ciia luge dd cai tién GraphSim, ching t6i thic nghiém cac
ki thuat WSM gbc (Wu-Palmer, Leacock-Chodorow, Resnik, Jiang-Conrath, Lin) va ky
thuét cai tién c6 sit dung GraphSim. Két qua thuc nghiém duge trinh bay trong Bang
5.3.

Bang 5.3: Két qua thuc nghiém lugc dd cai tién.

M6 hinh | M6 hinh gbc | GraphSim
WuP 0.32 0.43
Path 0.45 0.48
LCh 0.29 0.39
Res 0.35 0.44
JC 0.20 0.32
Lin 0.39 0.45

5.6 Két luan

Chuong nay clia ludn 4n da dé xuat ky thuit ExtLeskSim va GraphSim. Ky thuét
ExtLeskSim do luéng dd tuwong tu ngit nghia ciia cap tu st dung thong tin dinh nghia
ctia tit. Két qua thue nghiém da cho thiy ExtLeskSim dat hiéu ning cao ddi véi tiéng
Viét. Ky thuat GraphSim da cai thién hiéu nang do luong ddé tuong tu ng nghia cla
cac ky thuat WSM dua trén WordNet. Két qué thuc nghiém trén bd dit liéu tiéng Anh
cho thdy GraphSim da ning cao ddng ké hiéu nang cho cic kj thuat WSM dudc &p
dung.
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Chuong 6

KET LUAN VA HUOGNG PHAT TRIEN

6.1 Cac déng gbép cua luan an

Ty dong xac dinh quan hé nglt nghia ctia t la mot trong nhitng bai toan quan trong
va khé khan nhat ctia NLP. Ludn 4n nay da khai thac tiép can ngit nghia phan phdi dé
dinh Iugng ciing nhu dinh tinh mot s6 quan hé ngit nghia tit ving co ban gom similarity,
synonymy, antonymy, hypernymy (Bang 1.1), cho ca tiéng Viét va tiéng Anh. Thuyc hién
dé tai Tu dong zdc dinh quan hé ngit nghia cia ti dua trén hoc mdy thong ké, luan an

da c6 nhitng déng gép chinh nhu sau:
Pbi véi bai todn Hypernymy Recognition:

1. Dé xuat mot luge do trich chon nhitng dic trung ngit nghia mttc duéi tit (Subword
Semantic Feature). Lugc do duge dé xuat khéng nhitng ma héa duge quan hé ngit nghia
clia cdc thanh phan ciia cip ti ma con ndm bat dude ca thong tin vi trf ciia ching trong

cac vector dac trung ngt nghia dudi tu.

2. bé xudt mot md hinh mang noron hoc siu EDWN hoc cic vector biéu dién tit
chuyén biét (specialized word embedding vector). Céc vector cia EDWN phu hgp cho
bai todn Hypernymy Recognition hon Word2vec, fastText, GloVe.

3. Dé xudt md hinh LERC, mé hinh nay da st dung véi dac trung dau vao duge két
hop tit vector nhing tit va vector dic trung ngit nghia dudi tit. Két qua thuc nghiém
duge danh gid trén mot sb bo dit lidu chuan ciia cé tiéng Anh, tiéng Viét da chitng minh
md hinh duge dé xuét trong ludn 4n c6 hiéu ning cao hon ding ké so v6i cdc md hinh
truge day.

4. Xay dung bo dit lieu VLR999, day 1a b6 dit liéu danh gid md hinh cho bai toan
Hypernymy Recognition tiéng Viét dau tién dudce cong bd cho cong dong nghién ctru st
dung.

Nhiing déng gép doéi bai todn Hypernymy Recognition dugc trinh bay trong cdc cong
b6 (9), (11) trong muc danh sdch cong trinh khoa hoc.

Pbi v6i bai toan Antonymy-Synonymy Classification:

5. Dé xuit cdc mau cAu tric tit tiéng Viét (Vietnamese Word-Structure Patterns).
Céc mau cau tric tit da duge chttng minh 1a nhitng ddc trung hitu ich gitip ning cao do

chinh x4c ctia phan 16p céc cip ti dong nghia va trai nghia.
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6. Dé xudt mdt mo6 hinh mang noron hoc sau DVASNet, mé hinh nay da khai thac
ngit cdnh dong hién ciia cic cap tit ma khong can dua vao cdy phan tich ci phap. Mo
hinh DVASNet ciing két hop céc céc dic trung tinh nhu mau cau tric tit, dd tuong tu
ngit nghia, thong tin tuong hd gitta hai tit v6i dic trung thoéng tin ngit canh dong hién
dé giai quyét hiéu qua bai todn ASC cho tiéng Viét. Két qua thuc nghiém duge ddnh
gid trén mot s6 bo dit liéu chuan tiéng Viét da ching minh moé hinh DVASNet ¢é hiéu
ning cao hon tit 14% dén 17% theo dd do F1 so véi cdc md hinh dude dé xuat trude
day.

Nhiing déng gép dugc trinh bay trong cdc cong bo (6), (7), va (8) trong muc danh

sach cong trinh khoa hoc.
Pbi v6i bai toan Word Similarity Measurement:

7. Dé xuat ky thuat ExtLeskSim do luong d6 tuong tu ngit nghia ctia cip tit stt dung
thong tin dinh nghia ciia tit. Két qua thuc nghiém da cho thiy ExtLeskSim dat hiéu
néng cao doéi véi tiéng Viét.

8. Dé xuat luge do GraphSim da cai thién hién ning do ludng do tuong tu ngit nghia
ctia cac ky thuat WSM dua trén WordNet. Két qua thuc nghiém trén bo dit lidu tiéng
Anh cho thiy GraphSim da nang cao ding ké hiéu ning cho céc ky thuat WSM dugc
ap dung.

9. Déi v6i bai toan do ludng do tuong tut ngit nghia clia cip tit song ngit, ludn 4n da
dé xudt mot mo hinh mang noron hoc moé hinh word embedding song ngit Viét- Anh.
St dung mo hinh word embedding song ngit dan hoc duge dé do luong d6 tuong tu ngit
nghia cho céc cap tu song ngtt Viét-Anh.

10. Xay dung bo dit lieu VSimLex-999, VESim-1000, cong bd cic bo dit liéu nay cho
cong dong nghién citu st dung.
Nhiing déng gép dugc trinh bay trong cdc cong b6 (1), (10), (18) va (14) trong muc

danh sdch cong trinh khoa hoc.

6.2 Hudng phat trién

Luan an da dé xuat mot s6 moé hinh hiéu qua cho bai todn xdc dinh quan hé ngit
nghia ctia tit vung. Trén co s§ nhitng nghién ctu da tién hanh, mot s huéng nghién
citu tiép theo ciia ludn an c6 thé duge tién hanh gdm: dé xudt md hinh hoc vector biéu
dién tir v6i dic trung ngtt nghia phu hop cho bai todn LE, nghién ctru stt dung cdc mo
hinh hoc sau dé khai thac nhiéu dic trung ngit nghia clia tit gitp téng hiéu ning cho
mo6 hinh ASC, nNghién cttu do luong do tuong tu ctia cap tir theo ngit canh.
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