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MO PAU

1. Ly do lya chon dé tai

Truy hdi tap vin ban phi hop véi ngit nghia ciia truy van 1a muc tiéu quan trong nhét ciia
linh vuc truy hoi thong tin vin ban. Cac nghién ctru truy hdi van ban duoc tién hanh theo
hai huéng chinh la chu giai ngir nghia ("semantic annotation") [47], [56], [31], [22], [21],
[24], [45], [11], [28] va md rong truy vén ("query expansion") [66], [26], [40], [39], [27],
[63], [58] hién tai tép trung vao viéc giai quyét nghia tir vung (gdm tir va thuat ngit) trong
so khop van ban va truy van. Nghia cta tir vung c6 thé dugc biéu dién bing mot nhan
nghia, hodc mdt vector ngit nghia ("word embedding") hogc mot bién tiém an (“latent
variable"). Vi thé, thach thirc dat ra 1a giai quyét van dé truy hdi vin ban ¢ cip d6 ngit nghia
(1a mdt trong cac cdp do phan tich ngon ngir tu nhién). Ngit nghia, theo ngon ngit hoc, bao
gdm ca nghia ciia tir vung va quan h¢ phu thudc giita cac tir ngir trong cu. C6 ba van dé
trong thach thirc nay gdm (1) x4c dinh ngon ngit biéu dién ngit nghia (NN-BD-NN) cho cac
phat biéu trong ngon ngit tw nhién dé lam co s cho cac phép so khép khi tinh toan do lién
quan giita van ban va truy van, (2) bién d6i mot phat biéu trong ngén ngit tu nhién thanh
mot phat biéu trong NN-BD-NN va (3) d& xuat mé hinh c¢6 cac thanh phan va co ché xir Iy
phit hgp v6i NN-BD-NN. Khi d6, thay vi xit 1y van ban va truy van trong ngén ngit tu
nhién, mo hinh s& xtr 1y trén ngit nghia twong tmg ctia ching dé tinh toan d¢ twong dong.

Dua trén nhiing khao st vé truy hdi théng tin vé ngit nghia, luan an xac dinh hudng tiép
chu giai ngit nghia bang cach két hop Ontology cho nghia tir tiéng Viét, Phan tich quan h¢

phu thugc trong cau tiéng Viét va Mo hinh truy hdi van ban.

2. Muc dich ciia luidn an

Muc dich ciia ludn 4n 1a dé xut giai phap truy hdi vin ban trén co s¢ phan tich ngit nghia

ciia cdu tiéng Viét. Pé dat dwoc muyc dich nay, luin 4n phai giai quyét dugc ba vén dé



chinh: (1) Xé4c dinh NN-BD-NN, (2) Phén tich ngit nghia ciu tiéng Viét theo NN-BD-NN
va (3) Truy hdi vin ban theo NN-BD-NN ciia vin ban va truy van.

3. Noi dung nghién ciru

Luén 4n dé ra nhitng ndi dung cuy thé:

1. Khao sat cac dang biéu dién ngit nghia, dé xudt NN-BD-NN va chimg t6 NN-BD-
NN thoa yéu cau biéu dién ngit nghia theo hudng tiép can ngir nghia hoc chan —
nguy (truth-conditional semantics).

2. Nghién ciru phwong phéap phan tich ngit nghia cua tiéng Viét dé bién ddi cau tiéng
Viét theo dang NN-BD-NN. Noi dung nay gdm co ba bai toan con: (a) xay dung h¢
thong nhan nghia cho tir tiéng Viét; (b) x4c dinh nhan nghia cta tir tiéng Viét va (c)
phén tich quan h¢ phy thuc ctia cac tir trong cdu tiéng Viét.

3. Dé xuit m6 hinh truy hdi vin ban dya trén NN-BD-NN.

4. Doi twgng nghién ciru

Déi tugng nghién ctru thir nhat 1a hé théng nhan nghia cho tir tiéng Viét ding dé chu giai
nghia cho timg tir tiéng Viét. D6i tugng nghién ctru thir hai 1a cic quan hé phu thude giira
céc tir trong cdu tiéng Viét. D6i twong nghién ciru thir ba 1a cac cau tiéng Viét. Pbi tugng

nghién ciru thir tu 1 van ban c¢6 mot chit dé cu thé, khong c6 hién tugng chuyén mach y.

5. Pham vi nghién ciru

Pham vi nghién ciru vé xir Iy ngén ngit tu nhién:

- Phan tich ngir nghia dya trén ngit phap phu thudc [51] va cac rang budc ngit nghia
dugc x4c dinh tir két qua phan tich phy thudc thu cong cho cac cau thuc té. Viéc
phan tich ap dung cho ngilt doan hodc cau riéng lé ma khong phan tich ngir nghia
din ngén cita van ban.

- Ngir nghia ctia cdu hodc ngir doan dugc phan tich 14 nghia ciia tir v mdi quan hé
phu thudc giira chung trong cau [52, 53] khong xir [y ham ¥, 4n y.

- Vin ban dam bao tinh lién lac (cohesion), khong c6 hién tuong chuyén mach y.



Pham vi nghién ctru v& truy hdi thong tin:

Nghién ctru md hinh truy hdi vin ban dua trén mé hinh cin ban voi ba thanh phan
chinh 13 thanh phan phan tich vin ban, thanh phan 1ap chi myc va thanh phan so
khép phu hop voi NN-BD-NN.

CAu triic chi myc duogc dé xuit & muc logic, khong dat van dé cai dat, t6i wu va

nén chi muyc.

Y nghia khoa hoc va thue tifn ciia dé tai

Luén an c6 nhitng dong gop khoa hoc chinh:

1.
2.

7.

Dé xuit m6 hinh truy hdi vin ban ¢6 co ché so khép & mirc ngit nghia cia ciu.

Pé xuat mo hinh ontology cho nghia tir vung tiéng Viét (VLO) va phuong phap
xay dung VLO thu cong.

Dé xuét phuong phap phan tich ngir nghia ciia cdu tiéng Viét qua ba giai doan: (a)
phan tich cii phap phu thudc, (b) gan nhin nghia tir vung va (c) diéu chinh cic quan
hé phu thudc dua trén két qua phén tich ci phap phu thudc va cic rang budc nghia
duoc luu trir trong VLO.

Pé xudt phuong phép tinh toan do twong ddng trén NN-BD-NN theo do do

Jaccard-Tanimoto.

Céu triic ciia ludn an

Ngoai phan M& dau va Két luan — kién nghi, luan an dugc trinh bay qua nam chuong nhu

sau:

Chuong 1 trinh bay tdng quan vé nhiing nghién ctru lién quan trong truy hdi van
ban theo ngit nghia v&i hudng tiép cin ngdn ngit hoc tinh toan va cic co sé cho
viéc nghién ctru ¢ cac chuong sau.

Chuong 2 dé& xuit NN-BD-NN, cau tric biéu dién ngir nghia ciia vin ban va trinh
bay mé hinh truy hoi thong tin van ban dd dugc nghién ciru dé ap dung trén NN-

BD-NN.



Chuong 3 gi6i thi¢u vé Co so tri thirc ngit nghia tir vung tiéng Viét (VLO),
phuong phap xay dung va tac dung cta no trong giai phap truy hdi van ban theo
ngilr nghia.

Chuong 4 trinh bay phuong phap phan tich ngit nghia cum tir tiéng Viét dua vao
két qua phén tich ct phap phu thudc tiéng Viét két hop voi cic rang bude ngit
nghia trong VLO. Két qua phén tich ngit nghia dwoc ding xac dinh ngit nghia clia
cau theo NN-BD-NN.

Chuong 5 trinh bay két qua danh gia mé hinh truy hdi théng tin van ban tiéng Vigt

dua trén ngir nghia.



CHUONG 1. TONG QUAN

1.1 TRUY HOI THONG TIN

1.1.1 Lich sir nghién ctru

Thuat ngit “information retrieval” mai dugc C. N. Mooers dua ra lan d4u tién [44]. Theo
Mark Sanderson, tac gia nhu H. F. Mitchell, B. Nanus, H. L. Brownson da nghién ctru
truy hdi van ban tir thap nién 1950 [61]. Hién tai, thuat ngit “information retrieval” c6
thé duoc dién giai mot cach chinh xéac theo quan diém cta C. D. Manning va cac dong

tac gia (2008) [38] nhu sau:

"Information retrieval (IR) is finding material (usually documents) of an
unstructured nature (usually text) that satisfies an information need from within

large collections (usually stored on computers)."”

1.1.2 Mot s6 mé hinh truy hdi thong tin ciin ban

M6 hinh truy xuét thong tin cin ban c6 hai vin d& co so 1a cdu trac biéu dién vin ban va

phuong phap phan tich van ban.

1.1.2.1 M6 hinh Vector (Salton, Wong and Yang 1975).
M6 hinh vector c6 dic diém sau [60]:
- Dung céu tric Bag of Word — BOW. M&i tir dugc goi la term.
- Phuong phép phan tich van ban hodc truy vén 14 tich cac term va xéac dinh trong
s6 ciia chung dua trén tan sb va chi s6 IDF.
- So khép van ban va truy van theo dd twong dong giita hai vector ciia vin ban va
truy van. D6 twong dong c6 thé 1a moét chudn (metric) hodc mot do do bét ky,
chéng han Euclide, Cosine, Jaccard, v.v.
Mo hinh vector dugc cai tién nhd phwong phap phén tich ngit nghia tiém 4n Latent

Semantic Analysis — LSA[33], [16] hodc st dung word embeddings[42]. Cac word
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embeddings c6 thé dwoc udc lugng[41], [36], [55] tir mot khdi lugng van ban rat 16n.

Két qué ctia sur cai tién [a do phu ting.

1.1.2.2 M hinh x4c suét.
M hinh xéc sudt c6 cac dic diém [23]:
- Vin ban dugc biéu dién bing mot phan phdi da thirc cua cac term.
- Phuong phap phan tich tai li¢u la x4ac dinh phan phéi da thirc ciia cac term co
trong tai li¢u do.
- Phuong phap so khdp van ban va tai li¢u 1a tinh xAc sudt tai lidu c6 lién quan

dén truy vén.

1.1.23 M3 hinh cha dé
M6 hinh chi dé c6 dic diém nhu sau:
- Vin ban duoc biéu dién bing mot vector véi sb chiéu co thé chon. Mdi chiéu
tuong tmg v6i mot cha dé (topic).
- Phuong phap phan tich tai liéu duoc thuc hién qua hai budc 1a xac dinh tap chu
dé cia tap tai ligu va tinh x4c suit clia chung.
- Phuong phap so khép vin ban va truy van la tinh toan x4c sudt ma van ban tao
ra truy vén.

Mot s6 phuong phap phan tich tai ligu trong mé hinh chi d& gdm PLSA[29], LDA[9].

1.2 TONG QUAN TiNH HINH NGHIEN CUU

Nam 1964, B. Raphael theo tac gia nay, thuat nglt “semantic” dugc quan niém la "...
‘meaning’ of material" [7] da dua ra khai niém “Semantic Information Retrieval. C6 hai
nhém phuong phép gidi quyét vin dé nay la cha giai ngir nghia va mé rong truy vén tu

dong.

1.2.1 Chu gidi ngir nghia

Gonzalo (1998) [27], Mihalcea (2000) [40], Ozcan (2004) [54], Giunchiglia (2008) [25],
Wolf (2009) [68], Ngd Minh Vuong (2018) [47] Chu giai ngit nghia & bang cac synset
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trong WordNet [43]. Gonzalo (2000) [26] chi giai bang cic nhom tir dong nghia dugc
rat trich ty dong (sense cluster). Soner (2012) [31], Fernandez (2011) [22], Castells
(2006) [11], Hliaoutakis (2006) [28] va Vallet (2005) [66] chu giai bing cic thuc thé
trong mot ontology cho linh vyc riéng. Rodriguez (2016) [56], Egozi (2011) [21] va
Gabrilovich (2007) [24] chu giai bing cac khai niém tiém an. Trong cac nghién ciru nay,
vén dé truy hdi dugc giai quyét trén két qua chu giai thay vi trén tir ngit trong vin ban va
truy vén theo mé hinh vector, mo hinh LST va mé hinh xac suét.

Rindflesch (1993) [58], Matsumura (2000) [39] st dung thém quan hé phu thudc dugc
dinh nghia riéng, Moreda (2007) [45] ding cac quan h¢ tham t5 trong khung vi tir trong
ngén ngit hoc [2] &€ loai bo bot tai ligu khong lién quan trong két qua truy hoi.

Koopman (2016) [32] dung mot ontology trong linh vuc y khoa dé xac dinh do thi cac
thyc thé trong tir vin ban y khoa va tinh toan trong s6 céc thuc thé theo 6 thi nay.

Amir (2017) [6] cau thanh cic bd ba <S, V, O> (S — chu tir, V — dong tir, O — tan tir) dé
giai quyét bai toan so khop cau.

Céc nghién ctru trong hudng tiép cin nay tap trung chii yéu vao khia canh nghia cta tir
ngit trong cdu, khia canh quan h¢ phu thudc trong cau chi dugc giai quyét theo mot vai
quan hé phu thudc nén khai niém ngir nghia trong cac nghién ctru nay chua duoc dap

ing day du.

1.2.2 M6 rong truy vin tw dong

Fernandez (2011) [22], Tomassen (2010) [65] va Szymanski (2012) [64] xac dinh cac tir
khoa trong truy vén va xac dinh cic tir khoa lién quan ciia ching nho tir dién dong nghia
hodc ontology. Mgt truy van mé rong la truy van ban dau dugc ndi thém cac tir khoa lién
quan. Bai toan truy hdi dugc thuc hién trén vian ban va truy van duge mé rong thay vi
truy vén gc dé ting d6 phu trong két qua tim kiém.

Céc nghién ctru trong cach tiép can nay cho thdy viéc mo rong truy van chi tap trung vao
khia canh nghia cta tir ngit trong céu, khia canh quan h¢ phu thuéc dugc bo qua vi truy
van mé rong khong thé c6 ngit nghia cua truy van gbc vi nhiing tir lién quan dugc thém

vao truy van da 1am ngit nghia ctia cdu trd nén khac di.
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1.3

1.3.1

CAC CO SO CHO TRUY HOI VAN BAN TIENG VIET

Phan tich hinh thai

Phén tich hinh théi trong tiéng Viét da duoc mot sé két qua sau:

1.3.2

Bai toan tach tir (Word Segmentation): Két qua nghién ctru ctia Cam-Tu Nguyen
(2006) c6 F, dat dugc 1a 94.23% [48]. Két qua nghién ciru ciia Phuong Hong Le
¢6 d6 chinh xac 1a 95.6%

Bai toan gén nhan tir loai (POS Tagging): Két qua nghién ctru ciia Phuong Hong
Le (2010) c6 d6 chinh xac 1a 93.4% [34].

Phan tich ci phap phu thujc

C6 hai huéng tiép can:

1.3.3

Hudng tiép cén hoc may can treebank dii 16n. Két qua ciia Dat Quoc Nguyen
(2016) do chinh xéac dat 0.739 [49] véi dependency treebank duoc chuyén dbi tir
constituent treebank cta D. Q. Nguyen (2014) [50]. Ngit li¢u huén luyén chira
cac ddc trung tir va tir loai, chua c6 ddc trung nghia cua tur.

Hudng tiép cin theo hé luat van pham st dung céc luat van pham theo ngit phap
cu triic ngit doan huéng taim — Head-driven Phrase Structure Grammar (HPSG)

[571,[35]. Hién tai chua c6 két qua cong b cho tiéng Viét.

Phan tich ngir nghia cia cau

C6 hai phuong tién dé biéu dién ngit nghia ciia cau:

l.

Logic hinh thire: Blackburn (2003) [8], Delmonte (2009) [17] va Kamp (2011)
[30]. Phuong phap tinh toan hién tai chi ap dung cho nhiing cau don gian trong
d6 mdi ménh d& chi c6 mot dong tir.

Két qua phan tich phu thudc cta cau: Oepen va cac dong tac gia (2014) [52, 53],
Schuster va Manning (2016) [62] phén tich cau thanh cac quan hé phu thudc
theo Stanford Dependencies [15].
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1.4 VAN PE NGU NGHIA TRONG TRUY XUAT VAN BAN TIENG VIET

14.1 Ngir nghia cia tir

Khai niém 1.1 Nghia cua tir vung

Nghia ciia mot tir vieng la mot ky hiéu khéng tring ldp dieoe gian cho moi sw vdt, moi
tinh chat hodc méi hanh vi dwoc dién ta béi tir vung do trong mot van cdanh xdac dinh.

Néu diing cdc ky hiéu khéc nhau dé gdn cho nhing néi dung gidi nghia khdc nhau ciia

tik vung trong mét tie dién thi nhitng ky hiéu nay chinh la nhitng nghia cia tir vieng do.

14.2 Ngir nghia ciia ngir doan

Khai niém 1.2. Cym tir

Cum tir la mgt day cdc tir lién tiép nhau va cé cdc moi quan hé ngit phdp va ngiv
nghia voi nhau dé tao nén cdu tric cia mét ngit doan hodc mot cdau. Truong hop chi

6 mét tir thi ciing dwoc xem la mgt cum tir.

Khai niém 1.3 Nglr nghia ctia cum tur

Ngit nghia ciia mét cum tir la nghia ciia timg tir vung trong cdc moi quan hé phu véi
nhitng tir khdc trong chinh cum tiv d6. Cdc moi quan hé phu thugc ndy bao gom cdc
quan hé tham 16 ciia khung vi tir va cdc quan hé b6 nghia. Ngit nghia ciia mét cum tir

¢6 thé dwoc dai dién béi mét tir ¢é vai tro trung tam.

143 Ngir nghia ciia van ban

Khai niém 1.4 - Van ban

Van ban la mot tdp co phan biét thir tw cac cum tie. Van ban coé nghia xdc dinh dva
trén ngir nghia cua cdac cum tir theo trinh ty xudt hién ciia chung va cac lién tir tao

nén cau tric dién ngon cua van ban.

Khai niém 1.5 Nglr nghia ctia van ban

Ngit nghia ciia van ban khong don gian la két qua cong gop ngik nghia ciia cdc cum
tir. Ngit nghia ciia van ban la ngit nghia ciia timg cdu trong cdu tric dién ngon cia

van ban.
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14.4 Truy hdi thong tin vin ban theo ngit nghia

Khéi ni¢m 1.6 Truy hdi thong tin van ban theo ngit nghia

Truy hoi thong tin van bdn theo ngit nghia theo cdch tiép cdn ngon ngi hoc tinh

todn la truy hoi thong tin vin ban trong dé qud trinh so khép dwoc thie hién

trén ngit nghia cua van ban va ngir nghia cia cum tir truy van.

1.5 CAC VAN PE CAN NGHIEN CUU

Dé giai quyét bai toan dit ra, ludn an xac dinh can phai ¢6 cac diéu kién sau:

1) Mot tir dién cac nhin nghia tir vung dé khi thuc hién so khép s& so khép trén cac
nhiin nghia. Két qua so khdp trén cac nhin thé hién két qua so khép vé nghia tir
vung.

2) Mot tap hop cac rang budc giita cac nghia tir vung, c6 vai tro nhu nhiing rang
budc ngilr nghia trong cac van pham co6 rang budc ngir nghia HPSG [57] va van
pham gia t6 do [5] d& c6 dugc két qua phan tich ca phap dam bao dung ngit
nghia.

3) Phuong phap phan ngit nghia dua trén két qua phén tich ct phap theo ngit phap
phu thudc dé xac dinh tit ca quan hé phu thugc ding ngir nghia trong cau.

4) Ngon ngit dé biéu dién ngit nghia, 1am nén tang cho viéc so khép & muc ngit
nghia.

5) M5 hinh truy hdi phu hop dé xir Iy viéc so khop & mirc ngit nghia nhim diéu
chinh d¢ chinh xac va do phii trong két qua truy hoi.

Vi thé, luan 4n da tién hanh:

a) Dé xuit NN-BD-NN, biéu dién ngit nghia ctia vin ban va nghién ctru mé hinh
truy hdi vin ban trén biéu dién ngit nghia ctia vin ban va truy van. Cac ndi dung
nay dugc trinh bay trong Chwong 2.

b) Nghién ciru xdy dung mot co so tri thic ngit nghia tir vung tiéng Viét
(Vietnamese Lexicon Ontology - VLO) cho diéu kién 1) va 2). Noi dung nay

duoc trinh bay trong Chwong 3 cta luan an.
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¢) Nghién ctiru phuong phap phan tich ngit nghia ctia cum tir, dugc trinh bay trong

Chuong 4 cta luan an, dé dap tng diéu kién 3).
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2.1

2.1.1

CHUONG 2. MO HINH TRUY HOI VAN BAN

BIEU DIEN NGU NGHIA

Ngén ngit biéu dién ngir nghia

Ngon ngit biéu didn ngit nghia (NN-BD-NN) 12 mét ngén ngit hinh thirc ding dé biéu

didn ngit nghia cta cum tir, dugc dinh nghia dwa hudng tiép cin True-Conditional

Semantics [10, 46].

Pinh nghia 2.1 Ngbn ngir biéu dién ngir nghia

Ngén ngit biéu dién ngit nghia, ky hiéu la L, gom cdc thanh phan:
1.

Tap tir vieng Vg5n1 cac ky hiéu c6 dang S-1va mot ky hiéu dac biét ROOT. Trong

do:

o

o

S la nghia tir vieng theo Dinh nghia 2.1

11a mét s6 nguyén chi lan thir I tir veng tirong ting xudt hién trong phdt biéu.

Tap cac quan hé R la cac quan hé hai ngoi, xdac dinh trén tap V. Gid sit x,y €V,

¢ 7 quan hé trong R co y nghia nhw sau:

a.

hasMod<x,y> la quan hé bat doi xitng, cho biét y la modifier ciia x, nghia la
y bé sung thém thugc tinh hodc tinh chdt cho x trong ngit doan hodc cdu.
hasPComp<x, y> la quan hé bdt doi xitng, cho biét y la complement ciia x,
nghia la y bé sung théng tin vé khung canh hay cic méi lién hé cia x trong
ngit doan hodc cau.

hasActor<x, y> la quan hé bat doi ximg, cho biét y la nhdn t6 ciia hanh
dong x.

hasDObj<x, y> la quan hé bat doi xitng, cho biét y la tham t6 truc tiép ciia
hanh dong x.

hasIDObj<x, y> la quan hé bdt doi ximg, cho biét y la tham t6 gidn tiép ciia

hanh dong x.
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f root<ROOT, x> la quan hé bat doi ximg, cho biét x la thanh t6 trung tam
ctia mot ménh @é.
3. Cho x-xi,y-yi,z-zi,t-ti €V va r,r, €ER, thi:
n<x-xi,yyi>=nr<z-zit-ti>
néu va chi néu:
" =T,Xx=2zYy=txi=zi,yi =it
4. Phép todn: chi cé mét phép todn néi, ky hiéu bang khodng trdang " ", la mét phép
todn hai ngoi xac dinh trén hai quan hé r; < x,,y, > va 1y, < Xy, Y, >
VGi Ty, 1, € R va X4,X5, Y1, Y, €V cho biét hai quan hé ndy cing dwoc nhdc
dén trong mgt phat biéu. Phép todn ndi cé tinh chat giao hodn.
5. Ménh dé trong Lg
a. r<x,y > la mot ménh dévéi r €R va xX,yEV
b, Néup va qla hai ménh @é thit = p q = q p la mét ménh de.
c.  Cho hai ménh @ p va q, p=q néu va chi néu tat ca quan hé cé trong ménh
dé p déu cé trong ménh dé q va tdt ca quan hé cé trong ménh dé q deu cé
trong ménh dé p.
6. Gid tri chan Iy cia ménh dé trong Ly
a. Mot ménh @é r < x,y > 6 gid tri chan Iy ding (true) trong ngit canh t
néu va chi néu thue sw cé quan hé phu thugc v giita nghia x va nghia y
trong ngit canh t. Nguwoc lgi thi v < x,y > ¢6 gid tri chdn Iy sai (false).
b.  Cho p va q la hai ménh dé, ménh dé w=1pq=qp cb gid tri chin Iy
diing (true) trong ngit canh t néu va chi néu p va q cing ding trong

ngit canh t. Nguoc lai thi w co gid tri chan Iy sai (false).

Theo Pinh nghia 2.1, c6 ba tinh chit quan trong ciia ngdn ngit hinh thirc Ly la:

Tinh chét 1 - Tinh khéng nhp nhing vé tir vung

Véi moi x - xi,y - yi,z - zi €V véix,y,z la cdc nghia tir vieng tily ¥, xi,yi,zi la cdc s6
nguyén tity y, x £y, thi cdc diéu sau diing véi moi r € R:
-mr<x-xi,z-zi>*r<y-yi,z-zi >

-mr<z-zi,x-xi>*r<z-zi,y-yi >
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-r<x-xi,z-zi>=r<x-xi,z-zi >
-r<z-zijx-xi>=r<z-zi,x-xi>
Tinh chdt ndy c6 thé phdt biéu rang tir vieng trong Lg khéng cé hién twong dong

nghia va dong dm.

Tinh chét 2 - Tinh khéng nhép nhing vé ciu trac

Cho a,,04,..a, la cdc ménh @ trong Ls, néu hai ménh dé p = a,a, ..a, va
q=a.a,..a, thip=gq
Tinh chdt ndy cé thé phat biéu rang mét ménh dé trong Lg khéng c6 hai nghia khdc

nhau.

Tinh chét 3 — Tinh khéng phy thudc véo thir t cac thanh té trong ménh dé

Cho ménh dé p=a,a,..a, véi a; la cic ménh d¢ trong Lg. Goi

q = Qg1 gz --Agy la mot hodn vi ciia cdc ménh dé a; trong p thi p=q.

Céc Tinh chit 1 va Tinh chit 2 cho phép thuc hién vide so khop hai ménh dé trong mot
diéu kién Iy twong 1a khong c6 nhdp nhing vé tir vung va cau trac. Tinh chét 3 ¢im bao
cho viéc vector hoa trong mé hinh vector hay gia thiét doc lap vé thr ty trong mé hinh

xac suat khong anh huong dén ngir nghia cia ménh dé.

Dinh 1y 2.1 Bién d6i mot phat biéu tir nhién thanh mét phat biéu trong Lg

Trong mét ngir canh xdc dinh, cho:

s = (W, Wy,..,W,) ld mét phdt biéu c6 n tir vieng trong ngon ngir tw nhién.

Deps = {r; < wy; - ai,wy; - bi > |i = 1..m; ai,bi € N} la két qud phdn tich quan hé
phu thudc cia s

Cai " ki, cpi " li €V véicy va cy,; la nghia cia tir wy; va wy,; trong ngit canh dang
xét va ki, li € N la lan thir ki va lan thir li cdc nghia twong img c,; va cp; xudt
hién tinh tir w, dén wg; va w, dén wy; trong phat biéu s.

Khi dé, phép bién déi F sau sé bién doi phat biéu s thanh phat biéu t trong Lg
sao cho s va t cung ding hodc cung sai trong moi ngir canh.

- F(root < ROOT,wy; - bi >) = root < ROOT,cy; - li >

- F(r; < wy; - ai,wy; - bi >) = hasMod < c; - ki,cp; *li > néu 1, la cdc logi
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quan hé phu thudc con cia quan hé modifier.

- F(r;(wy; - ai,wy,; - bi)) = hasPComp(cy; ki, cy; * i) néu r; la cdc logi quan hé
phu thudc con cia quan hé complement.

- F(r;(wy; - ai,wy,; - bi)) = hasActor(cg; - ki, cp;  1i) néu v; la quan hé phu thuéc
chu tir logic, nghia la da xir Iy truong hop cau chu dong va bi dong.

- F(r;(wy; - ai,wy,; - bi)) = hasDObj(cy; - ai, c,; - bi) néu r; la quan hé phu thuéc
tan tir triee tiép sau khi da xit Iy trieong hop chii dong va bi déng.

- F(r;(wy; - ai,wy,; - bi)) = hasIDObj(c,; - ki, cy; - li) néu r; la quan hé phu thuéc
tan tir gidn tiép sau khi da xit Iy trieong hop chii dong va bi ddng.

F(Depy)

= F(r,(wgy - k1,wy, - 11))

o~
Il

F(r2 (Wgp * k2, Wy, - l2))

F(Tn (Wan . le, Whn * ln))

Dinh Iy 2.2 So sanh hai phat biéu trong ngén ngi nhién qua Lg

Trong mét ngir canh xdc dinh, cho s, va s, la hai phdt biéu trong ngén ngir tw nhién
6 két qua phan tich phy thudc lan luot la Dep, va Dep,. Gia su t; = F(Dep,) va

t, = F(Dep,). Khi @, néu t, = t, thi s, va s, cé cing nghia trong ngit canh do.

2.1.2 Biéu dién ngir nghia ciia cum tir

Khéi ni¢m 2.1 Céu tric biéu dién ngit nghia ciia cum tir

Cho mét tir dién cé tir vung va ky hiéu nghia twong timg trong ngon ngit tw nhién
Ly. Ngit nghia ciia cum tir s trong Ly ld mgt phat biéu t trong ngon ngit biéu dién
ngit nghia Lg theo Error! Reference source not found. sao cho t=F(Dep,) voi F la
phép bién doi tip quan hé phu thudc thanh phdat biéu trong Lg theo Error!
Reference source not found. va Dep; la tdp cdc quan hé phu thugc cua s.

Pé thudn tién trong qud trinh tinh todn, ngit nghia ciia cum tir dirgc biéu dién
b&ng mot bo <c¢,C,R> trong do:

- ¢ la nghia tir vung co vai tro trung tam cuia cum tir.

- Cla mét day cdc nghia tir vung c6 dwoc bang cdch chon khéng lgp cdc tir
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vung cq; - ki trong cdc quan hé ciia t va lay chi cq;. C la mét day khong
phdn biét thir ty.
- R la mét day cic quan hé phu thugc cé dieoe bang cach ldy toan bé cdc quan

hé trong t. R la m¢t ddy khong co thir tu.

2.1.3 Biéu dién ngir nghia clia vin ban

Khai ni¢m 2.2 Céu tric biéu din ngit nghia ciia vin ban

Cho mét tir dién cé cdc tir vung va ky hiéu nghia twong tmg trong ngon ngir tw
nhién Ly, mot van ban Doc={sy,s3,..,S.} trong Ly voi s;la cum tur thir i trong van ban
Doc c6 ngir nghia tuwong g la bo <c;, C, R;>. Khi do, ngit nghia ciia Doc la mét bo
<C,R>, trong do:

- Cla két qua néi cdc day C;

- R={Rl|i=1..n}

2.2 DE XUAT MO HINH CHUNG
M5 hinh chung dugc d& xuit dé ap dung cho cach tiép phan tich tai ligu va truy véan theo

hai mit thanh phan va cdu tric tuong tng véi day C va tap R theo Khai ni¢m 2.2
2.2.1 Yéu t6 anh hwong dén dd chinh xac va do phi

2.2.1.1 Su trung khép term

C6 hai truong hop:
- Truong hop thi nhat, cau truy van sir dung tir ngit khac véi tir ngit duge sir dung
trong van ban lam giam d¢ phu ciia két qua truy hoi.
- Truong hop thir hai, cu truy vén va vin ban chtra nhitng term thuong xuat hi¢n
trong da sé cac vin ban nhung nhing term nay khéng gitp ich trong viéc phan

biét ngi dung ciia vin ban lam giam ¢ chinh xac ciia két qua truy hoi.
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2.2.1.2  Cong thirc xép hang tai ligu

Theo két qua nghién ciru [14] cho thdy c6 ba yéu t6 quan trong anh huéng dén két qua
xép hang.
1. Kha nang phan biét noi dung ctia term. Term chi xuét hi¢n trong mot s6 tai liéu
¢6 lién quan dén nhau. Yéu t6 nay duoc thé hién qua chi s6 IDF.
2. Tén s xuit hién TF cia term trong tai liéu.

3. D¢ dai cia tai ligu. Tai ligu cang dai thi ndi dung cang c6 nhiéu chii de.

222 Biéu dién vin ban va truy vin

Vin ban va truy van ddi vi mo hinh d& xuat c6 dang 1a mot bd < C,R > va truy vén
duoge xir Iy nhur mdt vin ban chi c6 mét cum tir. Trong bd < C,R >, C 1a mot chudi cac
ddc trung thanh phan (tlr, nghia tir vung, khai niém, ...) ciia vin ban va R 1 tap hop cac
chudi chira cac dic trung cAu trac (bi-gram, quan hé phu thudc, ..) cia van ban. Khi do,
theo md hinh vector, van ban va truy van s& dugc biéu dién bang hai ma trdn twong g
v6i thanh phan C va thanh phan R. Trong do:

Thanh phan C duoc biéu dién nhu mét van ban théng thuong bing mot ma tran Term-
Document nhu Hinh 2.1 va thanh phan R dugc biéu din theo mirc cAu bing mot ma trén

Term-Sentence nhu Hinh 2.2

Document
d1 d2 . dn
c1 TFn | TFi2 TFin
Term c2 TF21 | TF22 TFon
Cm TFm1 | TFm2 TFrn

Hinh 2.1 Ma tran Term-Document dugc 1dp cho thanh phan C trong van ban trong d6 c; la
cac nghia tir vung c6 trong chudi C cua tit ca van ban, d; 14 vin ban thir j trong tap tai li¢u,
TF;; 1a gia tri tan so cua nghia ¢; c6 trong van ban d;
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Sentence
d1 . dn
s1 . Skl . s1 . Skn
r<alyv> | TFL11 TFi1a | .. | TFim TF1nkn
Term | r2<zuz,yv2> | TF211 TF210 | .. | TFzn TF2nkn
P <Xum,Vvm> | TFm1,1 TFr1,k1 TFrn1 TFrnkn

Hinh 2.2 Ma tran Term-Sentence dugc 1ap cho thanh phan R trong vin ban trong d6 r;
<XuYvi>1a cac quan h¢ trén cac nghia tir vung c6 trong chudi R trong tit ca vin ban, d; 1a
vin ban thir j trong tap tai liéu, sj. 1a chudi quan hé nghia thi k trong vin ban d;, TF;; 1a
gia tri tAn sb ciia quan hé phu thudc nghia r;<x,;,y.> ¢6 trong chudi quan hé phu thugc thir
k twong ing v&i cum tir s trong van ban d;

2.2.3 Tinh to4n d9 lién quan giira vin bén va truy vin
Puogc tinh theo Khai niém 2.11 la:
d(T,q) = axd (Cr, C;) + (1 — a)xd,(Ry, R,)
Vigc tinh toan d.(Cr,C;) va d.(Ry, R,) s€ dugc tinh toan dya trén khodng cach ngir
nghia dugc néu trong Khai niém 2.6 va Khai niém 2.10.

23 PO PO KHOANG CACH NGU NGHIA

Khoang cach ngit nghia trong luan 4n dwoc phét trién tir khoang cach ngit nghia ciia cum

tir [18] voi co so la khoang cach Jaccard-Tanimoto[37].

2.3.1 Khodng cich Jaccard-Tanimoto
Khoang cach Jaccard-Tanimoto [37] gitra hai tap hop 4 va B, ky hiéu Jy(4,B) dugc tinh
dya trén chi s6 Jaccard J(4,B) nhu sau:

|ANB|
|A VU B|

Ja(A,B)=1-J(A,B) =1

Trong truong hop X={x;} va ¥ = {;} 14 hai vector n chiéu trong d6 gi4 tri mdi chiéu 1a
mot s6 thuc khong am, khoang cach Jaccard giita X va Y dugc tinh theo cong thc:

Yt min(x;, y:)

X,Y)=1-
Ja®. 1) omax(x,y,)
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2.3.2 Do do khodng cach
Do do khoang cach ngilr nghia dugc xdy dung trén co so do do khoang cach Jaccard-
Tanimoto [37] qua cac khai niém duoc trinh bay chi tiét trong luan an. Cac khai ni¢m
nay gdm
- Khai niém 2.3 — B¢ do khoang cach giira hai nghia tir vung
- Khai ni¢m 2.4 - D6 do khoang cach ngit nghia giita mot nghia tir vung dén
mot tap cac nghia tir vung
- Khai niém 2.5 — D6 do khoang cach ngir nghia giira hai tdp nghia tir vung
- Khii niém 2.6 — D6 do khoang cach ngir nghia co trong sé giita hai tip nghia
tr vung
- Khai niém 2.7 - D6 do khoang cach ngir nghia giita hai quan h¢ phy thudc
trong Lg
- Khai niém 2.8 — D6 do khoang cach ngir nghia gilta mot quan hé phu thudc va
mot tdp cac quan hé phu thudc trong Ls
- Khai niém 2.9 — B do khoang cach ngir nghia gitta hai tap quan hé phu thudc
- Khii niém 2.10 — B9 do khoang cach ngit nghia c6 trong sb cua hai tip quan
hé phu thudc
- Khai niém 2.11 — B¢ do khoang cach ngir nghia gitra m¢t van ban va mét truy

van
2.3.3 Cic trong sb

2.3.3.1 Tén sb ciia term
Trong md hinh dé xuét ctia luan 4n, tin s6 cila mot term dugc tinh bing dung s6 1an xuét

hién cua no.

2.3.3.2 Do quan trong cia term

D6 quan trong ciia term, thé hién bang chi sb IDF, tinh theo cong thirc da dugc cong bd
[38] nhu sau:

ndocs ) @

IDF(®) = log (ndoc +1
t
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Luén 4n dé xudt sir dung thém trong s6 phan anh vi tri ctia term trong d6 thj ngit nghia

theo Khai niém 2.10

2.3.3.3 Do dai ciia van ban

Déi véi thanh phin C, d6 dai van ban theo C duoc tinh theo cong thurc:

nterms
SuM; = ——o= (22)
VZiZ;0i
Trong do:
- nterms la s lugng nghia tir vung khic nhau c6 trong van ban hodc cuia truy vén.
- 0; 1a trong s6 vi tri clia nghia tir vyng thir j trong cum tir thir i cta vin ban
hodc ciia truy vén.

Doi véi thanh phin R, d6 dai dwoc tinh theo muc cdu vi viée so khép dién ra trén mic

cau theo

Khai niém 2.11 va dugc tinh theo cong thirc:

nterms;
sumg, = o @3)

VI
Trong do:

- nterms; lasd lugng quan h¢ phu thuc khac nhau c6 trong ngir nghia ctia cum tir
thtr i cta van ban hodc cia truy vén.

- p; latrong sO vi tri ciia quan hé phu thudc thir j c6 trong ngit nghia cta cum tir
thtr i cta van ban hodc ciia truy vén.

Cong thirc nay dugc d& xuét vi:

- Chiéu dai cua vin ban khong ting tuyén tinh theo ti 1¢ ting ctia s lugng term.

- Trong trudng hgp mdi term xudt hién mot lan thi chiéu dai vin ban bang cin bac
hai ciia s luong term. Trong trudng hop tin sé ciia mdi term cao thi, vé y nghia,
d06 dai van ban khong 16n.

2.3.34 Ti 1§ giira khodng cich va sb term tring khép

Ti 1€ nay khong st dung trong cong thire tinh khoang cach ma dugc st dung nhu mot do

wu tién khi xép hang. Ti 1& nay dugc sir dung nhu mot heuristic nham tang cuong két qua

20
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xép hang danh sich tai li¢u lién quan. Ti 1¢ giita khoang cach ngit nghia cta van ban T

va truy vén ¢ va sd term trung khop, ky hiéu 1a 8 q, duoc dé xuat trong luan an nhu sau:

_d(c6) 2.4)
e Yenc, bi

Ti 1& nay cho thay khoang cach trong trudng hop sb luong term tring khép it s& cao hon

khoang cach trong trudong hop sé lugng term tring khép nhiéu.

2.4 CHI MUC NGU NGHiA

Chi muc ngit nghia dugc xdy dung theo cau tric chi muc nghich dao [38]
24.1 Chi muc 16p nghia

Chi muc 16p nghia SCI (Semantic Class Index), ding dé tinh toan khoang cach ngit

nghia theo dac trung nghia tir vung, theo Khai niém 2.11

Lop | SoTai Postings
w

nghia liéu list
I O A R e O
we, w,
o N | ddfe, | Lo || Sop |
o ()

N

N T S R N - R
Cm Wﬁm

@)

d, d, d,,

sumy | sum, . sumy,

b

Hinh 2.3 T4 chire chi muc 16p nghia gom:

a) Tir dién va postings list b) Téng trong s6 ciia cac 16p nghia trong timg tai lidu

24.2 Chi muc quan h¢ nghia
Chi muc quan h¢ nghia SRI (Semantic Relation Index), ding dé tinh toan khoang

cach ngit nghia theo quan h¢ phu thudc trong ngir nghia theo Khai niém 2.11
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Quan
. P Postings
hé S0 cau w
list
nghia
. <dq1, $11> <diy,, Sip, >
11> S11 12 01k
n Ni idfy, L1 i <diysy> | o <dakpdoky™>
1 WT1
: <dyq, 551> <oy, Sok,”
21> S21 22 92k,
T2 Ne idf, L2 g <dyrsp> | o <dokpdoky™>
T2 T2
N
T N, idf, L N <dm1, Sm1> iy Sy
m m Tm m <dm1Smi> | o <Ak Smim>
Wy, W,
)
<dq, 51> <dy, 5> <y, Smy>
sumg; | sumy, SUMy g

b
Hinh 2.4 T4 chirc chi muc quan hé nghia gdm a) Tir dién va postings list

b) Tong trong s& cac quan hé nghia trong mot cau

2.5 TRUY HOI CHi MUC NGU NGHIA

2,51  Truy hdi chi muc 16p nghia
Pugc thuc hién theo phuong phap truy héi chi muc nghich ddo trén chi muc 16p nghia
SCI.

2.5.2 Truy hdi chi muc quan h¢ nghia
Pugc thuc hién theo phuong phap truy hdi chi muc nghich déo trén chi muc quan h¢

nghia SRI
2.5.3 Tinh toan khoang cach ngir nghia

Khoang cach ngir nghia giita biéu didn ngir nghia ctia vin ban va truy van dugc tinh toan

theo Khai niém 2.11.

22



Chuong 2 — Mo hinh truy hdi vin ban

2.5.4  Tinh dj lién quan dé xép hang

Khoang cach ngit nghia giita truy van va cac tai ligu chi 1a mot trong nhiing chi tiéu anh
huong dén két qua xép hang céc tai lidu duoc truy hoi. Pé nang cao két qua xép hang can
phai sir dung thém mot dai lugng 1a ti 1¢ khoang cach ngit nghia theo sb term tring khop
theo Cong thire (2.4).

2.6 MO HINH HE THONG

M5 hinh h¢ théng truy hdi van ban tiéng Viét dya trén ngir nghia phat trién tir mo hinh
h¢ thong truy hdi van ban [19] trong d6 4p dung cac phuong phap biéu dién va phan tich
tai ligu, I1ap chi muc, truy hdi chi muc va tinh toan d¢ lién quan dé xép hang da trinh bay

trong cic Muc 2.1, Muc 2.3, Muc 2.4 va Muc 2.5. M6 hinh h¢ thong nay gém cac thanh

phan duoc biéu dién trong Hinh 2.5

S—
e ) [

phén tich
cui phap
(el i

Phantich § ——— Phan tich
tai liu M6 hinh truy véan
gan nhan
nghia

S— i .
‘ Truy xuat Xép hang |

Lap chi muc

VLO chi muc

Hinh 2.5 M5 hinh hé thong tim kiém vin ban tiéng Viét dua trén ngir nghia
2.6.1  Thanh phén phén tich tii liu

Péu vao: Ting tai ligu van ban d co trong tap van ban D

Piu ra: Ngit nghia < C,R > tuong tmg v6i mi tai ligu van ban d
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d . N {53} | Phan tich ngit | <¢CyRi> | Téng hop ngir <GR>
—| Tach cau . A — s
nghia cum tr nghia van ban

M35 hinh M5 hinh phin Mb hinh gan
tach ciiu tich ci phap nhén nghia

Hinh 2.6 So d6 thanh phan phan tich tai ligu

Thanh phén lap chi muc

Piu vao: Ting cdu tric ngit nghia cta tai liéu vin ban <C,R> twong g vai tai lidu d;

Piura:

2.6.2.1

Chi muc 16p nghia (SCI) duoc lap cho tung tap cac 16p nghia C; tuwong tng voi
tai liéu d;
Chi muc quan hé¢ nghia (SRI) dugc lap cho tung tdp quan hé phu thudc R-;;-

tuwong Gng voi cum tur thir j trong tai lidu d;

Tai liéu theo lop | (%) {50}
nghia Loc lop Tao Tinh trong
C={<c,0,>) nghia Posting list )
Tai liéu theo quan R
hé nghia {0000 1,69 P}
Ri={Rj} {Raip} Tach tap Loc quan Tao
Rop= quan hé hé nghia Posting list

{<rideo 1,620 P > {<nCoe 1,6, Pai >} f
S — .
Chi muc quan Tinh trong
hé nghia 50

Hinh 2.7 So d thanh phén 1ap chi muc

Lép chi muc 16p nghia

Qua trinh 1ap chi muc 16p nghia dugc thuc hién qua ba budc xtr ly chinh:

Loc 16p nghia. Cac 16p nghia khong thudc nhém danh tir, danh tir riéng, dong

tur, tinh tir va nhom khong xac dinh s& duogc loai bo.
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- Tao Posting List.

2.6.2.2 Lép chi muc quan hé nghia
Qua trinh 14p chi muc quan hé nghia dugc thyc hién qua bbn budc xir Iy chinh:
- Tach tip quan hé. Tach tap R; cia mdi tai lidu d; thanh céc tap quan hé phu
thudc R.;;- twong ung véi cau thur j cua tai lidu d;
- Loc quan h¢ nghia. Loai bo cac quan hé phuy thudc trong R-; ;- ma mot trong hai
thanh phan phu thudc 14 16p nghia khong thugc nhom danh tir, danh tir riéng,
dong tir, tinh tir hodc nhom khong xac dinh.

- Tao Posting List.

2.6.3  Thanh phén phén tich truy vin

Piu vao: Mot cdu truy vin ¢

Piu ra: Tap C={<c;,0;>} va R={<r;<c,,c,>,p;>} 12 tap cic I6p nghia va tap cic quan h¢
phu thugc nghia da dugc tinh trong sé cta truy van g

Thanh phan phan tich truy van ¢6 so d6 dugc trinh bay nhu Hinh 2.8

4 | Phan tich ngit | <¢,GR> | Loc 16p nghia [ C5R Tinh G ’R
nghla cum ti va quan hé "| trong s

Mo hl;ﬁ phan | | M6 ﬁ;ﬁ géan
tich cu phap nhan nghia @ ‘i

Hinh 2.8 So d0 thanh phan phan tich truy van

2.6.4 Thanh phén Truy hdi chi muc
Piu vio:

- Tap cac lop nghia C,

- Tap cac quan hé nghia R,

- Chi myc SCI

- Chi myuc SRI

Piura:
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- Téap Retc = {<id;rel;,ws>} 1a danh sach ma mdi phén tr ciia n6 1a chi sd id;, d6
lién quan rel; ctia tai ligu id; va C, va tong trong s6 cila cc 16p nghia tring nhau
giira tai liu id; va C,
- Tap Retr = {<id,rel, >} 1a danh sach ma mdi phan tir ctia n6 1a chi sb id; va do
lién quan rel; cta tai liéu id; va R,
So dd cua thanh phan Truy hdi chi muc dugc trinh bay trong Hinh 2.9. Thanh phin nay
6 hai ludng xir Iy song song. Ludng thi nhat truy hdi chi muc 16p nghia SCI duge xir [y
nhu Muc 2.5.1. Ludng thir hai truy hdi chi muc quan hé nghia SRI dugc xir Iy nhu Muc
2.5.2

e g

Truy xuit ' R Truy xudt chi
chi muc SCI muc quan hé
16p nghia nghia

} !

Rete = {<id, rel,ws;>} Retr={<id, rel;>}

Hinh 2.9 So d6 thanh phan truy hdi chi muc

2.6.5 Thanh phin Xép hang
Piu vio:

- Tap céc tai lidu lién quan tir két qua truy hdi 16p nghia Retc={<idrelc,ws>}
chira chi s tai lidu lién quan id;, khoang cach t6i truy vén relc; va tong trong sb
céc 16p nghia tring gitra tai lidu va truy van.

- Tap céc tii li¢u lién quan tir két qua truy hdi quan hé nghia Retr={<id,relr>}
chira cc cip gdm chi s6 tai ligu id; va khoang cach relr;

Diu ra: Tap Ret={<id,rel, >} 1a danh sach tai liéu dugc xép thir tu giam dan theo gia tri
do lién quan.
Thanh phin nay tinh toan d¢ lién quan cia timg tai ligu va xép hang theo Muc 2.5.3 va

Muc 2.5.4
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2.7 CAC THAM SO CUA MO HINH

M hinh c6 cac tham sb co thé thay d6i nhur sau:

271 VLO
VLO c6 thé dugc thay ddi theo timg linh vuc hodc timg ngdn ngir khac nhau tily theo

yéu cau ap dung mé hinh truy hdi clia luan 4n.

2.7.2 MO0 hinh phén tich ci phap phu thujc
M5 hinh phén tich cti phap phu thugc duge huén luyén trén ngit lidu phan tich cu phap

phu thudc (dependency treebank).

2.7.3 MO0 hinh gin nhin nghia
M5 hinh gan nhan nghia dugc huan luyén trén ngit ligu gan nhan nghia. Céc nhan nghia

nay phai twong thich véi VLO.

2.7.4  Hg sb két hop két qua so khép
Hé s6 @ (0 < a <1) la hé s két hop cho biét mitc d6 anh huong cta khoang cach
theo 16p nghia va khoang cach theo quan hé phu thudc trong khoang cach chung giira

vin ban va truy van.
2.7.5 H@ sb diéu chinh trong s vi tri

Hé s6 w € R 1a h¢ s6 didu chinh gia tri cua trong s6 nghia tir vung va trong sb quan hé

phu thudc trong ngir nghia cua cum tir.
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CHUONG 3. CO SO TRI THUC NGU NGHIA TU VUNG TIENG VIET

3.1 ONTOLOGY LA GI?

Ontology 12 mot hé thong cac khai niém dugc phan chia theo ban thé ctia n6, nghia la cac
khai niém dugc phan chia dua vao sy ra doi ciia né chir khong phai dugce phan chia theo

timg quan diém khéac nhau.

3.2 NET NGHIA LA Gi?

Khai niém nét nghia (semantic feature), theo tac gia Hoang Phé[4] la:

"nhitng thanh t6 ngit nghia chung cho nghia ciia cdc tir thugc ciing mét nhom tir, hodc
riéng cho nghia ciia mét tir, doi ldp voi nghia ciia nhitng tir khdc trong ciing mét nhém.
Nét nghia dwoc dién dat bang tir (hodc t6 hop tir)"".

Khi xét nghia tir vung 1a mot to hop clia cic nét nghia thi c6 thé nhan thdy cac ba dic
diém sau:

1) Néu hai nghia tir vung sense, va sense, c6 cang nhiéu nét nghia tring nhau s&
sense, va sense, cang gidng nhau.

2) Néu hai nghia tir vung sense, va sense, sau khi bo qua cac nét vé phuong ngit va
ngudn gdc ma ching hoan toan gidng nhau thi c¢6 thé xem dwgc xem ching dong
nghia.

3) Nghia tir vung sense, 1a thugng vi clia nghia tir vung sense, néu tap cac nét
nghia cua sense, chira tdp cac nét nghia cua sense,

Ba dic diém nay dugc st dung dé xac dinh cac 16p nghia va méi lién hé thugng-ha

vi gilta chung trong VLO.
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33 CO SO TRI THUC NGU NGHIA TU VUNG TIENG VIET LA Gi?

Co so tri thiic ngit nghia tir vung tiéng Viét, Vietnamese Lexicon Ontology — VLO, 1a
noi luu trit nghia cia tir vung dudi dang cac ky hiéu va cac quan hé phu thudc vé ngit

phap va ngir nghia giita chung.

34 LY DO XAY DUNG VLO

- C6 hé thong nhan nghia dé cht giai nghia cho tir vung.
- Xac lap cac quan h¢ phu thudc giita cac nhan nghia theo két qua phan tich cac
quan hé phu thudc cta cac ngit doan hoidc ciu dugc sir dung thuc té dé sir dung

nhu 1a nhitng rang budc ngit nghia trong phan tich ct phap va ngir nghia.

3.4.1 Thé hi¢n chi tiét nghia ciia tir vung

MG&i nghia tir vung (sense) khac nhau dugc thé hién bing mot ky hiéu khac nhau va mdi
nghia tir vung (sense) dugc phan 16p dua trén tir loai, ngudn gdc va cac nét nghia [3] ciia
no.

Hinh 3.1 minh hoa cach phén 16p nghia tr vung trong VLO qua cac tir "mdy dnh", "may

bay phan Iyc", "mdy bay triec thang" va "mdy bay Ién thing".

VNn_VatThé May w_VNn_VitThé_May

—{ VNn_vaiThé_May_Bay }— w_vi¥n_vitThé May Bay

VNn_VatThé_Méy_Bay_PhanLyc |
- w_VNn_VitThé_May Bay PhinLyc

VNn_VafThé_Méy_Bay_TrucThang |
I: w_VNn_VitThé_May_Bay_TrucThing
w_VNn_VitThé_May_Bay_LénThing
VNn_VatThé May Anh +— w_VNn_V4tThé_May_Anh

Ky hiéu: |'Ihuqng vi +—{ Ha vil ILérp nghia+— Nghia tir vung
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Hinh 3.1 Minh hoa cach phan 16p nghia tir vung trong VLO

3.42  Thé hi¢n chi tiét cdc rang budc giira cic nghia tir vung
Nhiing rang bugc chi tiét vé ngit nghia 1 diéu kién dé nang cao d¢ chinh xac trong két

qua phan tich cu phap[20].

3.4.3  C6 kha niing suy dién cic quan h¢ phu thude
C6 thé cai dat co ché suy didn cac quan h¢ phu thudc trong khung vi tir va cic quan hé

phu thudc b nghia.

35  CAUTRUC CUA CO SO TRI THUC NGU NGHIA TU VUNG TIENG
VIET

3.5.1 Cic thanh phén trong VLO

Co so tri thirc ngit nghia tr vung tiéng Viét — VLO, vé& hinh thic 1a mot bd

<C,Sense,R,Dep,L>, trong do:

- C={c;} la tap cac phan lop ¢;, goi la 16p nghia (semantic class). Lép nghia duoc st
dung nhu mét nhan nghia trong d6 tén 16p 14 tén nhan nghia. Tap C c6 dic diém 1a
diéu ki¢n dam bao VLO la mot ontology sau:

Cho ¢;, c; € C, khi d6 xay ra mét trong ba truong hop sau:
o e¢Ne=90
o ¢cNe=c
o ¢Ne=c
- Sense={sense;} 1a tap cac nghia tir vung sense; sao cho:
V sense; € Sense, 3 ¢; € C: sense; € ¢;
Néu ¢; 1a 16p nghia nho nhit chtra sense; thi ¢; dugc goi 14 "Iop nghia ciia sense;",
cac truong hop khac thi ¢; duoc goi 1a "lop nghia chira sense;"

- R={hasMod, hasRMod, hasPComp, hasRPComp, hasActor, hasDObj, hasIDObj,

hasComp, hasRComp, hasConj, hasSyn} 1a tap cac quan hé¢ phu thudc.

- Dep={r<s.,s,>} la tap cac quan hé¢ phu thudc #<s.,s,>, trong d6 r,ER, s.,s,ESense
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- L 1a tap tir vung tuong (mg véi tap nghia Sense. mdi phan tir trong L 1 biéu dién tir

vung ctia mgt hodc nhiéu phan tir trong Sense.

3.5.2
1)
2)

3)

4)

5)

6)

7

8)

353

Cic dic diém cia VLO

VLO 1a mot hé théng phan 16p cac nghia, c6 dang cdy da phan.

Céc 16p nghia con c6 ngit nghia la su két hop nghia cta 16p nghia t6 tién va

nét nghia riéng cta no.

Céc nghia tir vung (tuong tng véi sense trong WordNet) 1a thuc thé cua 16p

nghia.

Néu ¢ Lép nghia ctia nghia tir vung sense thi:

o Truong hop ¢ co duy nhét sense thi nghia cta ¢ ciing chinh 14 nghia ca
sense.

o Truong hop ¢ cb sense’ va sense’ ddng nghia véi sense thi ¢ 1a nghia
chung ciia sense’ va sense. Néu bo qua nét phuong ngit hay ngudn gdc
cla sense va sense’ thi c 1a nghia cua sense va sense’

Cho hai nghia tir vung sense, va sense, c6 16p nghia cta ching lan luot 14 ¢,

va ¢5. Néu sense, 1a thuong vi cua nghia tir vung sense; thi ¢, C ¢,

Néu hai nghia tir vung sense, va sense, cing thuoc mot 16p nghia tir vung thi

cac quan h¢ phu thudc nao xac 1ap trén sense, thi ciing xac lap trén sense,

Néu nghia tir vung sense, 1a thuong vi cila nghia tir vung sense; thi cac quan

hé phu thudc nao xac lap trén sense, thi ciing xéc 1ap trén sense, (theo co ché

suy dién).

Cho hai nghia tir vung sense, va sense, c6 16p nghia cta ching lan luot 14 ¢,

va ¢, Néu c6 quan h¢ phu thugc r<sense,, sense,> thi quan h¢ phu thudc

r<c,, ¢y> c0 cung ngit nghia vdi r<semse,, sense,> theo dac diem thi 4).

Xiay dung VLO

VLO dugc xay dyng tir dit li¢u gom 500 ngit doan va cdu tir mot sd tin tirc vé khoa hoc

clia Béo truc tuyén VNExpress dugc thu thap vao thoi diém nim 2012 va 343 cu tir cic

vin ban vé dong lyc hoc chit luvu dwoc dich tir b dir liéu tiéng Anh Cranfield. Théng ké

chi tiét vé tir vung va nghia tir vung duogc trinh bay trong Muc A.2.3.3 ctiia Phu luc A.
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3.6 MOQT SO VAN PE KHI XAY DUNG VLO

3.6.1 Tinh khach quan
Viéc xdy dung VLO phuc vu cho muc dich thir nghiém trong ludn an dugc thuc hién boi
mot nguodi. D ting cudng tinh khach quan trong qua trinh xdy dung VLO, luan an da
thyc hién hai diéu sau:
- Tham khao nghia ciia tir vung trong cac tir dién tiéng Viét cia du 4n VLSP va
Hén-Viét tir dién trich dan.
- Ap dung két qua phan loai tir trong tir dién tiéng Viét ciia du 4n VLSP, cac danh

muc phan loai tir va danh séch céc 16p nghia co ban cua tac gia Dinh Dién [1].

3.6.2 Chi phi xay dung
Chi phi xay dung VLO cao, tip trung tai budc phan tich, dbi chiéu va téng hop nghia ctia
tir vung, tir khoang 10 phut dén 45 phut dé xir Iy mot cau tiéng Viét tiry theo sb lugng tir

vung va muc do thong dung cua tir vung.

3.6.3 Panh gia VLO

VLO goép phan lam ting két qua xac dinh cic quan h¢ phu thudc ding ngir nghia
(F,=0.5570) so véi két qua phan tich ct phap phu thugc tiéng Viét (F,=0.3837) 1én hon
1,45 1an (145%)

3.7 KET CHUONG

H¢ thng nhin nghia va cac rang budc ngit nghia trong VLO da lam ting két qua xac
dinh cac quan hé phu thudc ding ngit nghia theo Universal Dependency so véi két qua
phan tich ¢t phap phu thudc tiéng Viét 1én hon 1.45 lan (145%).

Ngir liéu dugc tao ra trong qua trinh xay dung VLO la mot tai nguyén quan trong trong

nghién ciru gan nhan nghia tu dong va phan tich ngit nghia tu dong cho cdu tiéng Viét.
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CHUONG 4. PHUONG PHAP PHAN TICH NGU NGHIA CUM TU
TIENG VIET

4.1 PHAN TiCH NGU NGHIA CUA CAU

4.1.1 Bai toan

Muc tiéu phan tich ngir nghia cuia cdu la xac dinh cac quan hé phu thudc theo
Stanford Dependency [15]. Hién tai, dd c6 két qua nghién ciru vé phan tich ct
phap phu thude cho tiéng Viét ciia Nguyen Quoc Dat va cic dong tac gia [49] co
d06 chinh x4c P=0.7353 nhung chua c6 két qua nghién ciru vé phan tich ngit nghia

ciu tiéng Viét theo quan hé phu thudc Stanford Dependency.

4.1.2 Huéng giai quyét vin dé

Str dung céc tap ludt duoc soan thii cong dé diéu chinh két qua phan tich ¢t phap
phu thudc tu dong tir mo hinh phan tich ci phap phu thuéc di dugc hudn
luyén[49].

Sent
—
e
M6 hinh phén Phén tich ca
tich ca phap phép phu thuge
i e~ )
)
—
f— R _
M& hinh gan Gan nhan nghia Tree
nhén nghia tur dong
e s
{<w, 5>}
f——— Phan tich quan
VLO h¢ phu thuée  [—
« theo ngir nghia

‘ <¢,CRg>

Hinh 4.1 So d0 qua trinh phén tich ngit nghia ctia cau tiéng Viét
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Qua trinh phén tich ngit nghia cua cau tir tiéng Viét dugc thyc hién theo so dd
trong

Hinh 4.1

4.2 GAN NHAN NGHIA CHO TU VUNG

Luén an sir dung mot phuong phap dua trén thong ké diéu chinh tir phwong phap
Transformation Based Learning nhung bo qua viéc chuyén déi nhan. Phuong
phap nay tuong tw nhu phwong phap Maximum Entropy nhung thay ddi tiéu

chudn t6i wru tir maximum entropy sang maximum likelihood.

4.3 PHAN TiCH QUAN HE PHU THUQC THEO NGU NGHIA
CAU

4.3.1 Ruit gon quan hé phu thuge
Ap dung két qua nghién ctru vé& Collapsed Dependency ctia Schuster va Manning

(2016) [62] va Ruppert (2015) [59].
4.3.2 Ap dung cdc rang budc nghia va mé rong quan hé nghia

43.2.1  Chuyén vé dang db thi

Budc nay chuyén cau tric phu thude tir dang cay vé dang db thi.

43.2.2  Diéu chinh tir ghép
Khi két qua phan doan tir & budc phan tich hinh thai chua chinh xéac, dua vao
nghia cia timg tir don va cac rang budc ngit nghia trong VLO dé diéu chinh tir

don thanh tir ghép.
43.2.3 Piéu chinh nhin quan h¢ phu thugc va thanh phén trung tim

Céc truong hop can diéu chinh nhan quan h¢ phu thudc va thanh phén trung tim

nhu sau:
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e Trwong hop 1 — Pidu chinh trwong hep déng tir 1am dinh ngir:
didu chinh lai thinh mot trong cac loai quan hé hasActor, hasDObj,
hasIDObj dya trén cac rang bugc trong VLO.

e Trwong hop 2 — Piéu chinh vai trd chii tir, tn tir truc tiép va tan
tir gidn tiép trong ciu bi ddng: dua trén cac rang budc trong VLO.

e Trudng hop 3 — Pidu chinh quan h¢ phu thudc khong théa rang
bude: dua vao cac rang budc trong VLO dé tim tir 1an cén thoa quan

hé phu thudc.

4.3.2.4  Didu chinh vi tri ciia quan h¢ phu thugc
Trong qua trinh didu chinh cc quan h¢ phu thudc c6 thé dan dén truong hop vi
pham rang budc Projectivity[13]. Vi vdy, cin phai x4c tir vung & tri thich hop va

thoa rang budc ngit nghia trong VLO dé diéu chinh.

4.3.2.5 M¢é réng quan hé phu thudc
M6 rong quan hé phu thudc cho cac tir trong mot ngit doan c6 chira cac tir co

quan hé phu thudc lién tir v6i nhau.

43.2.6  Chuyén déi vé dang biéu dién ngir nghia
Ap dung Pinh 1y 2.1

433 Biéu dién theo céu triic ngir nghia

Bién d6i két qua phan tich ngit nghia cta ciu vé dang < c,C,Rg >

4.4 PANH GIA KET QUA PHAN TICH NGU NGHIiA

4.4.1 Panh gia két qua gan nhin nghia

Két qua gan nhin nghia tu dong theo nghién ctru ctia luan an c6 do chinh xac dat

0.7949 cao hon so v6i két qua gan nhan theo phuong phap Maximum Entropy co
d06 chinh xac dat 0.7008
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4.4.2 Panh gia két qua phan tich ngir nghia

Két qua phan tich ngit nghia dat F,=0.5498 trong truong hop phin biét cac loai
quan hé bd nghia va F\=0.557 trong truong hop phan biét cac loai quan h¢ bd
nghia. Néu dung két qua phén tich cti phap phu thudc tiéng Viét [49] thi két qua
cua hai truong hop twong ung la F,=0.33, F,=0.3837

4.4.3 DPanh gia tac dung ciia viéc phan tich ngir nghia

Thir nghi¢m thuc hién theo huéng truy hoéi cau (Sentence Retrieval) véi dit ligu
gdm 720 cau hodc ngir doan va 30 ngit doan truy van tiéng Viét. [18] cho thdy
viéc phan tich ngit nghia c6 tac dung nang cao két qua truy hdi cau véi do dat F,
dat 86.5% cao hon khi ding tir don tiéng Vit (F, dat 70.3%) va tir ghép tiéng
Viét (F, dat 71.9%).

4.5 KET CHUONG

Phwong phap phén tich ngir nghia trong luan an 14 can thiét voi két qua phan tich
quan hé phy thudc hon han két qua phan tich cti phap phu thugc hién tai cho tiéng
Viét.

Két qua phan tich ngit nghia cii tién d6 F, trong truy hdi céu ("sentence

retrieval").
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CHUONG 5. THU NGHIEM VA PANH GIA

5.1 CAC CHI SO PANH GIA

5.1.1 D) chinh xac, d§ phi va d¢ F
Do chinh xac (Precision) ctia phwong phap khi xir 1y truy vén g, dwoc ky higu 1a
P; va dugc tinh theo cong thirc 5.1 sau:
_1G; n Rel}] (5.1
' [Rel;|
Do phu ciia phuong phap khi xir Iy truy vén ¢; dugc ky higu 1a R; va duoc tinh
theo cong thure 5.2:
|G; N Rel;| (5.2)
TG
Dé thuan tién cho viée so sanh két qua, dy do F Kkét hop d6 chinh xac P va d¢ phu
R theo cong thirc 5.3 sau:
Fy = (1+ [F)xPxR (53)
[FXP +R
Trong d6 f 1a tham s6 dé diéu chinh ti 1¢ dong gop ciia d6 chinh xac vao d6 F. véi
B=1,d6 do F, (d6 do didu hoa) dugc tinh theo cong thirc 5.4:
_ 2XPXR (5.4)
T P+R

5.1.2 D) chinh xac by phian
Cong thirc 5.5 tinh d¢ chinh xac P,@k tai k phan tir dau tién khi xtr ly truy vén g¢;:
|G; N Rel;@k]| (5.5)

Pk == @k]

Trong d6, R(@k 14 tap hop gdbm k phan tir dau tién cta tip hop da sap thir tu Rel;
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5.1.3 Do chinh xac trung binh
D6 chinh xéc trung binh 4P ciia mot truy van g; dwoc tinh bing trung binh cua tat

ci d¢ chinh xac Py tai n, diém c6 d¢ phu  thay ddi. Cong thirc 5.6 tinh AP nhu

sau:
1
AP, = —Z P;r 56
nT
-
Do chinh xac trung binh MAP clia tét ca truy van dugc tinh theo cong thuc 5.7
sau:
1 (5.7)
MAP = —Z AP;
o1 2.7

TREC dé xuét viéc tinh AP; trén 11 diém c6 d6 phi1a 0, 0.1, 0.2, .., 1.0 nhu dugc
trinh bay trong [38] dé théng nhit két qua khi so sanh cic phuong phap. Cong

thire 5.8 tinh d6 chinh xac ndi suy Pj.,» tai d phi » nhu sau:

PipierT = max Pr' (5.8)
r<r!
5.2 BO DU LIEU THU NGHIEM

B¢ dir liéu thir nghiém dugc sir dung trong ludn an VN-CRANFIELD-1 duogc
dich tir bo dit ligu thir nghiém Cranfield gdm 100 truy van va 508 van ban viét vé
dong luc hoc. Két qua thir nghiém hai mo hinh vector voi cong thirc xép hang
TF.IDF va mé hinh xdc suét véi cong thirc xép hang BM25 trén VN-
CRANFIELD-1cho két qua kha twong ddng so véi két qua truy van cia hai mo
hinh nay trén b dir ligu Cranfield géc.

53 CAIPAT THU NGHIEM

Céc chuong trinh truy hdi van ban dugc cai dat thur nghiém dugc dit tén gdm

TF.IDF, BM25, SEMDORE va QRYEXP.

5.3.1 Chuong trinh TF.IDF
- St dung Apache Lucene dé lap chi muc va truy hdi theo mé hinh
vector.
- S dung cong thirc tinh toan d¢ lién quan dugc diéu chinh tir cong

thure tinh khoang cach cosine.
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5.3.2

5.3.3

5.3.4

5.3.5

5.3.6

Céc van ban va cac truy van da dugc phén tich sin.

Chuwong trinh BM25
Str dung Apache Lucene dé Iap chi muc va truy hdi theo mo hinh xac
suat.

Str dung cong thure tinh toan d¢ lién quan theo cong thirc BM25.

Chuong trinh SEMDORE
Duoc cai dat theo dung mo hinh dwoc dé xuit.
Cong thuc tinh d¢ lién quan dya trén cac cong thue tinh khoang cach

duoc st dung trong Muc 2.6.4

Chuong trinh QRYEXP
DPugc cai dat theo hudng Automatic Query Expansion.

K¢ thira tir chwong trinh BM25.

Chuwong trinh WE

Duoc cai dit theo md hinh vector v6i cong thirc xép hang 1a d6 do
Cosine giita hai vector ngit nghia ciia van ban va cta truy van.

Vector ngit nghia ctia vin ban (hodc cdu truy van) 14 vector trong tim
6 trong sé cila cic vector tir ¢ trong vin ban (hodc ciu truy vén).
Trong sé dugc tinh 1a gia tri TFXIDF cia tir tuong (mg.

Vector ngit nghia ciia méi tir dugc udc lugng véi mang noron theo

phuong phap word2vec cua tac gia Mikolov[64]

Chuong trinh LDA

Phan tich tai li¢u theo mo hinh chi d&& LDA do Blei[13] dé xuat véi
thu vién Mallet'.

Cong thirc xép hang 14 d¢ do c6 két qua truy hoi cao nhat duge chon

theo thir nghiém thic té tir 3 d6 do Cosine, Log-Likelihood va

! http://mallet.cs.umass.edu/
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Kullback-Leibler divergence tinh trén phan phdi xéc suit cia tai lidu

va truy vén theo cac chii de.

5.4 CAC THU NGHIEM

5.4.1 Thir nghi¢m vé& dnh hwéng ciia mé hinh

M6 hinh d& xuét c6 két qua truy hdi van ban MAP trong trudng hop c6 stemming
va khong co stemming (0.4516 va 0.4263) cao hon ca hai m6 hinh vector (0.4421
va 0.4063) va mo hinh xac suat v6i cong thirc xép hang BM25 (0.4456 va 0.4112)

v6i dit ligu Cranfield gdc bang tiéng Anh.

5.4.2 Thir nghi¢m vé& 4nh huéng ciia term

M5 hinh truy hdi dugc nghién ciru trong luan an co thé dat dugc két qua MAP la
0.3822 cao hon mé hinh vector c6 MAP la 0.3688 nhung thdp hon mé hinh
BM25 c6 MAP 1a 0.3825 do d6 chinh xac gan nhin nghia con thap. Néu chi thay
nghia cia tir bing biéu dién van ban cua chinh tir ¢6 thi mo hinh cua luén 4n dat
két qua MAP 1a 0.4045, ciing 1a két qua cao nhat.

Thir nghiém so sanh két qua truy hdi khi ding cing hé théng dugc nghién ctru voi
két qua phan tich ct phap so sanh véi két qua phan tich ngir nghia. Két qua truy
hdi khi chi dimg tir ghép dat MAP 14 0.3849 cao hon khi chi ding 16p nghia dat
Map 1 0.3636. Két qua truy hdi khi chi ding quan hé phu thudc theo cii phap dat
MAP 14 0.2241 thp hon khi chi ding quan hé phy thudc theo ngir nghia dat MAP
1a 0.2785.

Thir nghi¢m gia ting kich thuéc VLO bing cach phan tich thém 169 ciu va cap
nhdt cac rang budc ngir nghia va cac nghia tir vung tir cac cau nay vao VLO. Sau
d6 thir nghiém mé hinh véi VLO da dugce tang cuong cho thdy mé hinh truy hdi
ciia luéin an c6 két qua MAP 1a 0.3845 cao hon két qua ciia chwong trinh BM25
voi MAP 1a 0.3825.

Két qua cho thay, néu ding két qua phan tich ngir nghia theo nghién ciru ctia luan
4n da cé sy cai tién trong két qua truy hdi vin ban va viéc gia ting kich thudc cia

VLO c6 thé gia ting két qué truy hdi van ban.
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54.3 So sanh véi mot phwong phap Automatic Query Expansion
So sanh két qua truy hdi ciia mé hinh duge dé xuat (MAP=0.3822) vai két qua
ciia md hinh theo cach tiép cin Automatic Query Expansion (chwong trinh

QRYEXP) (MAP=0.3708) cho thdy m6 hinh ctia luan 4n cho két qua tot hon.

5.4.4 So sanh véi mot phwong phap sir dung vector ngir nghia
So sanh két qua truy hdi ciia mé hinh duge dé xuat (MAP=0.3822) vai két qua
ciia mo hinh vector str dung vector nglt nghia cta tir vung (chuong trinh WE)

(MAP=0.2020) cho thdy mé hinh ctia luan 4n cho két qua tét hon.

5.4.5 So sanh véi mét phwong phap sir dung LDA
So sanh két qua truy hdi ciia mé hinh duge dé xuat (MAP=0.3822) vai két qua
clia m6 hinh chi ¢ véi LDA (chuong trinh LDA) (MAP=0.1664) cho thdy mo

hinh ciia luan 4n cho két qua t6t hon.

5.5 KET CHUONG
M3 hinh truy hdi van ban ctia luan n c¢6 d6 chinh xéac trung binh cao hon mé hinh

vector va mé hinh xéc suit véi cong thirc xép hang BM25.
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KET LUAN VA KIEN NGHI

Két lugn

Muc dich ciia luan 4n khi nghién ctru mé hinh truy hdi vin ban tiéng Viét dua trén
ngit nghia 14 giai quyét bai toan truy hdi van ban trén biéu dién ngit nghia cta van
ban di dat dwoc véi cac két qua sau:

- Thu nhat, dé xuét cdu triic to chirc va phuong phap xdy dung VLO, mot
ontology vé& ngit nghia tir vung tiéng Viét, c6 vai tro ciia h¢ thong nhan
nghia va rang budc ngir nghia cho muc dich phan tich ngir nghia cho cau
tiéng Viét.

- Thu hai, dé xudt phuong phéap va k¥ thuat phan tich ngir nghia cia cau
tiéng Viét theo NN-BD-NN dua trén két qua phén tich ct phap phu thudc
va VLO.

- Thi ba, & xuit mé hinh truy hdi van ban tiéng Viét theo hudng tiép cén
phan tich ngir nghia cuia ngén ngilr hoc tinh toan va cac phuong phap giai

quyét cho tirng bai toan ciia mdi thanh phan trong mé hinh.

Kién nghi

Tir nhitng két qua dat dugc trong luan 4n, cac van dé cin dugc tiép tuc nghién ctu
nhu sau:
- Thi nhit, nghién ctru xay dung ngir liéu dugc chu giai nghia tir vung va
quan hé phu thugc theo Stanford Dependency cho tiéng Viét khi phat trién
VLO dé tao diéu kién thuc hién cac nghién ctru vé phan tich ngir nghia
tiéng Viét.
- Thu hai, tiép tuc nghién ctru phuong phap gan nhin nghia véi s6 lugng
nhin nghia rat 16n dé ting d6 chinh x4c cta két qua gan nhin nghia ty

dong.
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Tht ba, nghién ciru phuong phap phan tich quan hé phu thudc theo
Stanford Dependency cho tiéng Viét theo hudng tiép can hoc may dua
trén ngir liéu da dugc chu giai nghia tir vung va quan hé phu thudc.

Th tu, nghién ctru sir dung NN-BD-NN két hop véi VLO dé suy dién va

ap dung vao hudng nghién ctiru Question Answering.
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