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MG dau

1. Tinh cap thiét ctia luan an
Van dé quan trong ctia dich may lién quan dén viéc lam thé nao dé sinh ra thi
tu cac ti (cum) chinh xac trong ngon ngit dich. Trong hé dich may théng ke
dya trén cum tu (PBSMT), viéc ddo cum ti vAn con don gidn va chat lugng
chua cao. Bén canh d6, do céc ngon ngit c¢6 nhiéu dic diém khac nhau dan t6i
khong thé mo hinh héa chinh xac trong qué trinh dich.

Phuong phap tién xtt 1§ v6i cach tiép can td hop c6 wu diém la gitt dugc
diém manh ctia he théng dich may dua trén cum ti, gidm thiéu thoi gian giai
maé, ciing nhu gitt diém manh ctia dich may theo ct phép trong bai toan dao

trat ty tu. Nhitng van dé thach thic dit ra:

- Mot s6 nghien citu da ap dung ddo trat tu tit dira trén cay ct phap phu
thuoc cho chiéu Anh-Viet. Tuy nhién nhitng nghién cttu nay chi yéu dung

cac luat bang tay, chua ap dung cac luat tir dong trong bai toan dich.

- It nghien ctu st dung tién xi Iy dya vao cay ci phap phu thude, ton tai

nhiéu han ché can cai tién dé nang cao chat lugng.

V6i uu diém clia cau trac cay phan tich phu thudc trong viéc thé hien quan hé
phu thudc tr, téc do nhanh, phtt hop v6i van dé sip xép lai trat tu tir, luan an
tap trung nghién cttu dé tai: "Cdi tién chat hiong dich mdy thong ké cho cdp
ngon ngit Anh-Viét dua vao cay phan tich ci phdp phu thuoc”.

2. Muc tiéu cua luan an

e Nghién citu cic phuong phap gidi quyét bai toan dio cum tit trong dich

méy théng ké dya vao cum theo huéng tiép can tién xit 1y.

e Xay dung, mé rong cac luat thi cong va phat trién cac luat tu dong ap

dung dé cai thien chat lugng dich may théng ke.



e Nghién cttu hé théng dich théng ké Moses, tich hop tri thitc ngon ngit, deé
xuat phuong phap mdi, thiyc nghiem.
3. Dbéng gbép cua luan an
e Nghién cttu cic hién tugng ngon ngit, dé xuat cac luat ddo trat ty tir thi

cong tir viec Iya chon dic trung vé ngon ngit trén cay ct phap phu thuoc.

e Dé xuat phuong phap st dung da phan 16p trong hoc may dé gidi quyét

bai toan sap xép lai trat tu tit. Cac luat duge hoc ti dong tit ngit lieu.

e Dé xuit phuong phap st dung mang no-ron dé gidi quyét bai toan sip

xép lai cau nguon theo thit tu tit cau dich.

e Phan tich 4nh hudng ctia cic 161 phan tich ct phap dén chat luong dich

qua viéc ap dung cac luat sip xép lai trat tu tit phia cau nguon.

Két qua nghién citu duge cong bd trong 10 cong trinh: 08 bao cdo trong ky yéu
ctia hoi nghi qudc té c6 phan bién; 01 bao cdo trong ky yéu ctia hoi thdo qubc
gia c6 phan bién; 01 bai bao & tap chi trong nuéc c6 phan bién.

4. B6 cuc cna luan an
e Chuong 1 Tong quan cac van dé lién quan luan an.

e Chuong 2 Phuong phap dya vao luat thu cong cho bai toan dao trat tuy

tit trong dich mAay thong ke.

e Chuong 3 Phuong phép st dung cac luat tu dong bing hoc may vdi da

phan 16p.

e Chuong 4 Phuong phap st dung mang no-ron két hgp cac thong tin ngi

canh.

e Chuong 5 Anh huéng ctia cdy phan tich ca phap phu thudc va xay dung
hée théng thit nghiem.



Chuong 1

Tong quan cac van dé lién quan

luan an

Chuong nay trinh bay tdng quan vé cac van dé nghién cttu trong luan an,
bao gom: dich may (Machine Translation - MT), dich may thong ké (Statistical
Machine Translation - SMT), mo hinh dich may dva trén cum ti, phan tich
ct phap, cit phap phu thuoc, cac nghién ctu lien quan, dua ra van dé con ton

tai ma luan an sé tap trung gidi quyét.

1.1 Lich st dich may

Dich 1a mot qua trinh chuyén nghia ctia cac tit hay vin ban sang ngon ngit
khéc, lien quan dén viéc gidi ma nghia clia ngoén ngit nguodn va sau dé ma hoa
lai theo nghia vio ngon ngit dich. Qua trinh doi héi kién thitc day di vé ngon

ngit bao gom: hinh thai hoc, ct phap, ngit nghia...



Interlingua

Semantic Semantic
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Direct translation : Direct 4
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Text

Text

(a) Thap chuyén ddi thé hien qua trinh dich

theo cac phuong phap khac nhau

Source Text Target Text

(b) Thap chuyén ddi thé hién cac kiéu phan
tich trong so do hinh théap

Hinh 1.1: So do hinh thap thé hién cac he théng dich may khac nhau.

1.2 Tong quan vé dich may

1.3 Dich may théng ké

Dich méay théng ke (SMT) 1a mot phuong phap tiép can cia dich méy dya

trén phan tich thong ké tap dit lieu cac cip cau tit hai ngon ngit, ngit lieu song

ng.
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Hinh 1.2: Kién trac co ban cia hé thong dich may thong ke



1.4 Dich may mang no-ron

target output words

o .

suis étudiant loss layer

|j |j |j Isn.ﬂfmax Tayer

hidden layer 2

Je
initial {zero) |j
states

I.&idden layer 1

embedding layer
| am a student _ Je  suis étudiant
source input words target input words

Hinh 1.3: He théng dich may dya trén mang no-ron

1.5 Phan tich ca phap phu thudc

1.6 Van dé dao trat tu tir trong dich may
1.6.1 Su khac nhau vé thi tu tir gitta cAc ngdén ngit
1.6.2 Bai toan sap xép lai trat tu ti

Bai toan dich may théng ké ¢om hai bai todn con: doan dinh tap hop ti
trong ban dich v& x4c dinh thit ty clia cc tir dich (bai toan sép xép lai).
1.7 M6 hinh dich may dya trén cum two

Kién tric cia mo hinh dich dya trén cum tir trong hinh
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Ngén ngir
nguén

i } — & M0 hinh ng6 o A
Thuéat toan tim kiém ol 0 hinh ngon ng (e, f)
BEAM
M ~ Y .
o = argmaXZthm e, f) | ¥ Mé hinh dich hy(e, 1)
e m=1
Ngén nglr Céc dac trung cla dich
dich may dua trén cum ti

Hinh 1.4: Kién trac ctia mo hinh dich dvya trén cum tit
1.8 Cac nghién ctu lién quan

1.8.1 St dung cac luat thi cong cho van dé tién xit ly

1.8.2 S dung cac luat tu dong cho van dé tien xi ly

1.9 Két luan chuong



Chuong 2

Phuong phap dua vao luat thu
cong cho bai toan dao trat tu tw

trong dich may théng ké

Trinh bay céch gidl quyét van dé sip xép lal trat ty ti (ddo trat ty t) dya
trén tién xi 1y cho bai toan dich véi kho ngit lieu song ngit Anh — Viet. Tu
phan tich cac thong tin trén cady ct phap phu thudc va cac hién tugng ngon
ngtt, st dung cac luat thi cong dé gidi quyét van dé dao trat tu tit nhu bude

tien xit 1y he thong dich may.

2.1 Van dé dao trat tu tir trong dich may

Viéc dao trat tu tu dya vao cay phan tich phu thudce va ap dung céc luat

sap xép lai dé tién hanh thay doi thit tu cac ti.



2.2 Cac nghién ctu lién quan

2.3 Dich may théng ké dua trén cum tir

Thue hién dich cau nguon sang cau dich bang cich chia cau nguon thanh
cac chudi cum tit, mdi cum duge dich sang ngon ngitt dich. Biéu dién cta qué
trinh qua cong thic: .

t= ar%gaxgkifj(s,t,a) (2.3.1)

2.4 Tién x& 1§ ca phap phu thudc cho dich may
thong ke

(a) Dependency tree representing the preordering

nin

amod

aux det

nsubj prep pobj

I 'm looking at a new jewelry site
PRP VEP WVBG M DT M L] MM

(b) Preordering for English-Vietnamese translation

(en) I'm looking at a new jewelry site .

X

(en') I 'm Iocking/ at a site new jewelry . '
(vn) T EaLg\xem rrjfjt t>m\$m .

Hinh 2.1: Vi du vé tién xtt 1§ cho dich Anh-Viét.

Preordering ‘ |

2.4.1 Phan tich hién tudng ngén ngit va van dé sap xép lai

Tap trung vao viéc phan tich cac cau tric thong dung nhat cta tiéng Anh

khi dich sang tiéng Viet nhu trong hinh 2.2 va hinh 2.3



English sentences — a personal computer

——det—

oy wTEm

Sentences with Dependencies ==> 3 personal computer

Reorder sentences a computer personal
Vietnamese sentences T=> mét may tinh ca nhin

Hinh 2.2: Vi du vé hién tuong ngon ngt trong cum danh tit v6i amod va det. Trong

vi du nay, danh tir “computer” dugc dao véi tinh tit “personal”

English sentences = the most beautiful

e it —

HEIS’”MM\JJ
Sentences with Dependencies ™ the most beautiful

Reorder sentences [— the beautiful most

Vietnamese sentences = dep  nhat
Hinh 2.3: Vi du vé hién tugng ngon ngit trong cum tinh tit véi advmod va det
2.4.2 Luat chuyén doi trat tu tir
Anh xa: T — (L,W,0)
e T la tir loai ctia tit chinh (ntt cha) trong cum trén cay ci phap phu thudc.
e L. 14 nhan phu thudc (hay quan hé phu thudc) ctia cac nit con.
e W I3 trong sé dé xéc dinh thit tir clia nit con.

e O la dang ddo (Normal: khong déo, Reverse: dao).



T (L. W, 0)
(advcl 2, Normal)
(nsubj, 2, Reverse)
(prep. -2, Normal)
(doby, -2, Normal)
VB* (prt. -2. Normal)

(awx, 2, Reverse)

(awxpass, 2, Normal)
(neg, 2. Normal)
(self 2. Normal)

(advcl -2, Normal)
(awx, 2, Normal)

(awxpass, 2, Normal)
(neg, 2. Normal)
(cop, 2, Normal)
(self -2, Normal)

(prep. -2, Normal)

(rcmod, -2, Normal)

(amod, -2, Reverse)
(self 2. Normal)
(poby, -2, Normal)
(self 2. Normal)

JIS, JIR, JJ

NN, NNS, NNP

IN, TO

Hinh 2.4: Cac luat bang tay cho viéc siap xép lai tit tiéng Anh sang tiéng Viét sit dung
tién xtt 1§ ctt phap phu thuoc.

2.4.3 Tap cac luat dao trat tu tw thu cong

2.5 Thuc nghiém vé sit dung cac luat thi cong dua
trén tién x 1y trong dich may

2.5.1 Tap dit liéu va cai dat thuc nghiém

2.5.2 Két qua thuc nghiém

2.6 Két luan chuong

Stt dung céc luat thit cong dé gidi quyét vin dé dao trat tu tir. Ap dung
phuong phap tien xit Iy dem lai can biang gitta toc do, thoi gian thyc hién va

do chinh xac trong qué trinh gidi ma, nang cao chat lugng dich.



Pos-tags | Nhan phu thudc nat con Vi tri
nit cha
aux, nsubj, mark, self, advmod, advcl, discourse, neg, csubj, dep, preconj, expl, cop, appos 2
rcmod, amod 1
VB nsubjpass 0
possessive -1
Tmod, ichj, acomp, prt, parataxis, xcomp, ccomp, vmod, cc, conj, prep, punct, dobj -2
det, self, nsubj, cop, advmod, mark, aux, neg, num, csubj, predet, discourse, advcl, expl, 2
nsubjpass, tmod, preconj, auxpass, dobj, quantmod
npadvmod 1
NN prt 0
number -1
XCOmp, ccomp, parataxis, possessive, poss, dep, cc, nn, appos, vmod, rcmod, conj, prep, -2
punct, amod
self, nsubj, cop, advmod, mark, aux, advcl, csubj, poss, neg 2
predet 1
discourse
s dobj -1
possessive, xcomp, ccomp, amod, parataxis, appos, dep, cc, det, remod, conj, vmod, punct, -2
prep
self, advmod, punct, preconj, neg, nsubj, mark, mwe, ccomp, discourse, dobj 2
parataxis 1
TO advel 0
xcomp -1
aux, tmod, prep, dep, cc, conj, pcomp, pobj -2

Hinh 2.5: Mot khdo sat vé vi tri tir loai va cdc nhan trong viéc sip xép lai thit tu ti

Bang 2.1: Thyc nghiém st dung cac luat thu cong cho kho ngit liéu song ngit Anh-Viét

Heé théng | BLEU(%) | M6 ta

System 1 26.95 Ap dung cac luat v6i nhém danh tir

System II 26.71 Ap dung céc luat véi nhém dong ti

System III 27.15 Ap dung cac luat v6i nhom tinh tir vi gisi tir
System IV 27.26 Ap dung cac luat thi cong véi toan bo cac nhém
Baseline 26.52 Heé théng dich trén cum tit trong cong cu Moses




Chuong 3

Phuong phap st dung cac luat tu

dong bang hoc may véi da phan 16p

Trong chuong nay, trinh bay cach gidi quyét bai toan ddo trat tu ti nhu
budce tién xit 1y cho bai toan dich bang cadch mo hinh héa bai toan dio trat tu
tr v4i cac phan 16p quan hé thtt ty (van dé tién xit Iy dya trén phan 16p): cac
luat dao trat tu ti duge sinh ty dong tir dit lieu, duge nén thong tin tri thic,

cac dic trung ngoén ngit vao md hinh hoc may.

3.1 Tién xt ly dua trén phan 16p cho dich may dua
theo cum

T nhitng vu diém clia hoc may, ching t6i dé xuét stt dung ki thuat hoc
may trong viéc gidi quyét van dé ddo trat ty tit va ap dung nhu qué trinh tién
xtt Iy cho hé théng dich may.

3.1.1 Van deé tién x& 1y duwa trén phan l6p

Xay dung moé hinh hoc méay c6 thé tuy dong thay ddi thit tu cac tit trong

cau ngon ngit nguodn sang thit tu tuong tng véi cau ngon ngit dich.
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3.1.2 Dac trung

{a) Dependency tree representing the preordering

nn

amed

nsubj prap _ pobj

i l

I 'm looking at a new jewelry site
PRP VEP VBE L] oT oM NN NN

{b) Preordering for English-Vietnamese translation
{en) I'm looking at a new jewelry site .
Preordering

{a) Dependency tree representing the preordering

sub punct

sub vmod

e nmod

__phai dwoc gin_giir

nhiFng truyén_thdng tét_dep 3
N ] A N v v

{(b) Preordering for Viethnamese-English translation
(vn) nhimg truyén_thdng t5t_dep cin_phéi dugc gin_gilr .
Preordering r ‘

en') I'm Iooklng ata 5|te new jewelry ‘ (vn') nhimg t8t_dep truyEn_théng cin_phdl duge gin_gilr .

{vn) 11613 L \)cem mdt trang w %omtrang

Hinh 3.1: Vi duy vé tién xit I cho ngit lieu song ngit Anh-Viét.

{en) there are some good traditions which should be saved all accounts .

3.1.3 M6 hinh phan 16p

-Thudt todn 2.1: Trich xuat tu dong cac luat véi dau vao bao gom céac cay
phy thudc clia cidc cau nguon va cidp giong hang ti.
-Thudt todn 2.2: Tién hanh bang cach xét tat ci céc luat sau khi hoan thanh

theo thuat toan 1 va cac cay phu thudc phia ngudn dé sinh cau méi.

Postag | Postag |\ Nhanphu | o ppr g0 | Tileddo
nit cha nitcon | thudc nit con i -
MNS IR amod 1001 |361/612
NNS NN nn 100 1 |2137/3116
NNS PRPS poss 1001 |4001/5763
NNS 1 amod 1.0-0_1 | 7485/10606
NN 1R amod 1001 |337/547
NN PRPS poss 1.0-0 1 |9518/12877
NN NN nn 1001 |[2325/3799
NN DT det 1 00 1 | 28682/53057
NN 1 amod 1001 |6591/8308
NNP NNP nn 1.0-0 1 | 3798/7099
NNP oT det 100 1 | 1025/2013
1 WRB advmod 100 1 |455/783
7] RBR advmod 1. 00 1 |429/638
] RBS advmaod 1001 |707/829
7] oT det 100 1 | 865/1683
RB DT det 100 1 |318/550

Hinh 3.2: Thong ké vé quan hé gitta nat cha v6i nit con trén ngi lieu song ngi.
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3.2 Thuc nghiém vé phuong phap sit dung phan
16p cho viéc tién xit ly trong dich may
3.2.1 Tap dit liéu va cai dat thuc nghiém

3.2.2 Két qua thuc nghiém

Pos-ta; Pos-tag nat Nhan phu thudc Pos-tag nut Nhan phu thudc . - I
nat chg con thL’fnhé’t nut cos thir nhat con thﬁ' hai nat copn thir hai Thirty dao | Til2 ddo
VBZ EX expl NNS nsubj 10201 2| 144/229
NN DT det VB dep 10201 2| 63/119
NNS DT det 1S amod 1.2 0102 | 66/115
VBD EX expl NN nsubj 10201 2] 209/3239
NNS &) num 1 amod 1.2 _0-1_0_2 | 364/489
RB RB advmod IN mwe 10201 2] 81/121
NN DT det VBP rcmod 10201 2| 312/605
VBZ EX expl NN nsubj 1.0_2-0_1_2 | 872/1350
NN [ num 1) amod 120102 117/171
NNS 1 amod VBP rcmod 1.0_2-0_1_2 | 67/125
NN PRPS poss VB vmod 10201 2] 171/292
NNS DT det NNP nn 120102 | 96/170
NNS cD num NN nn 120102 69/111
NNS 1 amod VBG vmod 10201 2| 80/128
NN PRPS poss IN prep 1.0_2-0_1_2 | 495/920
NNS NN nn IN prep 10201 2| 141/260
VBP NN nsubj VB xcomp 1.0 2-0_1_2 | 220/386
NN DT det VBD dep 10201 2| 62/119
IN RB advmod VBG pcomp 102012 214/341
NN 1 amod IN prep 1.0_2-0_1_2 | 494/926
NN NN nn IN prep 10201 2| 121/229
NN NN poss 1 amod 1.2 002 1| 64/110
NNS PRPS poss IN prep 102012 |112/210

Hinh 3.3: Théng ké vé quan hé gitta nit cha v6i hai ntit con trén ngit lieu song ngi.

Bang 3.1: Hiéu nang cho tac vu dich Anh- Viét

He théng BLEU (%)
Baseline 26.52
Manual Rules 27.26
Auto Rules 27.09

Auto Rules + Manual Rules 27.34

3.3 Két luan chuong
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Chuong 4

Phuong phap st dung mang nd-ron

két hop cac thong tin ngi canh

Trong chiong nay, trinh bay noi dung, két qua nghién ctu vé tién xi ly
ct phap phuy thudc cho bai toan dich may théng ké Anh-Viet stt dung phuong
phap hoc may trong d6 mang no-ron dung cac thong tin ngit canh tiu word

embedding.

4.1 M6 hinh dao dva trén mang no-ron sit dung
cay ct phap phu thudc cho dich may théng keé

Hinh mo ta kién tric va céc dit lieu hudn luyéen, trich xuat dic trung

trong mo hinh.

4.1.1 Daic trung cho phan 16p va huin luyén md hinh

Phan 16p head-child

Phan 16p sibling

Cac dac trung cho hai phan 16p nhu trong hinh va hinh [4.3]
Lép truyén thing
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Mbi dic trung duge 4nh xa bdi viec tham chiéu bang véi biéu dién véc to
va cac véc t0 két qua duge ndi vd dua vio mdi chudi cic 16p an (cAc ma tran

trong s6) dung ham kich hoat sigmoid:

(4.1.1)

Swap or  SEneD)

/?,q\ln-order?
1 N layers [That]| [moment| [changed| []

DT] [2NN] [3VBD] [{PRP] (NN [6]]
T Concatenated embedding
Lookup Table
Discrete Feiure vector KhOénh_khéC thay_d()i D
(eoncatenation)
(@) (b)
Head child Punctuation bel
Pair Labe
X T(xn) Lxn) Xe T(xc) L(xd) W(XhXc)
(3,2) changed VBD root moment NN Nsubj 0 (-1, 0)
(3,5) changed VBD root Null Null Null 0 (0;1)
(2,2) moment NN nsubj That DT det 0 (0;1)
(5,4) life NN dobj my PRP poss 0 (-1, 0)
(c)
Left child Right child Head Punctuation
Pair Label
Xi T(x) L(x) Xr T(x:) L(x;) Xn T(xx) w(x,x;)
(2,5) | moment NN nsubj life \" dobj | changed | VBD 0 (0;1)

(d)
Hinh 4.1: M6 hinh d&o cho dich mdy thong ké Anh-Viét sit dung mang no-ron vdi cay
phan tich phu thugc: (a) Kién trac phan 16p mang no-ron (b) Mot giong hang cau tir
ngit liéu song ngit Anh-Viet v6i cac dit lieu huan luyén va dic trung duge trich xuat

cho: (c¢) phan 16p cha-con va (d) phan 16p anh-em.

Lép an da cho chuyén doi v6i véc to embedding z, véc to trong s6 W va mot

gid tri bias b, dau ra dy doan § xac dinh bdi:

z=Wax+b (4.1.2)
d = tanh(z) (4.1.3)
Huén luyén mang no-ron
L I
L= —T;yilog?)z‘Jr(l—yi)10g(1—ﬁz’) (4.1.4)
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DPic trung | M6 td

Pair Cép tu voi quan hé nit cha-con

Xn Tu nit cha xp

T(xn) Part-of-speech (POS) tag cuia niit cha xu

Lxn) Nhan phu thudc L(xn) giita xn voi nut cha
cua Xp

Xc Tr cua nat con xc

T(xe) Part-of-speech (POS) tag cuia niit con X

Lxc) Nhin phu thudc L(xs) gilta xn v6i niit con Xc

@ (Xn, Xc) Gia tri logic o(Xn, Xc) d‘é chi néu c6 déu cau

la con ctia ntt cha xn, ton tai gitra ntit cha xx

va nat con Xc

Label Nhin c6 gi4 tri trong khoang -1 dén 1 @& cho
biét nut con & bén trai hay bén phai hodc gitr
nguyén Vi tri voi nat cha.

Hinh 4.2: Cac dic trung cho quan hé head-chlid trong mo hinh phan 16p

Dic trung | M6 ti

Pair Cép tir voi quan hé anh-em

X1 Tur cua nut bén trai x;

T(xy) Part-of-speech (POS) tag ctia nit x|

L(xy) Nhan phu thudc L(x) gitra nit x| va Xn

Xr Tt ctia nat bén phai x;

T(xr) Part-of-speech (POS) tag ctia nit x;

L(x:) Nhan phu thudc L(x) gitra nlit X, va xn

Xh Tur ctiia nat cha xn

T(xn) Part-of-speech (POS) tag cua xn

(X1, X) Gia tri logic o(xi, Xr) d8 chi néu c6 diu cau
14 con cua nut cha xu, ton tai gitta nit x; va
nat X,

Label Nhin c6 gia tri trong khoang -1 dén 1 cho
biét niit con phai ¢ bén trai hay bén phai
hodc gilt nguyén vi tri so vdi nut con trai.

Hinh 4.3: Cac dédc trung cho quan hé sibling trong mé6 hinh phan 16p

4.1.2 Khung lam viéc cho dao trat tu tu

Khung lam viéc mo ta trong hinh . Ching t6i ap dung thudt toan 4.1
(Xay dyng mo hinh huin luyen) va thudt todn 4.2 (Sap xép lai) trong khung

lam viéc ctia chiing t6i.
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Input sentence

A 4

Conll format

A 4
Representation

feature
Head-Child Sibling
relatio relation
PAC Model SIB Model

Prediction Prediction
child-head order sibling order

New representation
feature

Rebuild

New sentence

Hinh 4.4: Khung lam viéc cho qua trinh tién xit 1y cau ngudn ti dit litu song ngit

Anh-Viet.

4.2 Thuc nghiém vé phuong phap st dung mang

no-ron két hop théong tin ngit cAnh

4.2.1 Tap dw liéu va cai dat thuc nghiém

4.2.2 Diém BLEU

4.3 Phan tich va thao luan

4.4 Két luan chuong

16



Bang 4.1: Thong ke ngit lieu

Corpus Sentence pairs | Training Set | Development Set | Test Set
General 133403 131019 1304 1080
Vietnamese English
Training Sentences 131019
Average Length 18.91 17.98
Word 2481762 2360727
Vocabulary 39071 54086
Development Sentences 1304
Average Length 22.73 21.41
Word 9092 8567
Vocabulary 1537 1920
Test Sentences 1080
Average Length 22.70 21.42
Word 22707 21428
Vocabulary 2882 3816

Bang 4.2: Hiéu ning cho tac vu dich Anh- Viét

He théng BLEU (%)
Baseline 26.5
Manual Rules 27.12
Auto Rules 27.07
DPNN Classifier 27.16
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Chuong 5

Anh hudng cua cay phan tich ca
phap phu thudc va xay dung hé
thong thu nghiém

Trong chuong nay, thuc hién phan tich so sanh dé quan sat hi¢u qua cla

cac 161 phan tich cii phap khac nhau déi véi viec sap xép lai bang cach két hop

cac phuong phap thuyc nghiém va mo ta.

5.1 Phan tich ci phap phu thudc

punct
dep

dep

vmod

punct sub

dob ade l’nmud—‘ amodl
quan_phuc . ‘ khéng| |nd_sing| |nhung| |ph3m_cht| |anh_hing vin I3p_lanh . |

Hinh 5.1: Biéu dién dd thi cay phan tich phu thuodc véi cdc nhan quan he.

Theo quy udc phd bién trong cac tai lieu vé ci phap phu thude thi muc tir
nam & goc clia mili tén 13 tir chinh — goi 13 head, muc tit ndm & dau mii tén 1a

tit phu - goi la dependent.

18



5.1.1 Bai toan phan tich ct phap phu thudc

Bai toan tdng quat: Cho mot cau, phan tich ¢t phap dua ra mo ta vé

quan hé va vai tro ngit phap clia cac tlt, cum tit va hinh thai ctia cau do.

X

Parser v
— Learning Parsing Inference
= |~ ™| Algorithm |~ ™| Model Algorithm
— 1
Training y

Data

Hinh 5.2: M6 hinh bai toan tong quét vé phan tich ci phap phu thudc

5.1.2 Dinh dang dir liéu theo chuan CoNLL

5.1.3 St dung tap nhan cho ci phap phu thudc

5.2 Anh hudéng ctia 16i phan tich cii phap phu thudc

t6i chat luong dich may

5.2.1 Phuong phap phan tich 16i

- Do su tuong tu tit mdc chuan va cau dude sip xép lai dya trén Gold-Tree,
ciing nhu gitta méc chuan va cau duge sip xép lai dya trén timg cay ci phap.

- X4c dinh mitc do 16i phan tich ct phap anh hudng dén sap xép lai.

5.2.2 Danh gia
St dung do do Kendall’s tau (7) xép hang do tuong quan dé do do tuong
tu thit tu tir trong cac cap cau gom dit lieu chuan va dit lieu duge sip xép lai.

_ #of concordant pairs

#of all pairs
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Phan tich ca phap
(PTDT) b nh gia 2
CONLL Bl Cay chudn

tao thu cong

Cau sdp xép

Phwong phap AL
lai tha c6n x
s4p x&p lai : € M Tiéng Anh

s : , Sépxiﬂé:plai
L dong Panhgial chuan

Sap xép lai

Panhgial

Panhgidl

Hinh 5.3: M6 t& phuong phap phan tich 16i.

- —_—
should saxy warship(s) join navy combat pover & improve(d)
NN  VC_W NN P

TN N IS

nén noi sirc_manh tau_chién tham_ gia luc_lwong hai_guén duoc ndng_cao .

T —

—
nén néi site_manh tau_chién tham_ gia lye_lugng hai_guédn duge ndng_cao .
should say warship{s) join navy combat power s improve(d)

(a) Cay chuan

(b) cay phan tich cu phap sai

Hinh 5.4: Vi du vé 18i do xac dinh sai loai phu thuoc ntt géc khi so sanh dit liéu

thong ke giita cay dudc sinh ra vé6i cay duoge sinh tir dit lieu chuan.

™ N P = 4
_ ? POS-ags |SGfan | %
English: He went (to) bookstore buy -ed a book
| w 2| s
Tiéng Viét: Anh_dydi téi hidu_sach d& mua mét cudn_séach . ‘ PN 1 1/6
Cay chuan NN 1 16
H[] i} 1 1;;6
English: He went[to} bookstore bu)r <« a — PU, ! 1!6
POStag: PN W NN W AS (D M NN PU Tong so ]

Hinh 5.5: Vi du vé 16i tit loai khi so sanh dit lieu théng ké gitta cay dudc sinh ra véi

cay dugc sinh tit dit lieu chuan.
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Panh gia 1: s dung tap cac tiéng Anh
duoc sép xép lai tha cong nhw diém chuan
va so sanh no véi tap cac cau tiéng Anh
duoc sép xép lai tw dong.

[ Al dutge sip x6p thil oong: That moment changed my life .

Can tiéng Anb duge sip xép tyf dong: moment that changed life my

60%

- - Baseline

50%

——Auto-DPC

e GOld-DPC - 0%

30%

20%

Percent of Sentences

10%

0%

T Baseline  Auto-DPC Gold-DPC
1 3 60 65
1~09 167 236 219
0.9~ 08 183 110 £
0.8~07 65 3 31
0.7~06 31 18 10
0.6~05 17 1 10
0.5~04 14 1 3
04~03 1 2 5
0.3~02 2 2 1
02~0.1 4 1 1
0.1~00 1 0 0
—00~-01| 0 0 0
—01~-02| 0 0 0
—02~-03| 0 1 1
~03~=04| 0 0 0

Danh gia 2: s dung tap cac cau tham
chiéu tiéng Viét dong vai tro diém chuan va
so sanh voi tap cac cau tiéng Anh duwoc
sép xép lai ty dong.

Tiéng Anh: That moment changed my life .

Tiéng Viet: Khodnh _khic d5 da thay_ddi enge_doi t0i .

5%
Baselin _ . 0%
Auto-DPC i 2%
o GGDPC s 20%
- - 15%
- 10%
— e 5%
o5
0s 06 09 1

07 .
Kendall's tau [z}

Percent of Sentences

T Baseline  Auto-DPC  Gold-DPC
1 330 611 687
1~0.9 615 629 608
0.9~08 523 408 403
0.8~0.7 292 232 236
0.7~06 192 127 114
0.6~05 §7 59 55
05~04 42 39 35
04~03 11 18 15
0.3~02 16 4 4
02~0.1 6 3 3
0.1~00 4 1 1
0.0~ —0.1 4 2 2
2 1 1
0 0 0
1 0 0

5.2.3 Phan tich nguyén nhan gay 16i dao trat tu tw

5.3 Két luan chuong
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nat cha: tir loai sai khi duge nhan biét nhu nat cha.

phu thudc: tir loai khong phai la mét phu thudce doc lap véi nat cha.



Két luan

S&p xép lai trat ty tir trong budc tién xit Iy nhu mot phuong phap bd sung 6
hiéu quéa d6i véi cac hé thong dich may truyén thong, déng vai tro quan trong trong
ban dich.

1. Tém lugc cac két qua va déng gép cta luan an

Cac két qua va déng gop bao gom:

e Dé xuit cac luat ddo trat tu tir tha cong bang viec lya chon cac dic trung vé

ngdn ngit trén cay phan tich ca phap phu thuoc.
e Chiing toi dé xuat luat ddo trat tu tir tu dong. Véi hai dé xuat gom:

— Khai thac cac dic trung vé ngon ngit va dé xuat phuong phap st dung da
phan 16p trong ki thuat hoc may dé giai quyét bai toan dao trat tu tit nhu
viéc doan nhan thit tr ding cia ngon ngit clia cau dau vao tuong tng véi

thi ty trong ngodn ngtt dich.

— Dé xuét phuong phép sit dung mang no-ron dé gidi quyét bai toan sip xép
lai cau ngudn theo tht tu tir cau dich truée khi dua vao heé dich dé nang

cao chat lugng ban dich.

e Dé xuat phan tich 4&nh hudng ctia céc 16i phan tich ci phap dén chat lugng dich

qua viéc a4p dung céc luat sip xép lai trat ty tir phia cau nguon.

2. Han ché va huéng phat trién cta luan an

Mé rong nghién citu ciia chiing t6i dén cac cip ngon ngit hodic tiung ngon ngit khéc.
Thit nghiem phuong phap hoc tu dong véi kho ngit lieu 16n, c6 do phu t6t dé c6 thé
xay dung cac luat bang tay co6 chat luong t6t ciing nhu hoc ty dong dé cé cac luat
sap xép lai trat ty tir tot hon. Ngoai ra chiing t6i sé tién hanh st dung cach tiép can
tich hgp vdo hé dich may mang no-ron dé c6 thé xay dung he théng dich tét cho ci

hai chiéu dich Anh-Viet, Viéet-Anh.
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