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TOM TAT: Po luong do twong tw ngit nghia gitta cdc tir la mgt bai todn nghién ciru ot 16 va ¢6 nhiéu iing dung trong xir Iy ngon
ngir ty nhién. Hién nay, ket qua cua cac ky thuat word similarity theo hwdng tiép can Mang tir dugc danh gid trén bg dir liéu chuan
1a kha thap Trong bai viét nay, chung t6i trinh bay mot 5o ky thudt do do tu’ong tr cua fir theo tiép cdn Mang tir, qua do dé xudt mot
hege do lam tang hiéu qua cia cde k§ thudt ndy diea trén viée biéu dién cdc moi quan hé ciia tir bang cdu tric do thi. Cudi cing,
chiing t6i trinh by két qua thiee nghiém va danh gia hiéu qua ciia hege do cdi tién.

Tir khéa: Xt 1y ngdn ngit tir nhién, dé nrong tir ngit nghia, Mang tir, do thi.

I. GIOI THIEU

Sy twong dong vé ngit nghia (semantic similarity) dong vai trd trung tim trong cach thirc con ngudi xir 1y tri
thire va 1a tiéu chi dé phén loai cac dbi tugng, xay dung cac khai niém, biéu dién su téng quat va triru tugng. Do do,
semantic similarity dong vai tro then chét trong nhiéu tic vu xir 1y ngén ngir tw nhién nhu truy van thong tin
(infomation retrieval); mo hinh ngon ngit (language modeling); phan cum vin ban (document clustering); phat hién ké
thira van ban (recognizing textual entailment)... Do ludong d6 twong tu nglt nghia modt cach hi¢u qué 1a mét thach thuc
bt 16i trong xtr Iy céc tai lidu van ban phi cau trac cua linh vuc xir Iy dit lidu 16n (Big Data).

Céc k¥ thuat tuong tu ngir nghia lugng gid muc do glong nhau cua hai tr (word similarity), hay dinh luong
khoang cach nhan thirc gitra hai khai niém véi sy quan tdm vé loai cua ching (vi du, tir ‘trAu’ s& rat twong tu vai tir
‘b0’ boi vi ca hai déu 1a gia stic dn ¢ duoc con ngudi nudi dudng) hodc chie nang cua chung (vi du, tir xe may’ sé co
d6 twong tu 16n voi tir “xe dap’ vi ca hai déu 1a phuong tién ma con ngudi dung dé di chuyén). Nguoc lai, cac k¥ thuat
do murc d¢ lién quan cua cac tur thuong tap trung vao moi quan hé vé loai cua chiing, vi du tir “6 6 ¢6 lién quan dén tir

“xang” nhung ching khong tuong ty véi nhau vé nghia, boi vi gitra “6 t6” va “xdang” khong chia sé mot kiéu hay chirc
ning chung, tuy nhién giita ching ¢6 mdi quan hé chung, “xang” 1 nhién liéu dugc dung cho “6 t6”. Khai niém tuong
tu (similarity) va lién quan (relatedness) khong loai trir, doc 1ap véi nhau cling nhu khong dugc phan biét rd rang boi
con nguoi va thuat toan.

Mot s6 k¥ thuat duoc dé xuat cho bai toan word similarity voi cac hudng tiép can khac nhau: thi nhét, dva trén
Co s0 tri thie (Knowledge-based). Hudng tiép can nay phat trién vao dau thap nién 80, khai thac tri thirc ty dong tir
céc tir dién dién tir (Machine — Readable Dictionaries) nhu céc tir dién dong nghia. Két qua cta hudng tiép can nay la
su ra doi cua Mang tir (WordNet) — mot co s6 tri thirc 16n vé ngir nghia theo hudng liét ké nét _nghia; tht hai, dva trén
kho ngir liéu (Corpus-based). Hudong tlep can ndy s& rat ra cac qui ludt xir 1y ngit nghia (bang thong ké, bang hoc
may,...) tir nhirng kho dir liéu 16n da c6 san va ap dung céac luat nay cho truong hop méi. Hién nay, cach tiép can dua
trén ngit liéu két hop vdi tri thire ¢6 sin dang duge nhidu nha nghién ciru quan tim.

Noi dung tiép theo cuia bai viét nay, ching toi trinh bay: phan I1, thuc nghiém mot s6 k¥ thuat word similarity
véi bo dir liéu chuan SimLex-999; phan Il1, dé xuat lugc do6 tang hiéu qua mot so ky thuat word similarity dua trén
Mang tir va cudi cung 1a phan phan tich, k&t luan.

II. MOT SO KY THUAT WORD SIMILARITY

A. Huwdng tiép cin dwa trén Mang tir

D6i voi tiéng Anh, tir nim 1978, George Miller (Fellbaum, 1998) bat diu nghién ciru phat trién mot co so dir
liéu vé tir va quan hé ngir nghia giita chung. Co so dit liéu nay duge goi 1a Mang tir (WordNet) va ¢6 thé dugc coi 1a
mdt mo hinh cua tir vyng tinh than (mental lexicon). Co thé hinh dung Mang tir 1a mot d thi roi rac khong 16 trong d6
mdi nit 1a mot loat dong nghia (synset) va mdi canh 1a mot quan hé ngir nghia gitra cac loat dong nghia [16]. Hién nay,
Mang tir tiéng Viét (Hinh 2) da duogc xdy dung va ung dung trong mét so nghién cliru vé xir Iy ngdn ngit tu nhién. CAc
ky thuat do do twong ty dua trén Mang tir thuong dua vao cau truc cdy phan loai cia cac khai niém (Hinh 1, 2).

Bing truc giac c6 thé thiy hai khai niém tuong ty nhau hon néu ching gin nhau hon trén cay phén loai so voi
cac khai niém khac (Hinh 3). Do d6 c6 thé do do tuong tu bang cach dém sé nit hodc sé canh (shortest path approach)
gilta cac khai niém trén cay phan loai (cong thirc 1). Quan sat tir “Bt0”, “xe tai” va “xe dap” trén Hinh 3, c6 thé thy rd
khoang cach tir “6t6” dén “xe tai”, gan hon so voi tir “0t6” dén “xe dap”.
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Theo cong thirc 1, Simpg(*0t6’, xe dap”)

1
c =0.2, SiMpyn(‘0t0’, xe tdi’) = —=0.25.

Tuy nhién, huéng tiép cin nay c6 nhuoc diém 1a di bo qua tinh khéng ddng déu giita cac quan hé trén cdy phan
loai (vi du, khoang cach ngit nghia giita tir “dong var® dén tir ‘sinh vdr’ 16n hon dang ké so voi khoang cach tir
“ch6 s6i” dén tir “chd™). Leacock va Chodorow [17] di khic phuc nhuge diém nay bang cach thiét 1ap do dai duong
dan theo d6 sdu ti da trén cdy loai (cong thirc 2).

. min_ length (w,,w, )
Sim, ¢, (W, W,) =~ log 2*Depthm:x : (2

_ Trong do min_length(w;,w,) la d dai cua duong di ngén nhat giira hai khai niém; Depth 1 d¢ su 16n nhat cta
hé thong cay phan loai.

Theo cach tiép can tuong tw, Wu va Palmer [8]: d6 twong tu dugc do boi do sau cta hai khai niém trong Mang
tir va d6 sdu ctia nut cha chung gan nhat (Least common subsumer - LCS) cta ca hai khai niém d6 (céng thurc 3).

_ depth(LCS (w;, W, ))
Simy,,, (W, w,) = 2* 3
Wup (W, W) depth(w, ) + depth(w, ) o

Huéng tiép can thuan tiy dua trén ciu tric cdy phan loai s& gip khé khan khi khoang cach ngit nghia ciia cac
quan hé khong dong dcéu. Do d6, mdt so ky thudt st dung thém khai niém d§ do ndi dung thong tin (information

content — IC). Noi dung thong tin ctia mot tir 1a xac suat gap phai tir nay trong mot kho ngir liéu 16n, nhitng tir thuong
xuyén xuat hién s& c6 lugng thdng tin nhé hon nhirng tir it xuat hién (céng thirc 4).

IC(c) =—logP(c) (4)
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Theo Resnik [9], muc twrong tw nhau cua hai tir ¢6 thé dugc danh gia bang muc do chia s¢ thong tin gitra ching.
Resnik dinh nghia d6 tuong tu gitra hai tir 1a “ham lwong thong tin” ciia cha chung gan nhat cia ching.

SiMeg, (W;, W, )= —log P(LCS(w;, w,))=IC(LCS(w;,W,)) ()
Céc nghién ctru sau d6 cua Lin[10], Jiang va Conrath [11] d3 mo rong ¥ tuong nay va chuan hoa do do twong tu.

IC(LCS(w,,w,))
IC(w, +w,)

Sim;, (W, w,) =2

(6)

Sich (Wl’ Wz) = L (7)
IC(w,)+ IC(w,) —2*IC(LCS(w,,w,))

B. Huwéng tiép cin dwa trén nhiing tiv (Word embeddings)

Gan day mot s6 ky thuat nhung tir 1y cam himg tir md hinh ngdn ngir dya trén mang noron nhén tao (Neural
Network Language Models). Cac md hinh ngon ngir mang noron s& chuan doan céc tir ngit canh dya trén tir dwoc cung
cép. V& tryc giac, nhitng tir c6 nghia twong ty nhau thuong xuat hién gan nhau trong van ban. Cac mé hinh mang noron
hoc cac nhung tir bit dau béng viée khoi tao cac vector biéu dién cac tir mot cach ngau nhién, sau dé lap di lap lai viéc
luyén mang, tao cho vector ctia tir nhiing gin vé6i vector biéu dién céc tir 14n can va khac cac vector biéu dién céc tir ma
khong xuét hién 6 lan can. Tiéu biéu nhét trong s cac k¥ thuat nay dwoc cho 1a word2vec do T. Mikolov va cac cong
su dé xuét [12]. Ciing glong nhu cac md hinh ngén nglt mang noron, mé hinh word2vec hoc cac nhung tir bang cach
huin luyén mang noron dé dy doan cac tir 1an can, v6i hai kién tric Skip-gram va Continuous bag of words (CBOW).
Trong do, kién trac Skip-gram (Hinh 4) du doan (predict) cac tir 1an cén trong mot cira sé ngir canh (context window)
bang cach cyc dai hoa trung binh logarit cta cac xac suat ¢6 diéu kién (cong thic 9).

_z Zlog p( t+i ) (9)

Trong d6 {W; :i € T} 1a toan bo tap huan luyén, W, 1a tir trung tAm va w,, j1a cac tir trong clra sO ngit canh.

Xac sudt co diéu kién dugc dinh nghia bang ham softmax (cong thic 10).

(v, V)
z exp(vlw'jT VW, )

p(Wj | w, )= (10)
Trong do, V,, va V'W 1a vector biéu dién cua tir w, V,, 1a mot hang ctia ma trin trong s& W giira 16p dau vao
(input) va 16p 4n (hidden), V'W 12 mot cot cia ma tran trong s6 W' gitra 16p an va 16p ra (output) ctia mang. Ta goi Vi

1a vector ddu vao (input vector) va V'W 1a vector dau ra (output vector) cia tir w.

Output layer
| 1y g
Input layer
X Y2y 2k
Vdim P-dim
Yej Xep
= oV ¢ p-dim
C=T-dim
Hinh 4. Kién trac Skip-gram Hinh 5. Kién tric Continuous bag of words

Mot trong nhitng wu diém 16n nhét cia k¥ thuat word2vec la chi can huén luyén véi ngit liéu tho. Khi sir dung
kho ngir li¢u 16n, tap tir vung kha day du, co the tinh dugc d6 tuong tu ciia mot cap tir bat ky. Bén canh do, cac vector
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biéu dién tir duge tao ra sau khi hudn luyén, ngoai kha nang do dugc dd twong tu ngit nghia con co thé duoc st dung
trong nhiéu tac vu xt ly ngoén nglt khac. Nhuoc diem cua ky thuat nay 1a khong phan biét ro tinh twong tu va tinh lién
quan cua cap tir.

C. Thyc nghi¢m

Trong phan nay, chdng tdi trinh bay két qua thuc nghiém k¥ thuat Wu & Palmer (WuP), Shortest Path (Path),
Leacock-Chodorow (LCh), Resnik (Res), Jiang-Conrath (JC), Lin véi bo dit liéu SimLex-999" (SimLex) va trich dan
két qua thyc nghiém word2vec cta Christoph Lofi [7]. Bo dir liéu SimLex gdm 999 cip tir, trong d6 111 cdp tinh ti,
666 cip danh tir va 222 cip dong tir. Két qua thuc hién véi cac k¥ thuat khac nhau duge chuan hoéa vé thang do
[0>10]. Két qua do d6 twong ty dugce trinh bay trong bang 1 1a twong quan Pearson giita d6 tuong ty duge danh gia
boi con ngudi va két qua do duoc bang mot ki thuat nhat dinh. Két qua thuc nghiém cua ching t6i? hoan toan tring
khép véi két qua duge bao cao bai Christoph Lofi nim 2016 [7]. Dé cai dat chuong trinh thyc nghiém, ching toi sir
dung NLTK toolkit [5].

Bang 1. Két qua thuc nghiém mot s6 k§ thuat word similarity

Method SimLex
Word2vec 0.44
Wu & Palmer 0.32
Shortest Path 0.45
Leacock-Chodorow 0.29
Resnik 0.35
Jiang-Conrath 0.20
Lin 0.39

Mang tir chira cdu trac quan hé & mirc nghia cia tir (sense) da dwoc cac chuyén gia ngon ngit xdy dung mot cach
cong phu. Mot trong nhirng wu diém cac k¥ thuat do d6 twong tu ngir nghia ciia tir dwa trén Mang tir (WordNet-based)
14 ¢6 thé do do tuong tu & muc sense. Pé cai thién két qua mot ) ung dung, mot ) nghién ctru thyc hién do d¢ tuong
tu & mure sense (sense similarity). Qua thye nghiém, nhom k¥ thuat nay cho két qua chinh xac nhat ddi véi cac cap tir
co mdi quan hé ngit nghia rd rang nhu quan hé dong nghia (synonymy) trai nghia (antonymy), bao thugc (hyponymy),
tong phan (meronymy), kéo theo (entailment), hon ntra cac két qua do duogc 1a kha tudng minh va c6 thé 1y giai véi cau
trac cdy phéan loai ciia Mang tir. Chung t6i cho rang néu sir dung cac ky thuat WordNet-based dé do d¢ twong tu giira
c4c sense s& cho két qua rat sat véi danh gia ciia con ngudi. Bén canh d6, nhém ky thuat WordNet-based c6 ba han ché
chinh: thi nhét, khong thuc hién dugc phép do vai cac cap tinh tir; thir hai, ) lugng tir cia Mang tir han ché dan dén
khong thé do duoc do tuong ty cia mot $6 cap tur; thr ba, dir liéu Mang tir khéng dwoc cap nhat thuong xuyén, do do
két qua do dwoc 1a “sink” so véi tinh “déng” ctia ngdn ngit (su thay ddi ngir nghia cua ngdn ngit theo thoi gian). Trong
nhom k¥ thuét nay, k¥ thuat Shortest Path dat két qua tot nhat d6i v6i bo dir liéu SimLex.

1. LUQC PO WORD SIMILARITY CAI TIEN

A. Y twong

Qua thuc nghiém cac k¥ thuat do d6 twong tu ngit nghia cta tir dua trén Mang tir voi bo dit liéu SimLex, ching
t6i thdy rang, cac k¥ thuat nay cho két qua do do tuong tu bang 0 hodc két qua thdp hon so voi danh cua con ngudi &
nhiéu cap tir. Dat A 1a hiéu cia gia tri twong ty duoc do boi mot ky thuat véi gia tri twong tu duge danh gia bdi con
nguoi trong bo dir liéu SimLex. Thong ké trén két qua thuc nghiém cho thiy, s6 cip cho gia trj bang 0 1a hodc co do
léch (A) 16n chiém moét ty 18 kha cao (bang 2).

Bang 2. Théng ké s6 cap tir c6 d twong tur bang 0 hodc A 16n trong 999 cip tir thude bd SimLex

Tiéu chi théng ké Path WuP LCh Res JC Lin
SO cap c6 do tuong ty bang 0 82 82 100 190 102 190
S6 cap c6 A>3 281 76 75 195 653 139
S6 cap co A>4 171 61 61 130 527 106
S6 cap c6 A>5 93 44 55 91 405 82

Céc k¥ thuat do do tuong tu dya trén Mang tir thuong dya vao ciu tric cay phan loai cua cac khai niém. Trong
Mang tir, tinh tir khong dugc cdu tric theo cay phan loai (taxonomy), do d6 khong thé do dwgc d¢ tuong tu ngit nghia.
Bén canh d6, dong tir ciing khong dugc t6 chirc t6t theo taxonomy, hié¢u qua do trén dong tir 1a thap. Nhin chung, cac
k¥ thuat word similarity dua trén Mang tir thuc hién tdi v6i tinh tir va dong tr [15].

bé nang cao hi¢u qua do d¢ twong tu ngir nghia cta cac ky thuat word similarity dya trén Mang tir, ching t6i dé
xuat hai cdi tién: thir nhat, lugc do duogc ap dung cho cac k¥ thudt nham gidm so6 cép tir cho két qua do co A 16n; thr

*Available from http://www.cl.cam.ac.uk/~fh295/simlex.html
2Available from https://github.com/BuiVanTan2017/Word-Similarity
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hai, quy tac tinh gia tri ngudng a, gia tri nay duoc thay cho cac két qua do bang 0 ciia cac cap ti.

230 2-65"'-., ,.-"'5.30

2.65™,

Hinh 6. Mot phin db thi twong ty cia cac tir Hinh 7. Tinh d¢ tuong ty cta cip tir

Xuét phat tir ¥ tuong co thé do do tuong tu ctia mot cap tir dua vao do tuong tu ciia chiung voi nhing tir khac,
Hinh 6, 7 tryc quan hoa y tudéng nay, xac dinh d§ twong tu cua cdp tir baby va daughter thong qua tr trung gian girl,
duong ndi nét lién co trong sb trong hinh vé& biéu thi cho do twong tu, duong ndi nét dit co trong so6 biéu thi cho
khoang céch giita hai tir. Do tinh dbi ngau giita d6 do twong tu va d6 do khoang cach, chung toi dé xuat mot luge dd ap
dung cho cac k¥ thuat word similarity gdm nim budc.

Budc 1. Xac dinh tap cac tir pho bién V.
Budc 2. Tir tap V, xdy dung tap cac cip tir phd bién E.

Budc 3. Xay dung do thi vo hudng c6 trong sé6 G(V,E). Trong d6 mdi dinh ciia d thi 1a mot tir thude V, mbi
canh cua do6 thi twong ung véi mot cap tir thudc E. D6 thi G ¢6 ma tran trong s6 W (Hinh 6), trong s6 cua canh ndi hai
ttr U, v duoc tinh nhu sau:

W (u,v) =10 —simlilarity(u, v) 11
Budc 4. Su dung thuét toan Frloyd-WaI’ShaII dé tim duong di ngén nhat gitra moi cap dinh cia do thi G, tao ra
ma trin trong s0 W’ va ma tran luu vét duong di P (Hinh 7).

Budc 5. St dung ma trén trong s6 W’ d@é tinh a:

> W'(u,v)

_ u,veV |V | (]_2)

Budc 6. Tinh d6 twong tu ctia cac cdp tir theo ki thuat m (cong thirc 14). Do twong ty cua tir U VA v bang hé s6
néu chung khong lién thong trén dd thi tuong tu G. Ngugc lai, néu u lién thong véi v, d6 tuong tu cua hai tir dugc do
bﬁng téng cua d¢ twong tu tinh theo k¥ thuat m vaoi mot lugng ty 1€ thuan vaéi ¢ twong tu cuc dai va ty 1€ nghich véi )
dinh trung gian trén duong di tbi wu gitra u va v. Trong d6 Length(u,v) 13 sb dinh trung gian trén dudng di ngén nhat tir
udeénv.

a if W'(u,v)=>10
Similarity (u,v) = similaritym(u,v)+%if W'(u,v) <10 a4)
encth B if p[u,v]=0 15

Trong do: ength(u, v) = Length(u, p[u, v]) + Length(p[u,Vv],v) if p[u,v]=0 13

B. Thuc nghi¢m

Chiing t6i Iyra chon hon hai triéu cap tir® duoc sir dung phd bién trong tiéng Anh dé do d6 twong tw ngit nghia, tir
d6 xay dung d6 thi ngit nghia. Dé tim duong di tdi wu trén do thi, ching toi sir dung thuat toan Floyd-Warshall. Thuat
toan Floyd-Warshall duoc Robert Floyd dé xuat ndm 1962 cho bai toan xac dinh dudng di ngin nhat giita cac cip dinh
ctia dd thi, thuét toan dugc trinh bay dudi dang gia ma nhu sau:

Floyd-Warshall Algorithm
Input: ma trén trong s6 W.

Output: ma tran trong s6 W’, ma tran luu vét duong di P.
for (k = 0; k<n; k++) {
for (i=0; i<n; i++){
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for (j = 0; j<n; j++) {
if (W[, j1 > W[i, K] + W[k, j])
{
Wi, j1 = Wi, k] + Wk, JI;
PLi.j] =k;
}

Két qua thuc nghiém d6i vai cac k¥ thuat word similarity khi ap dung lugc db cai tién (k¥ thuat cai tién) khdng
con cap tir c6 do twong ty bang 0, s6 cap ¢ A 16n giam di rd rét (bang 4). Vi du, cip tir pretend va imagine c6 do tuong
tu 1a 3.3 khi do vai ky thuat WuP, khi ap dung lugc dd cai tién, chlng ta thu dugc d6 twong tu cua cip tir nay 1a 6.1,
két qua nay gan hon véi gi tri dugc danh gia boi con nguoi 12 8.5 (bang 3).

Bing 3. Do tuong tu mot sé cip tir duoc do bai ky thuat gde so vai ki thuat cai tién

Cip tir SimLex WuP WUP ci tién
dictionary - definition 6.3 1.0 7.2
communication - television 5.6 15 5.3
necessary - important 74 0.0 3.9
hard - simple 14 0.0 0.5
save - protect 6.6 3.3 6.3
pretend , imagine 8.5 3.3 6.1

Bing 4. Thng ké sb ciip tir c6 d6 twong tu bang 0 hodc A 16n trong két qué thue hién véi luge dd cai tién

Tiéu chi thong ké Path | Wu & Palmer | Leacock-Chodorow | Resnik Jiang-Conrath | Lin
Sb cap co

d6 twong ty bang 0 0 0 0 0 0 0
SO cdp co A>3 20 53 45 150 0 36
SO cdp co A>4 11 31 33 97 0 19
SO cdp cd A>5 10 16 15 41 0 7

Dé danh gia hiéu qua cua luoc dd cai tién, chung t6i thuc nghiém céac k§ thuat gbe va ky thuat cai tién. Két qua
thye nghiém cac k¥ thuat goc thu duge hoan toan trung khép véi két qua do Christoph Lofi thyce hién, cong bo trong
[7] ndm 2016. Chi tiét di¥ liéu ciing nhu két qua thuc nghiém duoc ching t6i cong bd dé cong ddng tham khao®.

Bang 5. Két qua thuc nghiém lugc dd céi tién 0.6 / OLwoc db cai tién
. N 05 | m Ky thudt gdic
K3 thuat Ap ctungA ky | Ap dung lugc —
thuat goc db cai tién
c 04
Wu & Palmer 0.32 0.43 £
T 0.3
Path 0.45 0.48 £
Leacock- 02 ]
Chodorow 0.29 0.39
Resnik 0.35 0.44 011
Jiang-Conrath 0.20 0.32 0+
WuP Path LCh Res JC Lin
Lin 0.39 0.45 methods

Hinh 8. Két qua thuc nghiém vai lugc dd cai tién

Bang 5 trinh bay két qua thyc nghiém, biéu do trong hinh 8 biéu dién truc quan higu qua cta luge do cai tién da
dé xuét. Quan sat két qua thyc nghiém trong bang 5, ¢6 thé thiy cac ky thuat do d¢ tuong tu st dung luoc dd cai tién
cho két qua tét hon hin so voi ky thuat goc. Nhuge diém cua k¥ thuat cai tién 1a c6 chi phi thoi gian 16n dé thuc hién:
do do tuong tu cua danh sach cac cap tur phé bién véi do phurc tap thoi gian O(n?); tim duong di ngan nhét gitra moi cap
dinh cta db thi véi do phuc tap thoi gian O(n®), v6in la sb tir vung phé bién cua ngon ngi.

Chung t6i thuc nghiém lugc dd cai tién véi 2609470 cap tu dugc t6 hop tur 2285 tur phé bién trong tiéng Anh,
chuong trinh duge thyc hién trén may tinh c& nhéan co6 cAu hinh: hé diéu hanh Windows 7 Untimate 32 bit; CPU Intel
core 2 Duo T6600; bo nhg Ram 2 GigaByte. Co thé thiy rang, chi phi thoi gian dé tinh d¢ twong ty ctia hon hai tri¢u
cdp tir trong budc 3 1a 1on, qua thyc nghiém chung t6i do duge thoi gian thuc hién bude nay tir 195 dén 287 phut tuy
theo tung k¥ thuat. Tuy nhién budc nay chi can thue hién mot lan duy nhét, Kkét qua thyc hién dugc luu lai dé su dung

®Available from https://github.com/BuiVanTan2017/Word-Similarity
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cho céc 1an tinh toan sau. Chung t6i ciing do duoc thoi gian thuc hién cac bude 4 1a 15 phut, cac bude 5 va 6 co thoi
gian thuc hién nho hon 1 phut.

IV. KET LUAN

Trong bai viét nay, ching t6i da thyc nghiém mot s6 ky thuat do do twong tu dwa trén Mang tir. Dic biét, chiing
t6i dé xuat mot luge d6 nang cao hidu qua cho ky thuat word similarity dya trén Mang tir. Trong nghién ciru nay, do
han ché vé thoi gian va phuong tién tinh toan, chiing t6i méi chi thuc nghiém véi hon hai tri¢u cap tir, chung toi hy
vong thyc nghiém ma chiing t6i dang tién hanh véi sé lugng cdp tir 16n hon s& cho két qua tét hon nita. Trén co s&
nhitng nghién ctru va thuc nghiém da tién hanh, ching t6i tiép tuc nghién ciru sir dung Mang tir dé do luong do twong
tur ngit nghia cho tiéng Viét.

LOI CAM ON
Bai viét nay nhan duoc hd tro boi dé tai nghién ctru khoa hoc “Xay dung hé théng dich ty dong ho tro viée dich
c4c tai liéu giira tiéng Viét va tiéng Nhat nham gitp cic nha quan 1y va cac doanh nghiép Ha Noi tiép can va lam viéc
hiéu qua véi thi truong Nhat Ban”, ching toi biét on su hd trg phwong tién, tai liéu va kinh phi trong khudn khé dé tai
nghién ciru ndy. Chang toi ciing rat biét on can bd phan bién kin vé nhitng nhan xét hitu ich cua ho, gitp chung t6i
hoan thién bai viét ciia minh.
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ENHANCEMENT OF MEASUREMENT EFFICIENCY FOR SEMANTIC SIMILARITY
BASED ON WORDNET

Bui Van Tan, Nguyen Phuong Thai, Nguyen Minh Thuan

ABSTRACT: Evaluation of word similarity is a core issue because it has many applications in natural language processing. At
present, efficiency of word similarity techniques based on Wordnet with benchmark datasets is low. In this paper, we present some
word similarity techniques based on wordnet, thereby proposed an improved scheme that enhance performance of these techniques
by representing relationships between words by graph structure. Finally, we present experimental results and evaluate effectiveness
of the improvement scheme.



