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T dong am

e Tr dong &m (Homonymy): 1a nhirng tir tring
nhau vé hinh thirc ngi¥ &m nhwng khac nhau
vé nghia

Tl dong am, dong tw (Homograph) : cac tir véi
cung cach viét nhwng co6 nghia khac nhau. Vi du:
dove - dive into water, white bird
Saw
Tl dong &m, khong dong tw (Homophone): cac tir
co cach viét khac nhau nhwng c6 cung am. Vi du:
see, sea; meat, meet



Phan loai tw dong am tiéeng Viét

e Dong am tur véi tlr, gom:

Pdng am tr vwng: Tat ca cac tir déu thudc cung mot t loai. Vi du:
duong, (dap dwong) - duong, (wdng phén).
duong kinh, (dwdng dé &an) - duong kinh, (...ctia dwéong tron).
cat, (cat vo) - cat, (cat tién vao td) - cét, (cat hang) - cét, (cat rwou)
Pong am tr vieng-nglr phap: Céac tr trong nhom déng am vé&i nhau
chi khac nhau vé tir loai. Vi du:
chi, (cudn chi) - chi, (chi tay ndm ngon) - chi, (chi con c6 dam dong).
cau, (noi vai cau) - cdu, (rau cau) - cdu, (chim cau) - cau, (cau ca)

e DOng am tir v&i tiéng: cac don vi khac nhau vé cap do;
kich thwéec nglr &m cla ching déu khéng vwot qua mot
tiéng. Vi du:

Con trai Van Coc |én doc ban co, dirng Iam le cwoi khanh khéch.
Con gai Bat Trang ban hang thit &ch ngbi chau chau noi wong
wong.




Twr da nghia, dong nghia

e Tl da nghia (Polysemy): mdt tlr nhiéu nghia, biéu thi
nhirng dac diém, thudc tinh khac nhau cia mot doi
twong, hodc biéu thi nhirng déi twong khac nhau cua
thwe tai. Vi du

di : viéc dich chuyén bang hai chi dwoi
di: mot ngwdi ndo dé da chét

e DOng nghia (Synonymy): 1a nhirng t&r twong déng voi
nhau vé nghia, khac nhau vé am thanh. Vi du
¢4, gang
car, automobile



Nghia tir virng

e Ngit nghia nghién ctru y nghia ctia cac phat biéu dang ngén' ngit
e Nghia tir ving (Lexical semantics) nghién ccru:
quan hé tir ving: sy lién hé vé mat ngir nghia gitra cac tw
rang budc vé lwa chon: cau truc lién hé ngir nghia bén trong cua
tirng twr
bao gom ly thuyét vé:
phan loai va phan ra nghia cua tir
sy giong va khac trong cau truc tir veng — ngir nghia gitra cac ngdn ngit
quan hé nghia cua tlr véi cu phap va ngir nghia cua cau.



Cac irng dung

e TOm tat van ban

e Phan loai van ban

e Phan tich quan diém

e Quang cao huwéng ngir canh

e Doi sanh van ban

e May tim kiém

e Hé thong hai thoai (dialogue system)
e Hé thong hoi dap (question answering)



Rang budc vé lwa chon: Ma hoa ngip
nghia trong van pham

e Vi tlr biéu dién cac rang budc qua tham sé
read (human subject, textual object)
eat (animate subject)
kill (animate object)

e S dung vi tlr dé phan gidi nhap nhang
e Vidu "dish":

cai dia dé an

mon an

phuwong tién lién lac



Vi du vé tir “dish”

e Not unexpectedly, wives, whether working or nonworking, did by far
the most - about 80% of the shopping, laundry and cooking, and
about two-thirds of housecleaning, washing dishes, child care, and
family paper work.

e In her tiny kitchen at home, Ms. Chen works efficiently, stir-frying
several simple dishes, including braised pig's ears and chicken livers
with green peppers.

e [nstallation of satellite dishes, TVs and videocassette equipment will
cost the company about $20,000 per school, Mr Whittle said.




Rang budc lwa chon

e VPPNC c6 thé dwa vao céac rang budc lwa chon
tao ontology (vi du, nguwoi, dong vat)
rang budc vé luat
vd. VP — VNP
rang budc vé dich nghia
vd. an([sinh vat sdng], [thirc an])

dong vat

e Nhwoc diém: Cach viét nay khong tdng quéat
khéng du théng tin
khéng st dung duoc voi cac tredng hgp khéng liét
ké trong van pham



Khai thac quan hé tir vurng

e T dién dong nghia:
gom tir ddng nghia (Synonyms) va trai nghia
(Antonyms)

e \Wordnet:
Tl ddng nghia va trai nghia
T lép cha va tir I6p con
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Nh3p nhang va cac rang buéc lva | ::¢
chon
e Nhap nhang:

Cac vi tir khac nhau &rng véi cac nghia khac nhau
wash the dishes (theme : washable-thing)
Tham s cling co thé giai quyét nhap nhang cho vj tir
serve vegetarian dishes (theme : food-type)
e Phan tich nglr nghia:
Luat c6 gan théng tin ngl® nghia dwoc st dung véi cac cau da
dwoc phan tich cu phap
“l wanna eat somewhere close to CSSE”
Ngoai dong twr: V - eat <theme> {theme:food-type} (VP --> V NP)
N6i dong tir: V - eat <no-theme> (VP --> V)

Xung dét rang budc lwa chon: loai trie cu phap
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e Van dé:
Péi khi rang bubc Iwva chon khéng du chat (khi 1
ttr cd nhiéu nghia)
Doi khi rang budc qua chat — khi vi tir sir dung phép an du.
Vd, I'll eat my hat!
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WordNet: Gidi thiéu

CSDL tr ving
Xay dwng mot mang khong 16 cac tir veng va quan hé gitra
cac tur vung
Wordnet tiéng Anh
4 |op: danh tw, dong tw, tinh twr, trang tw
Danh tir: 120,000; Dong tire: 22,000; Tinh tw: 30,000;
Trang tir: 6,000
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WordNet: Gidi thiéu
e CSDL tir ving

Wordnet cho cac ngon ngir khac

[www.globalwordnet.org]

Co wordnet cho cac ngon ngit: Tay Ban Nha, Tiép, Ha Lan,
Phap, D, Y, B6 Bao Nha, Thuy Dién, Basque, Estonian

Wordnets dang dwoc lam cho céc tiéng: Bulgary, Dan
mach, Hy lap, Hebrew, Hindi, Cannada, Latvian, Moldavy,
Romany, Nga, Slovenian, Tamil, Thai lan, Thé Nhi Ky, Ireland,
Nauy, Ba tw, Iran
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Tap tir dong nghia 3
Synonym Sets - Synsets

e T c6 nhap nhang
e Cac nut trong Wordnet biéu dién tap tlr dong
nghia “synonym sets”, hoac synsets. Vi du:
Fool: 1 ngweri dé bi loi dung

{chump, fish, fool, gull, mark, patsy, fall guy, sucker,
schlemiel, shlemiel, soft touch, mug}

Synset = tap khai niém
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Cac quan hé khac trong WordNet

e Cac tir ndi theo chiéu doc biéu dién quan hé réng (holonymy) - hep

(hypernymy), theo chiéu ngang biéu dién quan hé bd phan meronymy

(part_of) va holonymy (has_part) .

e M®Gi nghia cla tr dwoe biéu dién bang 1 s6 synset
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Phan gidi nhap nhang sir dung quan
hé tir vrng
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™1 Inbox (5,435) - huonglt@soict.hust.ed... = | Similarity

*q - wordnet similarity }3‘| # B-

é f 3 marimba.d.umn.edu/cgi-bin/similarity/similarity.cgi c

m WordNet::Similarity

Read an overview of WordNet::Similarity.
You may enter any two words in one of three formats:

1. word
2. word#part of speech (where part of speechisoneofn v a orr)
3. word#part of speech#sense (where sense is a positive integer)

If words are entered in format 1 or 2, then the relatedness of all valid forms of the words will be computed (e.g_, if 'dogs’ is entered, then 'dog'
will be used to compute relatedness). More instructions.

Word 1: ® Use all senses ) Pick a sense by gloss () Pick a sense by synset
Word 2: ® Use all senses ) Pick a sense by gloss ) Pick a sense by synset
Measure: Path Length v | About the measures

Use root node?
Compute Clear

Show version info

Created by Ted Pedersen and Jason Michelizzi
E-mail: tpederse (at) d (dot) umn (dot) edu



Do quan hé tir vung

e Dém sb canh/dinh trén do thi:

khoang cach gitra 2 tir ti Ié nghich vé&i quan hé ngir nghia gitra
chung

Néu gitra 2 tlr cé nhiéu dwérng di, chon dwdng ngan
nhat

O O sd canh = 3

./ so nut = 4
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Cap tir nao gan nhau hon?

e ca heovaca?
e Cavacahoi?

WordNet Similarity Metrics:
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Fwords are entered m format 1 or 2, then the relatedness of all vahid forms of the words will be computed {e.g, f'dogs' 1z entered, then 'dog’ will be used t¢
relatedness). Ilore instrictions.

Word 1 whale ® Tse all senses O Pick a sense by gloss O Pick a sense by synset
Word 2 fish ® Tse all senses O Pick a sense by gloss O Pick a sense by synset
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Phan giai nhap nhang va dém canh

e Whale#n#1
1 nguoi rat Ion (vé kich thwéc hodc pham chat)
o fish#n#3
(thién van hoc) nguwdi dwoc sinh khi mat trdi & vi sao Pisces

-’" v person

tall/large person /\
() )

L | Pisces (fish)

Giant (whale) () Path Length = 4
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Phan giai nhap nhang va dém canh

" “wertebrate

'h.

aquatic
mammalk_ O X

\C‘JE rtebrate
plaa:ental fich

aquatic | "
animal ,i\
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cetacean(
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'
whale ()

Path length = 8
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Nhwoc diem cua WordNet 3
trong tinh quan hé ngir nghia

e DO do quan hé ngl» nghia WordNet dwa trén
cac gia thiét sau:
Moi canh trong dd thj c6 dd dai bang nhau
Céac nhanh trong dd thj c6 cung dé dam dac
Ton tai tat ca cac quan hé ngoai ddng tw

» khong dang tin cay
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Nhwoc diém cia WordNet

e Thiéu sac thai, vi du nhw céac tir ddng nghia: C0,
cd gang, gang, 16 lwc dwoc xem la cé6 mirc dd

nhw nhau.

e Thiéu t&r mé&i hodc y nghia méi (khdng thé cap

nhat): Song thir, 1y, tha thinh, tré trau, gau,...

e Chu quan, phu thudéc vao nguoi tao

e Yéu cau nhiéu cOng surc tao ra va cap nhat dé
thich trng

e Kho do chinh xac khoang céach vé nghia gitra
cac tw.
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Cach tiep can dwa trén tir dién

e CAc tr dién dién t& (Lesk ‘86)
Cho biét y nghia ctia cac tir trong nglr canh cu thé ndi dung
(vd., I've often caught bass while out at sea)

So sanh sw chong chéo cla cac dinh nghia vé
nghia cua tur (bass,: a type of fish that lives in the sea)

Chon nghia tring nhau nhiéu nhat

e Han ché: dwdng dan dén tlr ngan > mé
rong cho cac tir lien quan
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Cach tiép can hoc may

e Hoc viéc phan loai dé gan tr v&i mét trong cac
nghia cda n6
Tich 0y tri there tir tap ngir liéu co hoac khong gan nhan
Con nguoi chi can thiép vao tap ngl liéu gan nhan va
lwa chon tap dac trwng sty dung trong viéc huan luyén
e Vao: vecto dac trung
dich (tr can phan giai nhap nhang)
ndi dung (cac dac trwng cé thé dung dé tién doan
nghia dung)
e Ra: cac luat phan loai cho van ban maoi
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Cac dac trirng s dung trong WSD

e Cacthé POS cua tur va cac tir 1an can
e Cac tur lan can (cé thé 1ay géc tir hoac khéng)
e Dau cham, viét hoa, dinh dang
e PTCP bd phan dé xac dinh vai tro nglr phap va quan hé
gitra chung
e Cac thong tin vé dong xuat hién:
Tl va cac tl 1an can cla noé cé thwdng dong xuat hién khong
e Dong xuat hién cua cac tir lang giéng
Vi du: sea co thwdng xuyén xuat hién véi bass khong
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Vi du o

e [0l an com vai ca.
DT DgT DT GT DT
(C (CN (PaT Toi)) (VN (BgN (BgN (BgT &n) (DT com)) (GN (GT
vai) (DT ca)))))

e Em bé chi thich an keo thoi.
DTTT TTDgT DT PT
(C (CN (DT Em bé)) (VN (TN (TN (TT chi) (TN (TT thich) (PgN (DgT &n) (DT
keo)))) (PT thoi))))

e NO &n nhiéu hoa hong qua.
PDaTDgT TTDTTT
(C (CN (PaT N6)) (VN (BgN (BgN (BgT an) (TT nhiéu) (DT hoa
hong)) (TT qua))))

e TOitén la Hoa.
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Cac kiéu phan loai

e Naive Bayes: Nghia tot nhat 1a nghia c6 kha nang xay ra
nhat v&i 1 dau vao cho trwée

~argmax o p(Vls)p(s)
5 = ~ p{sl"-,',-"} h,;].a[: argmax ;
58 seS pV)

trong d6 s 1a 1 trong cac nghia va V 1a vector dau vao clia cac
dac trwng
Chi c6 it dit liéu cd thong tin vector két hop vaéi nghia

Gia st cac dac trung la doc 1ap, p(V|s) la tich xac suat clia cac
dac trung

1
prls)=TI Plv;l9)
J=1
p(V) gidbng nhau véi moi 8 (khédng anh hwédng dén xép hang cudi

cung)
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Cac kiéu phan loai

o Naive Bayes : Nghia t6t nhat [a nghia c6 kha ndng xay ra nhat
v&i 1 dau vao cho truwde
Khi do .
s=argmax 2(s) [T 2(v j |5)
58 j=1
P(s) la xac suat tién nghiém cla moi nghta = xac suat ciia moi
nghia trong tap dir liéu gan nhan
P(v,s) = dém s0 lan xuat hién cla bass di v&i sea
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Hoc may xac dinh tap tir dong nghia

e Phuong phap phan tich ngir nghia tiém an:
o SVD (Singular Value Decomposition)
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Hoc may xac dinh tap tir dong nghia

e Phuong phap phan tich ngir nghia tiém an:
o LSA (Latent Semantic Analysis)
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Hoc may xac dinh tap tir déng nghia

e Phuwong phap phan tich ngit nghia tiém an:
o LDA (Latent Dirichlet Allocation)

a is the parameter of the Dirichlet prior on the per-document topic distributions,
3 is the parameter of the Dirichlet prior on the per-topic word distribution,

#; is the topic distribution for document J,

Wi 15 the word distribution for topic k,

z;; is the topic for the jth word in document /. and

w;; 1s the specific word.
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Hoc may xac dinh tir déng nghia

e Word embedding: cac ky thuat hoc mo hinh ngon ngit va hoc dac
trng v&i moi tir/cum tir dugc biéu dién béi 1 vector cac s6 thuc
trong khong gian tw vyng

e (Gensim, Fasttext: word2vec, doc2vec

INPUT PROJECTION OUTPUT INPUT PROJECTION OUTPUT

wit-2) wit-2)

wit-1) wit-1)

SUM

_ Vs
R §

e

wit+1) wit+1)

wit+2) CBOW Sk|p gram



Word embedding

Search by
gin 2 label -
12 matches

tre. gidn

gibn

giin_di

ndi.gién

néng.gidn

gidn_dbi

gldn_hén

cdu.gibn

chec_gign

hém_gign

ha_gidn

cam_gién

odn_gidn

Hinh 7: cac tr 1an can véi tir gian trong bé word2vecVN Ngudn hinh anh: Xuan-Son Vu
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WSD va IR

e IR (Information Retrieval) : tim kiém thong tin

e Motivation
Pong am = Bank (ngan hang, séng)
Da nghia = Bat ((céu)lac bd choii cricket), (cay vot
nho cé tay cam dai dé choi béng ))
Poéng nghia = doctor, doc, physician, MD, medico

e Nhirng van dé trén anh huwdng dén IR nhw thé

nao?

Pong am va da nghia co xu hwéng gidm dd chinh xac
Pong nghia: giam dd phu
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2 rng dung cua WSD trong IR

e Timkiém dwa trén cau truy van (Voorhees, 1998):
St dung WSD dé mé réng cau truy van: phan giadi nhap nhang
cau query va b6 sung vao cac tr cé nghia réng hon.
St dung WSD dé danh chi s6 khai niém: phan giai nhap nhang
tap tai liéu va xay dung chi sé cho tap synset thay vi cho tap tir goc
M6 hinh khdng gian vector: tim do twong dong cosin gitra cau
truy van va moi vector tai liéu
e Danh chi s khai niém
Trong cac thi nghiém, vector dwa trén nghia thwc hién kém hon
vector dya trén tir goc
Ly do: 16i phan giai nhap nhang
trong thu thap van ban, va
cac cau query ngan do thiéu ndi dung
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2 rng dung cua WSD trong IR

e Md& rong query
Khéng kha quan
Nhwng, phan gidi nhap nhang va mé rong truy van
thu cdng dem lai két qua tot

e \Vidu:
furniture: table, chair, board, refectory(specialisations)
“Chi c6 mot vai ttr vwng lién quan la cé ich trong viec moé rong
cau truy van, vi dwong dan Iép cha gitra cac tir trong
WordNet khdng phai luc nao cing dem lai 1 mé rong
truy van 1 cach hitu ich”
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Do chinh xac cua WSD va IR

e Tap di liéu danh gia WSD: SensEval va SemCor

e CAch khac dé tao ra di¥ liéu gan nhan: Pseudowords

L4y 2 tir (ngau nhién) co clng tir loai, va thay thé ca 2 bang 1 tir nhan tao. Vi
du, 'door' va 'banana’ c¢d thé thay thé trong tap ngit liéu bang tir 'donana’.

P6 chinh xac ciia WSD: xac dinh dwoc méi trwérng hop cla
donana cu thé 1a 'door’ hay 'banana’. (Yarowsky, 1993)

e (Sanderson, 1997) cong bé: thém nhap nhang vao cac query va
két qua it c6 anh huwdng dén dd chinh xac cua viéc tim
kiém so v&i anh hwdng cuda 16i phan gidi nhap nhang trong
tap két qua

chi c6 16i phan giai nhap nhang mirc thap (< 10%) méi tot hon
phién ban IR don gian dwa trén tir goc.
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Do chinh xac cua WSD va IR

e Tai sao da nghia/déng &m khéng phai van dé
I&n nhw ta nght:
Tac ddong cla sy d,(‘“)ng xuat hién tl truy van: cac
tlr trong cau truy van tw no da phan giai nhap
nhang
S phan bo ngilr nghia: ap dung cho cac mién &ng dung cu
thé
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Do chinh xac cua WSD va IR

e T dong nghia c6 anh hwdng I&n hon:

Gonzalo et al. (1998; 1999): str dung SemCor (tap ngir liéu
Brown vé&i cac thé nghia cia WordNet) cho thay néu phéan giai
nhap nhang c6 dd cx = 100%
Panh chi s6 nghia (vd synset number) cé do cx IR = 62%
Panh chi s6 nghia cua ti (vd canine1) ¢ dd cx IR = 53.2%
Panh chi s tr goc c6 do cx IR = 48%

Gonzalo et al. cho thay d6 cx toi thiéu 90% véi WSD
cho IR la qua cao. Gan 60% tw gia khéng hoat déng
gidong nhuw tir c6 nhap nhang that.
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