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DANH MUC TU VIET TAT

LSA Latent Semantic Analysis Phan tich ngi nghia tiém an

SVD Singular Value Decompotision Téch gia tri sb it hoic tach gia tri
riéng

TF-IDF | Term Frequency — Inverse Giai phap danh trong sb két hop

Document Frequency

tinh chat quan trong caa mot tir
trong tai liéu chtra nd (TF-tan suat
Xuat hién cua tir trong tai liéu) voi
tinh phén biét cua tir trong tap tai
liu ngudn (IDF-nghich dao tan suat

tai lieu).
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LOI NOI PAU

Trong thoi dai cong nghé sé hién nay, cac nguén tai liéu la vo cung phong phd.
Viéc tim ki€ém mét tai liéu tré nén don gian hon bao gi¢ hét, rat nhiéu tai liéu, thong
tin tri thirc méi mé dang phat trién tirng gio, gidp ching ta thu nhan tri thérc moi lGc
va & bat ctr dau. Loi ich 12 khong thé ban cii. Nhung nhu hai mit caa mot van dé, &
quy md rong 16n bao la nhu vay, cac thu vién dién tir ngdy cang nhiéu, mot tai liéu co
thé duoc phat hanh trén internet nhiéu 1an tir nhiéu ngudn, theo nhiéu dinh dang khac
nhau, trong nhiéu thu vién dién tr khac nhau, trén nhitng trang web khac nhau. Tim
kiém 12 dé dang nhung trich tron ra dugc thong tin chinh xac va hitu ich lai la van dé
khdng hé dé dang.

Lam thé nao dé co thé nhan biét duoc dau sé 12 tai liéu ding, dau sé& 12 tai lidu di
sao chép, gop nhat tir cac tai lieu khac ma tinh chinh xac khéng hé duoc kiém ching.
Chu d& nay di duoc nghién ctiu tir gan 15 nam qua. Hién tai, 3 c6 mot sé giai phap
kha hitu hiéu cho van dé nay va mot vai cong cu phan mém cho phép phat hién, tim
kiém mot tai liéu hoac mot tap hop céc tai liéu ngudn phd hop véi yéu cau. Tap hop
c4c tai lieu nguon co thé 1a dong- tac 1a cac tai lieu tap hop trudc trong mot thu vién

dién tir hoic 1a mé, chang han nhu cac tap tai liéu vin ban trén internet.

D3 c6 mot s6 nghién ciru dé xuat cac phuong phap khac nhau dé xac dinh xem
mot doan vin ban cua mot tai liéu cd nam trong c6 nam trong mét tai lieu khac hay
khong. Cac phuong phap nay chii yéu dya trén tim kiém va so khop chudi. Tuy nhién,
cac phuong phap so khép chudi chi hiéu qua néu tir hodc tap tir, doan vian 1a “nguyén
van”. Do vay, mot yéu cau duoc dit ra 1a 1am thé nao dé phat hién viéc duoc cac tai
licu c6 lién quan khi cac tai liéu d6 co sira d6i nhu thay thé mot sb tir bang tir dong
nghia hodc doi thir ty tir, cau trong van ban. Tir d6, mot y tudng duge dua ra, lidu rang
tim Kiém so sanh van ban dua trén noi dung, ¥ nghia s& cho hiéu qua cao hon so véi

cac phuong phap tim kiém va so khop chudi.

Xuat phét tir nhitng 1y do trén, em chon dé tai: “Ap dung phwong phap phén

tich ngir nghia tiém 4n trong d6i sanh viin ban”.
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Muc tiéu caa dé tai 1a d6i sanh vin ban ap dung phuong phap phan tich ngir nghia
tiém an.
Dé tai dugc trinh bay nhu sau:
Gidi thiéu: Phat biéu bai toan
Chuwong 1: Trinh bay cac khai niém va kién thize co ban trong linh viee doi sanh van
ban.

Chuwong 2: Chuwong nay tdp trung trinh bay cdc phwong phdp phén tich xir 1y va doi

sanh van ban.

Chwong 3: Chuwong ndy trinh bay phan thuc nghiém chuwong trinh dwa trén phan

tich ngiz nghia tiém dan da trinh bay tai chwong 2
Két luan

Tai liéu tham khao

16



CHUONG 1: GIOI THIEU POI SANH VAN BAN

11 Giéi thigu

Trong céc loai dit liéu thi dit liéu van ban 1a dang pho bién nhat. Ngay nay, véi su
phét trién manh mé& cua Internet, dir liéu van ban da tré nén phong phi vé noi dung va
ting nhanh vé $6 lwong. Chi bang mot vai thao tac don gian, tai bat ki dau, tai bat ki
thoi diém nao, ta ciing ¢6 thé nhan vé mot khéi lugng khong 16 cac trang web va cac
tai lidu dién tur lién quan dén noi dung tim kiém. Chinh sy dé dang nay ciling mang dén
cho ching ta rat nhiéu kho khan trong viéc chat loc ra cac thong tin duoc coi 1a mai, 1a
riéng, 1a hiru ich gitra c4c tai liéu dy. Va viéc dau tién ta phai 1am do 1a bién doi cac
dang van ban ngdn ngir tu nhién thanh dang dit liéu ¢ cau tric, hay néi cach khac la
xur ly dir liéu dau vao.
1.2 Phan téch tai liéu thanh céc tir khéa (Filter)

Cac tai nguyén 1a cac tai liéu duoc thé hién dudi dang vin ban nhu mot cudn
sach, tap chi, hay mot bai bao, bai dién van dién tir nao d6. Vi nhitng tai lidu tiéng
Anh, mét tir thudng c6 mot am tiét, ta cd thé dé dang xac dinh mot tir dya vao dau
cach (space) hoic dau cau. Viéc phan tach van ban tiéng Anh thanh céc tir khda khong
kho khin. Vi nhitng van ban tiéng Viét, mdi tir c6 thé ¢ mét, hai hoic nhiéu hon sb
lwgng &m tiét. Viéc phan tach thanh tir khéa ddi véi van ban tiéng Viét phai dua trén tir
dién va cac thuat toan doc tir khoa sao cho ding nghia nhét cua cau.

Thi du: “Hoc sinh hoc sinh hoc” thi hé théng sé& tach thanh Hoc sinh/hoc/sinh
hoc. Sau do, loai bo cac tir dirng (Stopword — Nhitng tir mang ¥ nghia cam than, dai
tir...nhu anh, ban, do d6...), nhitng tir khdng mang nhiéu y nghia vé noi dung.

1.2.1 Céc nghién ciru vé cau trdc cia cac nha nghién ciru Viét Nam

Cac quan diém trong nghién ctu vé ngir phap tiéng Viét, chliing ta cé thé thay rang
chua c6 mot dinh nghia chuan thdng nhit vé cach goi cua tir loai ciing nhu cau trlc céc
ngit cua tiéng Viét. Trong dd an nay, ngudi Viét luan vin s& chu truong bam sat theo

quan diém duoc nhiéu tac gia da théng nhat, quan diém nay dugc danh gia 1a kha phu
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hop véi ngir phap tiéng Viét hién tai. Bong thoi, trong qua trinh xay dung d6 an, tac
gia cling tién hanh so sanh va b sung thém nhitng phan ly thuyét thudc hai quan diém
cua Nguyén Tai Can va Diép Quan Ban.

Nguyén Tai Can (1975) [Pang Thi Huong] cho rang cum danh tir (danh ngit) gom
c6 ba phan: phan dau, phan trung tdm va phan cudi nhu so d6 sau:

Phan dau Phan trung tam Phan sau
Vidu Ba nguoi nay
Ca hai tinh nhé dy
Tat ca nhing cai chi trong chinh xéac

Hinh 1: So do cau truc tir caa Nguyén Tai Can

Trong thyc té danh ngir con cd thé xuat hién ca duéi dang nhitng dang chi c6 hai

phan: phan dau+phan trung tdm, phan trung tam + phan sau hozc phan dau + phan sau.

Phan trung tdm cua danh ngit khong phai chi ¢ mét tir trung tim ma bao gom ca
bo phan trung tm ghép gom hai trung tm T1 va T2, véi hai vi tri T1, T2 b phan

trung tdm c6 thé xuat hién dudi 3 bién dang :
0 Co day du : T1T2, vi du : con chim ( nay)
0 Dang thiéu T1: -T2, vi du : - chim (nay)
0 Dang thiéu T2: T1-, vi du : con — ( nay)
- Phan dau cua danh ngit c6 tat ca 3 loai thanh té phu (3 loai dinh td) :
o Binh té “cai”, vi du : cai cau hoc sinh ay
o0 Pinh t6 chi sb luong, vi du : may cai cau hoc sinh 4y
o BPinh t6 chi y nghia toan b, vi du : tat ca may cai cau hoc sinh ay
- Phan cudi ctia danh ngit, c6 thé c6 2 loai dinh t6 ¢6 t6 chic hoan toan khéc nhau:
0 Loai dinh t6 chi gdm mat tir, vi du : mét quyén séch quy

0 Loai dinh t6 do mét ménh dé dam nhiém, vi du : cudn sach toi vira mua hém qua
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Trong tiéng Viét c6 thé dung nhitng tir loai sau day dé lam dinh t6 cudi :
+ Danh tur, vi du : vuon cau
+ Tinh tur, vi du : ghé dai, mot cai ghé rat tot
+Dong tur, vi du : ban hoc
+ T chi tro, vi du : sang nay, ngudi dy
+ T chi vi tri, vi du : nha trong, cong truéc
+ Tur chi con s6 : giwdng mot, ngay 27

Ho Lé (1992) cho rang vi tri caa sé luong tir, dai tir chi dinh va sy kién tir xoay

xung quanh danh tir theo mé hinh sau :

S6 luong tr | D1 D2 Su kién tur (trur dai tur chi dinh) | Pai tir chi dinh
Trong do:
D1: gém nhitng danh tir nhu : con, céi, ...; 6ng, ba...; loai, thir, hang, ...; phia,

bén, noi, chdn, budi, hdm, ngay, gio, khi, llc...

D2: gém nhitng danh tir con lai.

Vi du:

- Con méo den 16N rdi

-Coyta

- Phia ngoai san

Nguyén Kim Than (1997) cho rang viéc nghién ciu cum danh tir chinh 12 viéc
nghién ciru tir t6 danh tir, loai tir chiém wu thé tuyét ddi trong nhém danh tir. Danh tir
cd thé ghép voi danh tir, thoi vi tir, s6 tir, dong tir, tinh tir, dai tir va mot sb tir phu khéc
nhu : khi, Iuc, hoi, dao, thud, khoang, 46, bita, budi, dang, phia, phuong, noi, bén, nga,

16i, hang, céi, loai, ¢&, khd, bac, nganh...
-Tr t6 danh tir + danh tir (N):

o Tur t N1 N2, vi du: can gao, bo rau, hdm sach, chum cau, téc may, tién nghin,

séng Hong, huyén Gia Loc, nuée Lao. ..
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o Tir td N1 z N2, vi du: qué cia me, nha bang gach, ké hoach vé kinh té, sach cho
thiéu nhi, nhan & Hung yén...

oTur t6 N1 (z) N2, vi du: qué me, nha gach, ké hoach kinh té, sach thiéu nhi, nhan
Hung yén.... (z : 1a gidi tu).

-Tr té danh tir + thoi vi tir (E):

oTur té N E, vi du: Ngoai nha ngoai c¢é cai giwdng minh nam

oTur té N () E, vi dy: y dinh (cua) trén nhu thé nao ?

-Tir té danh tir + 6 tir (F): tir chi s6 luong bao gid ciing dat trudc danh tir (FN),
vi du : hai céi ban. Tir chi thir tu bao gio cling dat sau danh tir (NF), vi du : ban s6 hai,
quyén thi nam...

o Tu t6 danh tir + dong tr, vi du : cé& séng, nudc sdi, gio 10a, ké hoach lam
viéc....

o T t6 danh tir + tinh tir, vi du: qua tio vang, cai 4o trang. ..

o T t danh tir + dai tir chi dinh, vi du: con méo 4y, cai xe nay, ...

Diép Quang Ban (1999) dua ra cau tao chung ciia cum danh tir c6 ba phan: phan
trung tdm, phan phu trudc, phan phu sau. Phan trung tdm thuong 12 mot danh tir hoic
mét ngit danh tir. Trong phan phu trude ngudi ta da xac dinh duoc ba vi tri khac nhau
sap xép theo mot trat ty nhat dinh. O phan phu sau thuong nhan duoc hai vi tri o trat
ty 6n dinh. Phan phu trudc cum danh tir chuyén ding chi mat sb lwong cua sy vat néu
& trung tdm, phan phu sau chu yéu ding chi mit chat luong cua sy vat néu & trung

tam.
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Phan phu trudc Phan phu trung tim Phan phu sau

-3 -2 -1 0 1 2
Vi du:

tat ca nhiing | con meo den ay
-3 -2 -1 0 1 2

Vi tri 0 la vi tri cua danh tir chinh

Vi tri -1 12 vi tri cua tir chi xuat cai

Vi tri -2 14 vi tri cua tir chi s6 lugng, vi du: mét, hai,...; vai, ba, dim, dim ba...;

mdi, tirng, moi....; nhitng, cac, Mot...; may

Vi tri -3 12 vi tri caa tir chi tong lwong, vi du: hét thay, tat ca, ca. ..

Vi tri 1 14 vj tri coa tir néu dic trung miéu ta ¢d thé gap nhiéu loai tir khac nhau

nhu: danh tir, dong tir, tinh tir, s6 tir, dai tir va thoi vj tr.

Vi du:

phong tap chi, phong doc, phong hep, phong chung toi...

Vi tri 2 la vi tri cua tur chi dinh, vi du: cai may nay, qua tao Kia...

- TOm tit dic trung cia cau tric ngir phap tiéng Viét, Anh

Céc dic diém trong cau cua tiéng Viét:

e Cau duoc CAu tao da thanh phan, c6 cau don, cau ghép, cau tdi gian.

e Cic cau dugc phan tach bang cac dau cham cau.

e Cau hoan chinh c6 hoac khéng sir dung céc trang tu, tir cam than (cac

stopword, s& duoc loai bo khi phan tach dé loc théng tin).

e Cau duoc hinh thanh tir cac tir, hoac cac cau don.

« M0i cAu mang mot ¥ nghia thong tin hoan chinh.

Nhu da trinh bay & trén, ngay nay, cac tai liéu viét tiéng Viét dang chuyén sang

khai thac trén font chir chung, tuan theo chuan unicode. Diéu nay c6 lgi rit nhiéu cho

viéc doc chinh xé&c céc tai liéu tiéng viét cia cac chuong trinh doc.
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Véi céc tai liéu tiéng Anh, cac tir duoc phan cach nhau boi dau céach. Viéc xir ly
phan tach tir tir cac vin ban tiéng Anh twong ddi dé dang.

Trong tiéng Viét khong thé phan tach duoc thanh nhitng tir riéng boi ddu cach. Vi
tir 6 thé gdm mot, hai hoac nhiéu hon sé luong am tiét (s6 luong tir ghép). Vi thé,

viéc tach tir dé chinh xac doi hoi giai thuat tach tur tot.

1.2.2 Téch tai liéu thanh cac tir khoa.

M6 hinh nay 4p dung cho nhitng 1an goi y dau tién, cho khi nguoi ding nhap tir
khoa.

Giai thuat tach tir khoa:

Input: tap tai nguyén la sach, tap chi, trang thong tin (html) ¢ cac dinh dang tai
liéu.

Output: Tap cac tir khda véi rank tuong ng.

Qua trinh tim kiém s& wu tién véi nhitng khéa duoc loc ra & tap khoa c6 muc do
vu tién duoc danh gia bang rank tuong tng cua ching.

Giai thuat nay duoc thiét ké dé chay offline trong phién ban dau tién. Qua trinh
cap nhat tai liéu dugc nguoi quan tri nhap. Chi phi thoi gian cho modul nay la kha 16n,
mot cudn sach dién tir tam 200 trang twong ung 1a 3 phdt cho hé théng doc va tach
thanh tir khoa.

Tap van ban nguén Tap vin ban di duoc phan tach




Hinh 2: Hinh minh hoa tap tach van ban

1.2.3 Giai phap tach tir Tiéng Anh

Véi cac tai lidu tiéng Anh, tir caa tiéng Anh duoc phan cach véi nhau bang dau
cach. Piéu d6 c6 nghia 1a ching ta c6 thé tach tir tiéng Anh bang dau phan tach 1a dau
cach. Viéc xu ly cac stopword cua tiéng anh thi chung t6i cling c6 mét file gém hon 300
tir stopword cua tiéng Anh dé phuc vu cho viéc loai bo stopword khoi van ban tach dé
tach ra nhirng tir quan trong, trdnh nhirng tir mang y nghia chung, hay chi la cam than.

1.2.4 Giai phap cho Tiéng Viét
1.2.4.1 CAc giai phap d co

Hién c6 rat nhiéu chwong trinh hd tro viéc phan tich ci phép, tach tir, gan nhan tir
tiéng Viét clng véi cac giai thuat thuat toan khac nhau. Nhimg d6 an dugc tham khao la
chuong trinh Code correct (chinh xac loai van ban dya vao tap huan luyén), chuong
trinh VNSegment cua tac gia Phuong Thai (chuong trinh kha hoan chinh trong viéc tach
tir va phan loai tir tiéng Viét. Chi c6 diéu viét trén nén Java va khong dugc cung cap
sourcode va file thu vién), chuong trinh VNTokenizer (dé cap t6i mot sé nghién ctu
htru ich cho viéc tac tu).

1.2.4.2 Giai phap str dung va nhan xét
Giai phap duoc sir dung dugc md ta bang giai thuat phia dudi. Dya trén mot bo tir

dién tiéng Viét twong dbi day da gdm hon 99.000 tir va cum tir.
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A 4

Cau can tach

Yes - )
In Dictionary ? Cau dugc cat
A
No
Y
N No Cit tiéng bén trai
Con 1t — .
Giir cac tir da cat
Yes
A 4

» Thém tir mdi vao mang tlr tach — Cau bén trai

— STACK

Hinh 3: Giai thuat tach tur tir cau

Tai liéu duogc tach thanh cac cau chuan (hoan chinh). Giai thuat tach cac tir khoa
tir cac cau d6. Cac tir trong cAu s& duoc Kiém tra xem c6 ton tai trong tir dién khong
bang cac so sanh né vai cac tir trong tir dién. Néu no “gidng” tir trong tir dién, thi tach
tir d6 va kiém tra tiép. Giai thuat trén giam thiéu téi da tinh hudng nhap nhang. Tuy
nhién trong truwong hop cdu nay thi giai thuat tach sai: Hoc sinh hoc sinh hoc
>Hoc|sinh hoc|sinh hoc. Nhung nhu tinh hudng nay (thudc dia ban) thi lai giai quyét
t6t (thudc|dia ban).
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Chi phi vé thai gian cho giai thuat trén 1a rat 16n & budc kiém tra tir tch ra c6
trong tir dién hay khdng. Tir dién véi hon 99.000 tir duoc load vao bo nhé trong dudi
véi kiéu dit lieu duoc td chic theo 2 kiéu nhu sau:

> Mot 1a mang céc string. Mdi phan tir 1a tir hay cum tir cia tir dién. Mang nay duoc
sap xép theo thir tu ting dan caa ma ASCII (Trong C#, kiéu dit liéu mang).

> T6 chirc thanh mot arraylist ma mdi phan tir caa né 1a mang céc string. Mang céc
string thudc 1 phan tir né giéng nhau vé am tiét dau tién cua tir. Vi dy

Am tiét Tir, cum tir
diu
i a dao a dau a hoan
ai Ai Ai an Ai cha Ai Ainam | Aithan | Aitinh
quéc | &inir
an An cu lac An dudng | An giic
nghiép
Anh Anh hang Anh hung | Anh hung Anh Anh linh | Anh v
cht nghia kiét
An An An cip An trom

Bang 1: Bang mot s6 vi du vé cau trac luu trix tir dién

Khi doc mét tur, ta tach am tiét dau tién caa nd va kiém tra trudc véi cac phan ta
dau tién cua mang, sau do, kiém tra tiép véi cac phan tir trong mang caa né. Khi d6, nd

s& tang toc do tim kiém 1én dang ke.
1.3 Cé&c hé thong goi y (recommender systems - RS)

1.3.1 Cac khai niém vé Recommender System

Recommender Systems (RS) 1a mot hé théng loc thong tin dic biét, hé thong cho
phép loc théng tin dua trén sy quan tdm cta nguoi dung va noi dung cua van ban. cé hai
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ki thuat chinh duoc str dung dé xay dung mot hé théng RS hién nay.Mot 1a k¥ thuat
huéng ndi dung — Content based approach, ky thuat nay cho phép hé thdng dua ra
nhitng goi y phi hop nhét véi nhitng tiéu chuan da dugc xac dinh. Hé thdng phai nim
duogc tat ca nhitng dic diém chinh duoc thé hién trong dbi twong duoc quan tm (Theo
tir khoé cua ngudi ding) va sap xép ching theo nhitng tiéu chuan twong @ng.

Ky thuat hudng loc cong tac — Collborative filtering CF lai lam viéc dua trén co
ché tim kiém nhitng su ddng nhat cia mot ca nhan véi cong ddng ma ho tham gia dé
xac dinh goi y hon 1a dya trén viéc xac thuc noi dung cuaa sy quan tdm. Tuc la CF dua
trén sy cong tac gitta mot nhdm cé thé cd chung mot quan diém hay mét su lwa chon
nao d6 dé dua ra nhung goi y cho ngudoi tim kiém.

~ Trong mét s6 hé thong ciing thudng &p dung ca hai ky thuat nay cach nay goi 1a he
thong lai (Hybrid).

Vé cin ban mo hinh bai toan duoc xay dyng nhu sau:
Goi C la s6 thanh vién cua hé thdng, ¢; 1a timg ngudoi ding cu thé.
Goi S 1a toan bo khong gian ddi trong co thé dua ra va s; 1a mot ddi twong cu thé.

Goi u la gia tri phu hop cua ddi twong s voi ngudi ding c.

Vay bai toan 1a sy anh xa u: CxS > R. Trong d6 R chinh 1a tap hop cac dbi tuong
dugc dua ra gigi thiu. Tap R s€ dugc sap xep theo thir ty giam dan cta u. Cong viéc
chinh cua giai thuat don gian chi la di tim gia tri ham u=f(c, s) sao cho u (max) la gia tri
duoc ua thich nhat.

D& thay d6 phuc tap cua bai toan 1a rat cao boi khdng gian S 1a rat 16n. Vi dy nhu
cach ng dung vé goi Y séch, s6 lwong sach cd thé 1én tsi hang triéu quyén. Hoac hé
théng goi ¥ vé CDs...Dong thoi khong gian C cling rat 16n néu nhu mang phat trién
mang tinh toan cau nhu Ebay, Google, Facebook c6 thé 1én dén hang ti thanh vién.

Nhin chiing cac hé théng truyén thong déu c6 mat han ché nhung chiing ta biét céch
két hop cac ky thuat phu hop véi tirng hé thdng riéng biét. Trong nhiéu hé théng thuc té
chung ta da thdy dugc kha ning mo rong day tiém ning dic biét trong hé thong tim
kiém.

1.3.2  Xir ly tai liéu tiéng Viét
Tiéng noi va chir viét 1a hai yéu t co ban nhat caa bat ky ngdn ngit nao. Trong su

phét trién cua céng nghé thong tin (CNTT) & Viét Nam, mot s6 viéc lién quan dén
“tiéng Viét” da duoc 1am va it nhiéu cd két qua ban dau:
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(a) Trudc hét 1a cac bo gb chir Viét va thanh cong cua viéc dua dugc bo ma chit Viét
vao bang ma Unicode, ciing nhu viéc chon Unicode cho bo ma chuan tiéng Viét (nhan
day ciing xin néi thém, do chua ¥ thtc vé chuan, rat nhiéu can bo CNTT, nhiéu co quan
nha nuéc van chua chiu d6i thoi quen cii dé dung bé ma chuan Unicode, mot viéc rat
quan trong cua xt ly tiéng Viét). Bao ton chit Ném trén mady tinh ciing 13 mot viéc day
nd luc va nhiéu y nghia dugc nhiéu ngudi theo dudi lau nay, can dugc nha nudéc tiép tuc
ung ho lau dai (http://nomfoundation.org).

(b) Tiép theo c6 thé ké dén cac chuwong trinh nhan dang chir Viét in (OCR: optical
character recognition), nhu hé VnDOCR cua Vién Cong nghé Thong tin, Vién Khoa hoc
va Cong nghé Viét Nam. Cac chuong trinh nhan dang chit in nham chuyén céc tai liéu
in trén giay thanh céc tai liéu dién tir (dudi dang cac tép van ban trén may tinh).

(c) Céc phan mém hd tro viéc sir dung tiéng nuéc ngoai, tiéu biéu la céc tir dién
song ngir trén may tinh, thi du nhu cac tir dién dién tir cua Lac Viét da duoc dung rong
rdi trén may tinh dé tra ciru tir Anh-Viét, Viét-Anh. Diéu ta can phan biét 1a cac tir dién
dién tir nay danh cho con ngudi sir dung, khéac véi tir dién dién tir danh cho may tinh st
dung trong xir Iy ngdn ngi tu nhién (s& dugc dé cap ¢ phan sau).

(d) Céc nd luc trong viéc 1am cac phan mém dich Anh-Viét, Viét-Anh, chang han
nhu cac hé dich EVTRAN va VETRAN.

(e) Mot loai viéc nira la Viét hda cac phan mém ma gan déy tiéu biéu la két qua Viét
hoa Windows va Microsoft Office ciia Microsoft. Viéc nay cé thé xem nhu viéc “dich”
cac thdng béo tiéng Anh cd dinh trong cac phan mém thanh céac thdng béo tiéng Viét.

1.3.3 X ly tai lieu theo ngir nghia

1.3.3.1 Pt van dé

Trong xu ly ngdn ngit ty nhién, bai todn gan nhan ngir nghia hay con goi la “khur su
nhap nhang ngir nghia cta tir” 1a bai toan kho khin nhat va ciing 13 bai toan trong tam
ma dén nay trén thé gidi van chua giai quyét 6n théa. Hién nay, ¢ rat nhiéu md hinh
vé6i nhiéu hudng tiép can khac nhau, cha yéu 1a:

» Dua trén tri tué nhan tgo (Al-based):

Pay 1a cach tiép can som nhat (1960) vai nhitng ly thuyét rat hay vé mang ngi
nghia, khung ngit nghia va cac y niém nguyén thuy va cac quan hén nhu IS-A, PART-
OF... Tuy nhién, do hau hét cac tri thirc vé ngit nghia trong cach tiép can nay déu dugc
xay dung bang tay, vi vay cac md hinh déu dung lai & mtc d6 biéu dién trén mot vai
cau. Van dé kho khan ctia cach tiép can nay la thiéu tri thic.

» Dua trén Co so tri thuc (Knowledge-Based):
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Vao dau thap nién 80, nguoi ta dd chuyén sang hudng khai thac tri thie tu dong tir
c4c tir dién dién tir (MRD: Machine — Readable Dictionaries) nhu cac tir dién dong
nghia... dé c6 thé phan nao khic phuc han ché caa hudng tiép can dua trén tri tué nhan
tao (thiéu tri thirc). Két qua cua hudng tiép can nay la su ra doi cua mang WordNet —
Mot co so tri thicc khong 16 vé ngit nghia theo hudng liét ké nét nghia. Tuy nhién, cac
co s tri thire noi trén ciing chi 1a nhitng ngudn thong tin dé hé thong chon nghia tham
khao, con chon thng tin nao trong sé nhitng théng tin ¢ lién quan d6 thi ta phai tu Xac
dinh trong timg trudng hop cu thé.

» Duwa trén nge lieu (Corpus — Based)

Hudéng tiép can nay s& rat ra cac quy luat xir Iy ngit nghia (bang thong ké, bang may
hoc...) tir nhitng kho dit liéu I6n da co6 san va ap dung cac luat nay cho truong hop méi.
Thuec ra, cach tiép can nay da duoc néu ra rat som (1940), nhung do ngudn dir liéu han
ché, thiét bi xir 1y chua hién dai nén khéng c6 diéu kién phét trién. M&i t6i thap nién
1990, khi ma céng nghé phat trién manh, da c6 thé vuot qua dugc kho khin caa minh,
cach tiép can nay duoc hoi sinh va phét trién manh téi ngay nay.

Hién nay, céch tiép can dya trén ngi liéu két hop vai tri thac c6 san 1a huéng tiép
can dang duoc nhiéu nha ngdn ngir hoc — may tinh quan tam.

1.3.3.2 Phan tich ngir nghia tiém an (Latent Semantic Analystic-LSA)

K§ thuat LSA Ia nhitng Iy thuyét va phuong thirc cho viéc trich rat va thé hién ngi
canh st dung nglr nghia cua tir dya trén viéc tinh toan thong ké. Ky thuat nay cho phép
ng dung trén mot kho dir liéu vin ban 16n. Y tudng co ban cia ky thuat 1a tong hop tat
Ca cic vian canh cua tir, trong d6, mot tir dugc dua ra di va khong chi dinh biéu 1o
nhitng tap rang budc 1an nhau. Nhitng tap rang budc nay cho phép xac dinh sy tuong
ddng vé nghia cua nhirng tir va tap hop mdi tir khac.

Tap cac tir khoa cua céc tai liéu cua bude phan tich trén dugce dung 1am dau vao cho
cac hang cia ma tran. Theo d6, bo tir khda cua mét tai liéu dugc dung lam cét, cac tai
licu 1am hang, cac 6 cua ma tran duoc khoi tao 14 tAn suat xuat hién cua tir khoa-thuat
ngtt do trong tai liéu. LSA dung k¥ thuat phan tich gia tri riéng (SVD-Singular Value
Decomposition) dé giam bot kich thugc ma tran thuat ngir-tai liéu, khong gian N-chiéu
s& duoc giam bét xuéng mot khdng gian K chiéu, K<<N, khdng gian méi nay duoc goi
la khong gian khai niém.

Str dung két qua bude nay, ta thu duoc tap cac tai lieu co su tuong ddng vé ngir
nghia nhat dinh véi tai liéu xét. La ngudn quan trong trong viéc dua ra goi ¥ nhitng tai
liéu twong tu vai tai liéu nguoi dung dang doc.
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M hinh tim tw van dya trén phan tich ngir nghia tiém an

Sau khi tach tha

cap nhat tiép cac tai

liéu lién quan, cé Xir Iy LSA (ma sé dugc xac dinh
cung voi nd mot | Tap tai lieu khéee ‘ tran va giai thuat
(ttr khoa) SVD)

Cap nhat CSDL
(dix liéu tai liéu
lién quan)

Tap cac tai liéu
lién quan t&i mot
tai liéu

Hinh 4: CAu trlc giai thuat LSA
Phan tich ngé nghia tiém an (LSA)

C6 nhiéu phuong phap khac nhau dé danh gia sy twong dong vé noi dung nhu
phuong phap Binh chi s ngit nghia tiém an (LS| — Latent Semantic Index), phuong
phap Phan tich ngit nghia tiém an (LSA — Latent Sematic Analys).

Chi muyc ngir nghia tiém an (LSI) thém mot budc quan trong cho viéc xu ly chi muc
tai liéu. Thém vao viéc ghi nhitng tir khda ma mot tai liéu chira. Phuong phap nay khao
sat toan bo tap dir lidu, dé thay nhitng tai liu khac chira mot sb tir twong duoc Vi cac
tir d6. LSI duoc phat trién dau tién ¢ Bellcore trong cudi nhitng nam 80. LSI xem céc
tai liéu 6 nhiéu tir thong dung 14 c6 nghia, va xem nhitng tai liéu it tir thong dung I it
c6 nghia. Mic du thuat giai LSI khong hiéu ti gi vé nghia cua cac tir, n6 nhan ra cac
khuan mau.

Khi tim kiém mot CSDL chi muyc LSI, cong cu tim kiém nay xem xét nhitng gia tri
tuong ty ma no tinh toan cho mdi tir ctia ndi dung, va tra vé c4c tai liéu ma nd nghi la
thich hop nhat véi cau truy van. Béi vi hai tai liéu c6 thé rat gan nghia v6i nhau tham
chi néu chiing khéng ciing chung mét tir khoa dic biét, LSI khdng yéu cau mot su phan
tich lay tuong xtmg dé tra vé cac két qua hitu dung. O nhiing vi tri ma mot tim kiém
theo tir khéa don gian s& khong thuc hién duoc néu khdng ¢ phan tich lay tuong xtng,
thi LSI s& thuong tra vé nhiing tai liéu lién quan ma khdng chuaa tat ca nhitng tir khoa
do.

Phan tich ngit nghia 1a mot khau rat quan trong trong hé théng goi y. Budc tach tir
vung di tach tai liéu thanh céc tir khoa va nod dic trung cho tai liéu 6. Hé théng sé& tim
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kiém trong két qua tra vé cho nguoi dung lan dau tién bang viéc so khép cac tir khoa
duoc nhap véi céc tir khda trong phan tir khoa cua céc tai lidu. Khau xir Iy vé noi dung
s& xac dinh cac tai liéu ndo gibéng tai liéu nao. Giéng & day chi mac do twong ddng vé
mat noi dung gitra cac tai liéu dem goi y. C6 thé hai tai liéu khdng co bo tir khoa gidng
nhau, nhung n6 cé thé s& gidng vé ndi dung.

CHUONG 2: PHUONG PHAP PHAN TiCH NGU NGHIA TIEM AN

2.1 Tiénxi ly

Phan nhom van ban

Vi bai toan dbi sanh thuc chat ciing chi 12 tim kiém nhirng thdng tin tiém an trong
co s dit lidu rdi sau d6 so sanh. Vi nhitng co s& dit liéu 16n thi van dé dit ra 1a cac hé
thng tim kiém can hiéu qua, mot trong nhiing k¥ thuat chu yéu 1a phan nhom vin ban
nham giai quyét van dé trén.

Trong bai toan phan nhém, mot nhdm 12 mot tap hop cac phan tir giong nhau hon
S0 Vi cac phan tir thuoc nhém khac. Muc tiéu 1a tim ra mot tap hop cac nhém sao cho
d6 twong dong gitra cac phan bén trong mdi nhém cao va do twong dong gitra cac phan
tr khac nhau phai thap.

Phwong phap phian nhém phan cap

Qua trinh nay thudng c6 chi phi 16n. C6 nhiéu thuat toan duoc phat trién nham xay
dung cdy phan cip van ban mot cach hiéu qua. Céc thuat toan nay thuong cé chung
phuong phap 1ap qué trinh phén tich hai cap nhom da dugc xdy dung tir trudc va hgp
nhét cap c6 do twong ddng 16n nhat thanh mot nhém van ban.

Phwong phap phan nhom khong phan cap
Céc thuat todn phan nhdém dang nay hoat dong theo cach nguoc lai vai thuat todn
phan nhdm phan cap. Céc thuat toan nay ludn ting sé phan tir cia ting nhoém va cac
nhoém mai c6 thé 1a két qua caa qua trinh tach hay hop cac nhém cil. Cac phuong phép
phan nhém khéng phan cap cé thé yéu cau cac van ban khong duoc tring nhau & cac
nhom khac nhau hozc cé thé tring nhau.

2.2 Tachtw

Tiéng Viét 1a ngdn ngit don 1ap [Nguyen Thi Minh Huyen, Vu Xuan Luong, Le
Hong Phuong][Ping Thi Huéng]. Pic diém nay bao quat tiéng Viét ca vé mat ngir
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am, ngir nghia, ngit phap. Khac véi cac ngbn ngir chau Au, mdi tir 1a mot nhom cac ky
tu c6 nghia dugc cach nhau boi mot khoang tring. Tiéng Viét va cac ngdn ngir don 1ap
khéc, thi khoang tring khong phai 1a cin ct dé nhan dién tu.

2.2.1 Tiéng trong tiéng Viét

Trong tiéng Viét truéc hét can chil ¥ dén don vi xua nay van quen goi la tiéng, vé
mat ngit nghia, ngir &m, ngir phap, déu cé gia tri quan trong.

Str dung tiéng dé tao tir c6 hai truong hop:

- Truong hop moét tiéng: day 1a truong hop mot tiéng duoc dung lam mat tir, goi
la tir don. Tuy nhién, khong phai tiéng nao ciing tao thanh mot tur.

- Truong hop hai tiéng trg 1én: day la truong hop hai hay nhiéu tiéng két hop voi
nhau, ca khéi két hop véi nhau gin bé twong ddi chat ché, méi ¢ tu cach ngir
phép la mot tir, day la truong hop tir ghép hay tur phic.

2.2.2 Tirtrong tiéng Viét

C6 rat nhiéu quan niém vé tir trong tiéng Viét, tir nhiéu quan niém vé tir tiéng Viét
khac nhau d6 chung ta co thé thiy dic trung co ban caa "t 1a su hodn chinh vé mat
noi dung, tir 1a don vi nho nhat dé dat cau.

Nguoi ta ding "tir" két hop thanh cau cha khdng phai dung "tiéng", do d6 qua trinh
tach cau thanh céc "tir" cho két qua tét hon 1a tach cau bang “tiéng”.

2.2.3 Tir dirng va tir goc

- Tur dimg: Pa sé ngdn ngit ty nhién ¢ nhitng tir chire ning, nhitng lién tir, gioi tir
Xuit hién vai s6 luong 16n trong cac tai liéu va dién hinh 1a it dwoc st dung khi ta xac
dinh cac tai liéu dé so sanh. Céc tir nhu vay (vi du: a, an, the...) duoc goi la tir ding
(stopword).

Cac ky thuat thong thuong khéng chi sé héa tir ding nhung c6 y tuong thay thé
ching bang mot d6i tuong thay thé dé ghi nhé sy xuét hién chira cac tir dirng. Viéc giam
bt khdng gian chi sb va cai thién thuc hién 1a nhitng Iy do quan trong dé loai trir cac tir
dirng. Tuy nhién, viéc nay 1am cho mot sé cau van co thé bi loai bo mic di né van cé
nghia nhu “To be or not to be”. Va mot didu nira 1a tir nhiéu nghia, mot tir ¢6 rat nhiéu
nghia phu thudc vao van canh hoac cach néi. Vi du nhu “can”, déi khi n6 la mot tir
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ding nhung c6 nhtrng 10c no lai la trung tdm cta mot cau van, vi vay tir “can” sé khéng
nam trong danh sach cac tir dirng.

- Tur goc: Trong tiéng Anh 13 stemming 13 phwong thirc hd tro su phil hop cho mot
van canh. Trong mot sé ngdn ngit - dién hinh la tiéng Anh - cac phan cua van néi hay
cac cudc doi thoai, thoi va sé luong dugc chuyén tir nhitng bién té cua tir. Vi du nhu tir
“comparable” 13 tir tir “compare”. Stemming co6 thé 1am ting sé luong van ban tra loi,
nhung c6 thé bao gom ca nhitng tai liéu khong thich hop. Tinh trong s6 va phan loai tir

2.3 Cac phwong phap tach tir phd bién
2.3.1 Phwong phap Maximum Matching

Forward / Backward Phuong phéap so khdp t6i da (MM-Maximum Matching) hay
con goi 1a LRMM - Left Right Maximum Matching. O phuwong phap nay, chung ta s&
duyét mot cau tir trai sang phai va chon tir c6 nhiéu am tiét nhat c6 mat trong tir dién va
ctr thyc hién 13p lai nhu vay cho dén hét cau. Dang don gian: phuong phap dung dé giai
quyét nhap nhang tir don. Gia str chling ta c6 mot chudi ky ty C1, C2, ..., Cn. Ching ta
s& 4p dung phuong phéap tir dau chudi. Pau tién kiém tra xem C1 c6 phai la tir hay
khong, sau d6 kiém tra xem C1C2 c6 phai la tir hay khdng, tiép tuc thuc hién nhu thé
cho dén khi tim duoc tir dai nhat. Dang phirc tap: quy tic cua dang nay 13 phan doan ti,
thong thuong ngudi ta chon phan doan ba tir c6 chiéu dai toi da. Thuat toan bat dau tur
dang don gian, cu thé 12 néu phat hién ra nhiing cach tach tir gy nhap nhang, nhu & vi
du trén, gia st C1 1a tir va C1C2 ciing 13 mot tir, khi d6 chung ta kiém tra ky tu ké tiép
trong chudi C1, C2, ..., Cn dé tim tat ca cac doan ba tir c6 bit dau vai C1 hoic C1C2. Vi
du: Gia st chung ta c6 dugc cac doan sau:
-Cl C2 C3 C4
—C1C2 (C3C4 C5
—C1C2 (C3C4 C(C5Co6

Khi d6 chudi dai nhat s& la chudi thir ba. Do d6 tir dau tién cua chudi thir ba

(C1C2) s& dugc chon. Thuc hién cac bude cho dén khi dwgc chudi tir hoan chinh.
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Nhan xét:

Phuong phap nay thuc hién tach tir don gian, nhanh va chi can dua vao tir dién
dé thuc hién. Tuy nhién, khuyét diém ctua phwong phap ndy ciing chinh 1a tir dién,
nghia la d6 chinh x&c khi thuc hién tach tir phu thudc hoan toan vao tinh du tinh chinh

Xac cua tir dién.

2.3.2 Phwong phap Term Frequency — Inverse Document Frequency

Term Frequency — Inverse Document Frequency (TF-IDF) la giai phap danh
trong s6 két hop tinh chat quan trong caa mot tir trong tai liéu chira né (TF-tan suat xuat
hién cua tir trong tai liéu) véi tinh phan biét cua tir trong tap tai liéu nguon (IDF-nghich
dao tan suat tai liéu). Pay 1a mot k¥ thuat co ban va thuong duoc sir dung két hop voi
c4c thuat toan khac dé xir Iy van ban. Muc dich cua ky thuat nay la tinh trong sb cua
mot tr, qua d6 danh gia mure d6 quan trong cua tir do trong van ban. Trong do:

- TF duogc tinh theo cong thuc:

f(td)
max{f(w,d): wed}

th(t,d) =

Vé6i - f(t,d): sb lan xuat hién cua tir t trong van ban d

Max{f(w,d) : wed}: sé lan xuat hién nhiéu nhat cia mot tur bat
ky trong van ban.

- IDF duoc tinh theo cdng thuc:

idf(t,D) = log 1+{deD : ted}

Vé6i  D: tong sé vian ban trong tap D

{deD : ted}: s van ban chira tir nhat dinh, véi diéu kién t xuat

hién trong van ban d.
- Giatri TF-IDF:
tfidf(t,d,D) = tf(t,d) * idf(t,d)

Vi du minh hoa phuong phap tinh trong sé:
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C6 mot van ban gébm 100 tir, trong d6 tir “mAay tinh” xuét hién 10 lan thi d6 phd
bién: tf(“may tinh™) =10/100=0.1.

Bay gio gia st ¢6 1000 tai liéu, trong d6 ¢6 200 tai liéu chura tir “may tinh”.

Lac nay ta s€ tinh dugc:  idf(“may tinh”) = log(1000 / 200) = 0.699

Nhu vay ta tinh dugc: TF-IDF = tf*idf = 0.1 * 0.699 = 0.0699

2.3.3 Phwong phap Transformation — based Learning (TBL)

Phuong phap nay tiép can dua trén tap ngit liéu di danh dau. Theo cach tiép can
nay dé cho may tinh c6 thé nhan biét ranh gigi giira cac tir dé co thé tach tir chinh xac,
ching ta s& cho may hoc cac cau mau trong tap ngir liéu da duge danh du ranh gidi
giita cac tir ding. Chung ta thdy phuong phap rat don gian, vi chi can cho may hoc cac
tap cAu mau va sau d6 mdy s& tu rat ra qui luat caa ngdn ngir va dé tir d6 s& ap dung
chinh xéc khi c6 nhimng cau ding theo luat ma may da rat ra. Va dé tach tir duoc hoan
toan chinh xéac trong moi truong hop thi doi hoi phai c6 mot tap ngix liéu tiéng Viét that
day du va phai duoc huan luyén 1au dé co thé rit ra céc luat day du.

2.3.4 M0 hinh tach tir bang WFST va mang Neural

M6 hinh mang chuyén dich trang thai hitu han c6 trong sé6 Weighted Finite State
Transducer (WFST) da duoc ap dung trong tach tir tir nim 1996. Y tudng co ban la ap
dung WFST véi trong s6 1a xac suat xuat hién cia mdi tir trong kho ngir liéu. Dung
WEFST dé duyét qua cac ciu can xét, khi d6 tir ¢ trong sb I6n nhat 13 tir dugc chon dé
tach. Phuong phép nay ciing di duoc st dung trong cong trinh dd duwoc cdng b cua tac
gia Pinh Pién ndm 2001, tac gia da sa dung WFST kém véi mang Neural dé khir nhap
nhang khi tach tir, trong cong trinh tac gia da xay dung hé théng tach tir gom tang
WFST dé tach tir va xu Iy cac van dé lién quan dén mot sé dic thu riéng cua ngdn ngir
tiéng Viét nhu tir lay, tén riéng,... va tang mang Neural ding dé khtr nhap nhang vé ngi
nghia sau khi di tach tir (néu cd).

Chi tiét vé 2 tang nay nhu sau.
Tang WFST: gdm c6 3 budc sau.

Bwéc 1: Xay dung tir dién trong sé: theo md hinh WFST, thao tac phan doan tir
duoc xem nhu 13 mot sy chuyén dich trang thai c6 xac suat. Ching ta miéu ta tir dién D
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la mot do thi bién doi trang thai hitu han c6 trong sé. Gia sir:

e H 14 tap cac tir chinh ta tiéng Viét (con goi 1a “tiéng™)

e P la tr loai cua tur.

e Mdi cung cua D c6 thé la:

— Tur mot phan tir cua H toi mot phan tr cua H

— Céc nhan trong D biéu dién mét chi phi duoc wéce lugng theo cong thuc:

Cost = -log(f/N) Trong d6: £ 1a tan sb cua tir, N 1 kich thudc tap mau.

Buwéc 2: Xay dung cac kha nang phan doan tir: Bé giam su bung né t6 hop khi sinh
ra day cac tir co thé tir mot day cac tiéng trong cau, tac gia da dé xuat phuong phap két
hop dung thém tir dién dé han ché sinh ra cac bing né to hop, cu thé 1a néu phat hién
thdy mot cach phan doan tir nao d6 khong phu hop (khéng co trong tir dién, khong co
phai 12 tr 1ay, khdng phai la danh tir riéng...) thi tac gia loai bo cac nhanh xuat phat tir
cach phan doan doan do.

Buwéc 3: Lua chon kha ning phan doan tir téi wu: Sau khi c6 dugc danh séch céc
cach phan doan tir c6 thé c6 cua cau, tac gia da chon truong hop phan doan tir c6 trong
s6 bé nhat.

Tang mang Neural

Mo hinh duogc st dung dé khir nhap nhing khi tach tir bang cach két hop so sanh
Vi tir dién.

Nhan xét

Mo hinh nay dat duoc d6 chinh xac trén 97% theo nhu céng bé trong cong trinh cua
tac gia, bang viéc st dung thém mang Neural két hop véi tir dién dé khir cac nhap
nhang c6 thé c6 khi tach ra duoc nhiéu tir tir mot cau va khi d6 tang mang Neural sé loai
bo di cac tir khong phu hop bang cach két hop véi tir dién. Bén canh do, ciing twong tr
nhu phuong phap TBL diém quan trong caa md hinh nay can tap ngit liéu hoc day du.

2.3.5 Phwong phap tach tir tiéng Viét dwa trén thong ké tir Internet va thuat
giai di truyén
Phuong phép tach tir tiéng Viét dua trén thong ké tir Internet va thuat giai di truyén
— IGATEC (Internet and Genetics Algorithm based Text Categorization for Documents

in Vietnamese) do Nguy&n Thanh Huing dé xuat nim 2005 nhu mot huéng tiép can méi
trong tach tir vdi muc dich phan loai vian ban ma khong can ding dén mét tir dién hay
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tap ngir liéu hoc nao. Trong hudng tiép can nay, tac gia két hop gitra thuat toan di truyén
Vvéi dir liéu thong ké duoc lay tir Internet .

2.4 Phwong phap phén tich ngir nghia tiém an
2.4.1 Giei thiéu

Néu mdi tir chi c6 nghia 1a mot khai niém, va mdi khéi niém chi dugc mo ta bang
mot tir, ta c6 thé dé dang tao ra mot so dd thé hién quan hé tir - khai niém nhu sau.

tur dinh nghia

Nhung, van dé nay khong dé dang nhu vay bai vi ngdn ngir ludn ludn cé nhiing tir
c6 nhiéu nghia va tir d6ng nghia.

dinh nghia 1

tur 1
dinh nghia 2 tr 2

tu dinh nghia
dinh nghia n tor n

Tat ca cac sy mo ho nhap nhiang d6 lam ngudi doc cling can 1 luc dé hiéu duoc cac
¥ nghia ma tir hudng dén. Tir d6, mot y tuong xuat hién, d6 1a ta sé anh xa céc thuat ngir
vao mot khong gian khai niém va thiét lap cac dbi tuong twong dong trong khdng gian
khai niem. Noi cach khac: ta ding cac thuat ngir twong déng dé hinh thanh khai niém
lam dai dién cho tai liéu.

So dd ¥ tuong sé 1a:
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Hinh 5: Sir dung céc khai niém lam dai dién cho tai liéu

Xac dinh mot tang & giira thanh mot mdi lién hé gitra cac truy van va tai liéu. Ta
c6 thé thay, cac khdng gian khéi niém co thé c6 kich thuéc nho hon. Vi du, xac dinh
truy van t3 véi d2, d3, d4 trong tap tra 1oi dua vao viéc chung c6 lién quan dén khai
ni¢m c2. Pay chinh 1a y tudng cua LSA.

2.4.2 Khai niém

Phan tich ngit nghia tiém an (Latent Semantic Analysis-LSA) 1a mot Iy thuyét va
phuong phap c6 thé chiét xuat, biéu dién ngir canh theo nghia cua tir, bang céch tinh
toan thong ké d6i voi mot tap 16n van ban (Landauer and Dumais, 1997). Y tuong la tap
hop tat ca cac tir trong bi canh, tir 46 dua ra tap cac rang budc, chi yéu la vé sy tuong
dong y nghia cua tir va bo tir véi nhau.[Thomas K Landauer, Peter W. Foltz, Darrell
Laham, 1998]

Trong cac nam sau dé, nhidu nha khoa hoc d4 trinh bay cac béo céo nghién cuu,
khai thac mot Iy thuyét méi vé cam tng kién thie va dai dién, cung cap mot phuong
thire dé xac dinh sy twong ddng vé ¥ nghia cua tir va cac doan vin bang cach phan tich
c4c tap 16n van ban. Sau khi xir Iy mot mau 16n cac ngdbn ngit may c6 thé doc duoc,
LSA dai dién cho cac tir duoc str dung trong d6, va tap hop nhitng tir bat ky nay, vi du
nhu mot ciu, doan vian, hoic bai luan 1a diém mau chét trong chiéu " khéng gian ngi
nghia ".

Céc dai dién cia cac doan vin ma LSA tao nén cd thé duoc hiéu nhu 1a cac "tap”
triru twong, d6i khi cac tap c6 ndi dung don thuan 1a 16i ndi nhu 1ap luan triét hoc, d6i
khi tir cudc soéng that hay tuong tugng dugc ma hoa vao cac mo ta bang 1oi.
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LSA khéc véi mot sé phuong phéap thdng ké khéac o hai khia canh quan treng.

Thi nhat, cac dit liéu ddu vao ma sau d6 dugc LSA biéu dién (xir ly) khong don
thuan chi 1a hoi cua cac tir ké tiép nhau, ma 1a hoi cua cac dir liéu théng nhat vé nghia
(vi nhu céc tir hodc doan c6 ¥ nghia hoan chinh). Nghia 13, cac dit liéu ban dau LSA st
dung khong chi la cac cip giao cua cac tir ddng xuat hién ma 1a mé hinh chi tiét cua sy
trung lap nhiéu 1an cua nhiéu tir trén mot s6 lwong 16n v nghia cuc bd cua ca vian ban,
gidng nhu 13 cac cau hodc 1a cac doan vin, LSA xir Iy tit ca nhu mot thé théng nhat. Do
d6, n6 bo qua cach thir ty cac tir 1am nén y nghia ctia cAu van dé nam bat sy khac biét
trong cach lya chon tir nglr va trong ¥ nghia ctia cac doan van co lién quan vai nhau.

Thir hai, khong nhu nhiéu phuong phap khac, LSA ¢6 mot budc tién xir ly, trong d6
su phan phéi tong thé cia mét tir trong cac ngit canh su dung cua né (doc lap voi cac
mbi twong quan ciia Né Vi cAc tir khac) dau tién s& dugc dua vao mot ban ké; thyc té,
budc nay da cai thién dang ké két qua cia LSA.

Co ché giai quyét van dé& cua LSA 1a st dung k¥ thuat SVD (Singular Value
Decomposition) nghia 13 k¥ thuat tach gia tri sé it (hoac Ia tach gia trj riéng), nham 1am
giam kich thudc caa ma tran tan sb. LSA xem mdi tai liéu 1a mot vector c6 do dai 1a k,
boi vi sau khi thuc hién phan tich thanh gié tri riéng chi gitr lai k hang dé biéu dién y
nghia quan trong. K¥ thuat nay cho phép loai bo nhitng cum tir va nhdm cum tir ma
phén biét duogc gitra nhitng tai liéu khac nhau.

Pé cung ¢6 cho nhitng tuyén bd trén, LSA da duoc st dung dé ude luong su gidng
nhau vé y nghia ctia C4C tir trong vin ban.

Céc két qua cho thay:

(1) su twong dong ¥ nghia gan phl hop véi cach hiéu cia con ngudi,
(2) ty & thu nhan kién thtc tir van ban caa LSA Xap xi cia con ngudi,
(3) nhitng két qua d6 phu thudc rat nhiéu vao sé chiéu dai dién vecto.

Theo cac cach khac nhau, LSA thé hién kha ning quy nap kién thtc chinh xéac va
manh m&, gan xap xi voi kha ning ciia con nguoi. N6 md phong mot loat cac hién
tugng nhan thic khac ma phu thudc vao y nghia cua tir va doan van.

2.4.3 Cach thirc hoat dong

LSA 12 mot ki thuat thong ké/toan hoc ty dong hoan toan dung dé trich rat va suy
luan cac quan hé cua viéc du kién st dung ngit canh cua cac tir trong doan vin nghi
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luan. N6 khong phai 1a phuong phap truyén théng xir Iy ngén ngir ty nhién hoic chuong
trinh tri tué nhan tao.

Vi dau vao 1a vian ban tho da duoc phan tich thanh cic dinh nghia tir-cac chudi
Ky tu dic biét va tach thanh cic doan c6 y nghia hodc cac mau cau hoic doan vin.

Budc dau sé 12 thé hién van ban nhu mot ma tran, trong d6 mdi hang 1a twong trung
ciia mot tir duy nhat va mdi cot 1a tugng trung cua mot doan van ban hoic ngit canh.
MJi 6 s& 1a cac tan sb xuat hién cua tir (hang) trong mot doan van(cot). Tiép theo, cac 6
ban dau s& duoc bién dbi so bo trong d6 mdi tan sb trong 6 s& dc suy xét boi mot ham
thé hién ca tim quan trong cua tir trong doan vin ban cu thé va mirc d6 mang thong tin
cua CAc tur loai trong cac van ban.

Tiép theo, LSA &p dung Phan Tich Gia Tri S6 It (Singular Value Decomposition -
SVD) véi ma tran. Sau khi &p dung SVD, mot ma tran ban dau dugc phan ra thanh ba
ma tran. Mot ma tran thanh phan mo ta cac thyc thé hang gbc nhu 13 vecto chuyén hoa
cac gia tri hé sé truc giao, mot ma tran 1a cac thuc thé cot gc, va mot ma tran duong
chéo chua gia tri ti 16. Nhu vay ma khi nhan ba ma tran lai s& dugc ma tran ban dau. Ky
thuat nay nham muc dich giam kich thudc cua ma tran ban dau, tap trung vao cac lién

két manh nhat va loai bo cac nhiéu.
Tom lai, LSA thuc hién cac bude co ban sau:
Budc 1- Tao ma tran tan sb cua thuat ngir-tai liéu (ma tran gbc).

Buéc 2- Ap dung SVD: Phan tich ma tran gbc thanh 3 ma tran véi s6 chiéu nho
hon.

Buéc 3- Nhan dang vecto: Moi tai liéu s& duoc dit twong (ing véi 1 vecto.

Budc 4- Tao muc chi dan: Luu trit cac vecto khai niém duoc chi sé boi mot khai
niém nao do.

Khi khai thac tai liéu véi truy van, ta chi don gian anh xa truy van vao khéng gian
vecto da thuc hién ¢ budc 4 va tim tai liéu trong tap khong gian dé sao cho vecto tai

liéu gan vai vecto truy van.

2.4.3.1 Tao ma tran tan sé thuat ngir-tai liéu
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Vi du sau sir dung tai liéu gom chin ban ghi vé ky thuat véi cac cha dé kha khac
nhau, nim ban vé van dé tuong tac may tinh con ngudi (c1-c5), bon ban vé ly thuyét 46
thi toan hoc (m1-m4). Nhu vay ma tran ban dau c6 chin cot, 12 hang, mdi hang twong
ing véi mot thuat ngir duoc sir dung trong it nhat hai tai liéu (c&c tir in nghiéng).
Tai liéu cua mot sé ban ghi nhé ki thuat:
cl: Human machine interface for ABC computer applications
(Giao dign may cho cac tng dung may tinh Lab ABC véi con nguoi)

c2: A survey of user opinion of computer system response time
(Nghién cizu su danh gia cua nguwoi sir dung vé thoi gian hé thang may tinh tra
loi)

c3: The EPS user interface management system

(Hé thong quan ly giao dién nguoi dung EPS)

c4: System and human system engineering testing of EPS
(Kiém tha ki thuat xay dung hé théng va con ngiroi EPS)
c5: Relation of user perceived response time to error measurement

(Méi quan hé ciua nguoi st dung-thoi gian tra loi thay dugce do sai léch do
lwong)

m1: The generation of random, binary, ordered trees
(Sinh ra cac cay ngau nhién, nhi phan, khdng thi bac)
m2: The intersection graph of paths in trees
(Pé thj tac dong qua lai caa duong dan trong cac cay)
m3: Graph minors IV: Widths of trees and well-quasi-ordering
(Thi# bdc do thi 1V: Chiéu rong cua cdy va hau nhu duoc sip th ty tot)
m4: Graph minors: A survey
(Thit bde do thi: Sy nghién cizu)

{X}=
Thuat ngtr Tai liéu
cl (c2 |c3 |c4 |¢5 [ml m2 |m3 |m4
con nguoi 1 1
giao dién 1 1
may tinh 1
nguoi st dung 1 1 1
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hé thong 1 |1 |1
tra loi

thoi gian
eps 1 1

nghién ctru 1 1

cay 1
dd thi
thir bac 1 1

Bang 2: S6 lan xuat hién cua thuat ngit trong mdi tai liu

MJi thuat ngir trong bang trén, duoc lay tir 9 tai liéu. Gia tri mdi 6 1a s 1an ma mot
thuat ngir (hang) xuat hién trong tai liéu (cot) (6 tréng la gia tri 0).

Str dung truy van: “Su tuong tac gitta con ngudi Voi may tinh” (human computer
interaction). Tir bang trén ta c6 thé thay két qua sé I céc tai liu c1, ¢2, ¢4 vi ching ¢c6
chra mot hay nhiéu thuat ngit trong cau truy van. Con ¢3 va ¢5 bi bo s6t vi khdng cé
c4c thuat ngir chung nao véi truy van.

2.4.3.2 Ap dung SVD
Khai niém
Ky thuat SVD (tach gia tri s6 it hoic tach gia tri riéng) duoc st dung nhiéu trong ly
thuyét ma tran nham lam giam kich thudc cua tan s6. Thong thuong, bat ky giam chiéu
nao déu dan téi mat mat théng tin, do vay phai dam bao rang SVD phai c6 “nang luc
thong tin” (information efficient) cao nhét ¢ thé. C6 nghia 1a ching chi mét di phan
bang tan sé it y nghia nhét.
Co sé ly thuyét
Ma tran thuat ngir-tai X liéu sé dugc tach thanh 3 ma tran:
{X3={ToH SoH Do}
Trong do:
- X la ma trgn chaz nhdt t*d cua cac thugt ngir va tai liéu.

- Tova D, la ma trdn cé cét truc giao.
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- So 1a ma trdn chéo (m*m) cua cac gia tri so it sap xép giam dan, trong dé
m=min(t,d) la hang cua X.

- To 1& ma trdn ciia cdc vecto riéng (gid tri $6 it) nhdn dwoc tir phép nhan ma
trdn X véi ma trdn chuyén vi X', To=X*X"

- Do la ma tran cua céc vecto riéng (gia tri s it) nhdn dwoc tir phép nhan ma tran
chuyén vi X" véi ma trgn X. Dg=X"*X

Hinh 6: So d6 SVD ctia ma tran thuat ngir tai liéu

Vi dy, phén tich SVD véi ma tran: X-[3 _c
T_[16 12 R Tv_[ 25 —15
X5 ga) Ve XX 50T

- Tinh Dy dwa vao ma tran X'X :

Trudc tién, cac gia tri riéng dugc tinh theo céng thuc: Det(X-c¢;j)=0. Trong do c 1a
gia tririéng va I la ma tran don vi.

25—c —15]

Det[—15 25 —

<=> (25-¢)(25-C)~(-15)(-15)=0

=> ¢2 — 50¢ + 400=0
=> ;=40 va ¢,=10

Duya vao CAc gia tri riéng dé tinh cc vecto riéng theo cong thuc: (X-¢;)x=0 trong

d6 x 1a vecto riéng can tim.
- Vi ¢,=40 thi

252 "Rl
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<=>-15x; — 15x,= 0 va -15x; — 15x,=0

=>-X1 =Xy
Suyra [g]: _x;l]

Tinh dugc L=,/ (x1)2 + (x2)%=x;v2

x1 X_l
. _|v2| _r10.707
Vaxi= x ~ |-xa| T [—0.707
L V2

- Vi ¢, =10 ta cling c6 X1 = X

- Tinh ma tran T, theo cach twong tu vV&i Cac gid tri riéng ¢, va ¢, nhu trén nhung
1a v&i ma tran XX'

- Ma tran chéo cac gia tri riéng cua Sy duoc tinh:

S [40% 0]_ 6.32 o]
0= 1| —
o 104 10 316

Vay tir A sau khi ap dung SVD ta cé 3 ma tran sau:

[—0.447 —0.894] [6.32 0] [0.707 0.707
—0.894 0.4471 10 3.161 1-0.707 0.707

Str dung SVD c¢6 thé nhan dwgc mot ma tran xap xi caa X bai chi cac gié trj s6
it 16n nhat trong ma tran S,. Tich cua cadc ma tran 1a mot ma tran X xap xi bang X cé
hang K, viéc lua chon k xac dinh cé bao nhiéu khai niém quan trong, véi gia dinh réng
c4c khai niém véi gia tri s6 it nho hon trong Sq dwoc coi 1a nhidu va cé thé bo qua. Cac
gia tri sb it trong Sy duoc sip xép, dau tién k 16n nhit duoc giir lai va nhirng tap nho

hon con lai nhan gié tri 0. Khi d6, cac s6 0 duge dua vao Sy, ta c6 don gian hoa viéc
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biéu dién biang viéc x6a céc gia tri bang 0 trong Sy dé duoc mot ma tran duong chéo S,
va sau do xda cac cot twong (tng cua Tova Dy dé duoc Tva D twong trng. Sau khi da

giam luoc:

X ~X =TSD'

x>
1
_|
O
_|

k x k kxd
txd tx k

Hinh 7: So d6 SVD dugc giam luoc ctia ma tran thudt ngir - tai liéu

Trong d6 s6 chiéu duoc chon k< m. Gia tri k phai du 16n dé phi hop véi moi dic
tinh caa cau tric dir liéu nhung da nho dé loc ra cac chi tiét khdng pht hop hay cac chi
tiét khdng quan trong.

Quy trinh thgc hién

Tir bang gia tri ban dau, phan tich gia tri s6 it SVD duoc hién thi nhu hinh dudi;
trir 16i 1am tron s6, khi nhan 3 ma tran lai ta s& duoc ma tran géc nhu minh hoa ban dau.

Trong vi du ban dau, ma tran X (12*9) s& dugc phan tich thanh 3 ma tran nhu sau:

{To}=
-0.11 029 -0.41 -0.11 -0.34 052 -0.06 -0.41
-0.07 0.14 -0.55 028 0.50 -0.07 -0.01 -0.11
0.04 -0.14 -0.59 -0.11 -0.25 -0.30 0.06 0.49
0.06 -0.34 0.10 0.33 038 0.00 0.00 0.01
-0.17 036 033 -0.16 -0.21 -0.17 0.03 027
0.11 -0.43 0.07 0.08 017 028 -0.02 -0.05
011 -0.43 0.07 0.08 017 028 -0.02 -0.05
-0.14 0.33 0.19 0.11 0.27 0.03 -0.02 -0.17
027 -0.1% -0.03 -0.54 0.08 -0.47 -0.04 -0.58
0.49 0.23 0.03 0.59 -0.39 -0.29 025 -0.23
0.62 022 0.00 -0.07 0.11 0.14 -0.68 023
045 0.14 -0.01 -0.30 028 0.34 0.68 018

coooooooooo0
oD O b b b Oy e b b b
(s gy ey R Dy )

{So}=

44




235

334
2.54
{Dy'}=
0.20 061
-0.06 017
011 -0.50
-0.95 -0.03
0.05 -0.21
-0.08 -0.286
0.18 -0.43
-0.01 0.05
| 006 024

1.64
1.50
1.31
0.85

0.56
0.46 0.54 0.28 0.00 0.01
-0.13 -0.23 0.11 0.19 0.44
0.21 0.57 -0.51 0.10 0.19
0.04 0.27 0.15 0.02 0.02
038 -0.21 0.33 0.39 0.35
072 -0.37 0.03 -0.30  -0.21
-0.24 0.26 0.67 -0.34  -0.15
0.01 -0.02  -0.06 0.45 -0.76
002 -0.08 -0.26 -0.62 0.02

0.36

0.02
0.62
0.25
0.01
0.15
0.00
0.25
0.45
0.52

0.08
0.53
0.08
-0.03
-0.60
0.36
0.04
-0.07
-0.45

Tiép theo, ta tim X bang cach chi gitr lai 2 gia tri s6 it dau tién trong Syva cac

cot tuong (rng v&i ma tran Tova Dg. Ap dung céng thirc giam luoc:

Ta c6 ma tran xap xi X:

{X}=
016
0.14
0.15
0.26
0.45
0.16
0.16
0.22
0.10
—0.06
—0.06
—0.04

0.40
0.37
0.51
0.54
1.23
(.58
0.58
0.55
0.53
0.23
0.34
0.25

0.38
0.33
0.36
0.61
1.05
0.38
0.58
0.51
0.23
—0.14
—0.15
—0.10

X ~X =TSD"

047 0.18 —0.05
040 0.16 —0.03
041 024 0.02
0.70 039 0.03
127  0.56 —0.07
042 028 0.06
042 028 0.06
0.63 024 —0.07
021 027 0.14
~0.27 0.14 0.24
~0.30 020 031
-0.21 0.15 022

-0.12 -0.16
-0.07 —-0.10
0.06  0.09
008  0.12
-0.15 -0.21
0.13  0.19
0.13  0.19
-0.14 -0.20
0.31 (.44
055 077
0.69 098
050  0.71

—0.097
—0.04

—0.05

0.12
0.19

0.22
0.22
~0.11
0.42
0.66
0.85
0.62 |
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Y nghia ciia viéc giam lwoc:

- Kich thuoc ctia bang tan sb goc gia sir 1a t*d, trong d6 t 1a tong s thuat ngir va d
la tong tai liu. CO thé uéc chingt =~ 1 triéu vad ~ 10,000 (CSDL dang nho).

- Sau khi giam chiéu thi kich thuéc ba ma tran don gian gia sir con 200: kich
thudc ma tran thir nhéat 13 t*k s& 1a 1 triéu * 200 = 200 triéu dit liéu dau vao.

Kich thuéc ma tran don 1a 200*200 = 40,000 dit liéu dau vao nhung trong d6 thi
chi can luu trir 200, con lai s& nhan gié tri 0.

Kich thuéc ma tran cudi cung 1a k*d s& 12 200*10,000 = 2 triéu dit liéu dau vao.
Tong tat ca giir liéu dau vao sé 1a vao khoang 202 triéu khi ta 4p dung SVD.
- Néu khong ap dung thi s& 1a 1 triéu*10,000 ~ 10 ti. Nhu vay c6 thé thay, SVD
lam giam khéng gian sir dung xudng 50 lan so véi dit liéu tho.
2.5 Doi sanh viin ban

2.5.1 Do twong dong

Cac phép do do tuong tu gilra van ban va van ban da dugc quan tam nghién cau
tir rat lau trong cac ung dung cua xu Iy ngbn ngir ty nhién va cac linh vuc lién quan.
Mot trong c4c Gtng dung sém nhat cia do tuong tu van ban 14 tim kiém théng tin, & do
cac tai lidu co lién quan t6i cau truy van duoc xép hang theo thir tu cia do tuwong tu.
Ngoai ra, d6 twong tu van ban con dugc dung cho phan Iép van ban, trich chon hay
tom tat van ban, phuong phap cho danh gia dich may ty dong hay danh gia tinh chat
ché cua vin ban. Noi dung chuong trinh bay mét s6 phép tinh do twong ddng vin ban

dién hinh va phuong phap dé xac dinh d6 twong dong trén vin ban.
2.5.1.1 Khai niém

Po tuwong ddng 1a mot dai lwong dung dé so sanh hai hay nhiéu d6i tuong voi
nhau, phan 4nh cudng do cua mdi quan hé giita cac ddi twong véi nhau. Vi du: xét 2
cAu “T6i 1a nam” va “T6i 1a nit”, ta co thé nhan thay hai cu trén c6 su twong dong kha

cao.

Phéat biéu bai toan tinh d6 trong dong nhu sau:
Xét 2 van ban d; va d;. Myc tiéu la tim ra m¢t gia tri S(d;,d;), Se (0,1), thé hién dg
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twong dong gita 2 van ban d; va d;. Gia tri cang cao thi su giong nhau vé nghia ciia

hai van ban cang nhiéu.

Vi du trong md hinh khdng gian vector, ta sir dung d6 do Cosine dé tinh do twong
d6ng giira hai van ban, mdi van ban duoc biéu dién boi mot vector. Do twong tu ngir
nghia 14 khai niém thé hién ty Ié dya trén su gidng nhau vé noi dung y nghia cua tap
cac tai liéu hodc céac thuat ngir trong mot danh sach cac thuat ngit [P& Thi Thanh
Nga]. Po twong ddng ngir nghia phan anh mdi quan hé ngir nghia giita cac ciu, cac tai

liéu van ban.
2.5.1.2 D) twong ddng vin ban dya trén tap tir chung

- Khoang cach Jaro

Khoang cach Jaro dinh nghia d6 do twong tu giita hai chudi. Cho hai cau s; va

S,, khoang cach Jaro d gitta s; va s, dugc tinh nhu sau:

_ 1(m 4 m +m—t
3 |51| |Sz| m

d )

Trong d6 m 1a so tir giong nhau, t 12 % s6 bugc chuyén.
Phép chuyeén vi tri s& duoc thuc hién khi hai tir gibng nhau trong hai cau s; va s,
co khoang céch khong l6n hon gia tri:

max(|s,|, [s2])
]

MJi tir trong cau s; duoc so sanh Vi tat ca cac tir trong s,. S6 budc chuyén
duoc dinh nghia 1a s6 lwong tir gidng nhau giira hai cau (nhung thi tu trong chudi khéc

nhau) chia cho 2.
- M6 hinh twong phan (Contrast model)

Mo hinh twong phan do Tversky dé xuat dé tinh do twong ty gitra hai cau A va

B nhu sau:

Sim(A,B) =ockg(ANB)—p*g(A-B)-y*g(B—A)
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Trong d6 g(ANB) biéu dién cho cac tir chung gitra A va B, g(A-B) biéu dién
cho céc tir riéng cua A va g(B-A) biéu didn cho cac tir riéng cua B. Hé sé «,B8,y dugc
xac dinh trong qua trinh thir nghiém thuat toan.

- Hé sé Jaccard

Hé sb Jaccard 1a mot d6 do twong tw cta cac tap hop dua trén phuong phap

thdng ké. Theo d6, do twong tu gitra hai cAu A va B nhu sau:

|A N B
|A U B|

Sim(A,B) =

2.5.1.3 D) twong ddng vin ban dwa trén vector biéu dién
- P§ twong dong Cosine:

Trong phuong phap ndy, cac van ban duoc biéu dién theo md hinh khéng gian
vector, mdi thanh phan cua vector chi dén mat tir twong ng trong danh sach muc tir da

thu duoc tir qua trinh tién xur 1y vian ban dau.

Khong gian vector hay sé chiéu cua vector ¢é kich thudc bang sé muc tir trong
danh sach muc tir. Gia tri mdi phan tir caa vector 13 d6 quan trong ctia muc tir trong
cau. b6 quan trong cua tir dugc tinh theo mot trong cac phuong phap da trinh bay &

trén, phan mé hinh vector biéu dién van ban, vi du:

tfii . s , . . ] .
Wi = —L i tfij 1a tan s6 xuat hién cua tur i trong cau j.
2
,/Zj tfij
Gia sir vector biéu dién cho hai vin ban lan lugt ¢é dang:
Di = <w';, ..., w'> véi W 14 trong sb cua tir thit t trong khong gian vector i.

D; = <w, ..., wi> véi Wl 1 trong s6 cua tir thi t trong khong gian vector j.

Do do tuong ddng dugc tinh 1a Cosine cua goc giira hai vector biéu dién cho hai

van ban D; va D;. B¢ twong ty cua chung dugc tinh theo cong thuc [Tran Ngoc Phc]:
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; .
Dk=1 WILcW]

(B (why2esh w2

Sim(Dy) =

Nhan xét: vector biéu dién cho cac ciu chua quan tdim dén mdi quan hé ngit
nghia giira cac tir muc, do d6 cac tir ddng nghia s& khong dugc phat hién, két qua tin

do tuong tu chua cao.
- P twong dong dwa vao khoang cach Euclide:

Khoang cach Euclide ciing 1a mét phuong phap kha phd bién dé xac dinh muc

d6 twong dong gitra cac vector dic trung cua hai vin ban [Tran Ngoc Phuc].

Cho hai vector v , va v ,, khoang cach Euclide dugc dinh nghia nhu sau:

E_diSt(?a,;)b) = \/Z?:l(wai - Wbi)2

Mtc d6 twong dong giira hai vector duoc xac dinh bang cong thic:

E_dist(- - ) 1
E sim(> - )=1- — - = 1- ;\/Z?ﬂ(wai - Wbi)z

Va Vp n

- P twong dong dwa vao khoang cach Manhattan:

Khoang cach Manhattan 13 phuwong phap tinh d6 twong ddng giita cac vector

dic trung biéu dién cho hai van ban [Tran Ngoc Phuc].

Cho hai vector v , va v ,, Khoang cach Manhattan dugc dinh nghia nhu sau:

man_dist(> ,—» )=X1,|lwg — wyl
Vg vp

Mtc d6 twong dong giita hai vector dugc xac dinh bang cong thic:

man_dlst(;> — ) 1

man sim=1 - aVb —q1- =" W . — Wy
_ n n 1—1| ai bll

2.5.2 Do twong dong vin ban trong Tiéng Viét
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Thong thudng khi danh gia do twong ty van ban, ching ta can phan tich vin ban
thanh cac don vi nho hon va thuc hién danh gia duva trén cac don vi nay. Viéc xtr Iy van
ban va tach tir vung da dugc dé cap trong chuong 2, phuwong phap cho bai toan so tu
sanh van ban tiéng Viét. Mot s bo cdng cu tach tur tiéng Viét nhu vnTokenizer,
JvnTextPro dd duoc xay dung va cho két qua kha quan cé thé st dung lam budc tién
xtr Iy cho hé thdng so sanh vin ban. Sau khi tach tir, mdi van ban T; s& dugc biéu dién

bang mét vector cac tir 6 dang: T: = {w1,wa,...Wn:} V6 n; 12 s6 tir tach duoc cua T;.

Trong nhiéu truong hop, do tuong tu gitta hai doan van ban cé thé xac dinh dua
trén so khap tir don gian, diém tuong tu duoc xac dinh dua trén sé don vi tir vung xuat
hién & ca hai doan van ban dau vao. Tuy nhién, phuong phap nay khong thé khang
dinh dugc do twong tu ngir nghia ciia vin ban do chua quan tam t&i hién tuong dong
nghia cua tir, tAm quan trong cua tir nhu tan suat xuat hién, vi tri xuét hién cua tir va

cau trong van ban.
Céc phuong phap danh gia d6 twong ty vin ban chu yéu dya trén hai
yéu to: do tuong tu ngir nghia gira cac tir va do twong tu theo trat ty cua cac tir trong
van ban.
“ Danh gia d§ twong tw ngir nghia giira cac tw

Dua trén phan tich ngir nghia tiém an. Mot s6 phuong phap sir dung mang tir
(WordNet), mét s6 khac duya trén kho ngit liéu Web.

+ DPanh gia d§ twong tw theo trat tw caa tir trong van ban.

Dénh gia vé d6 tvong tu ngit nghia cua tir duoc dung dé tao ra cac vector dic
trung nglr nghia ctia van ban. Vector dac trung nay st dung cac cong thuc trong muc “
2.5.1.2 Po twong ddng vin ban dwa trén tap tir chung” cho ta mot phép do do
tuong ty gitra hai van ban tuong ng.

2521 DO twong tw ngir nghia tir - tir

Str dung phuong phap Phan tich ngir nghia tiém an da trinh bay & muc 2.4.

25.2.2 DO twong tw trat ty tir trong van ban
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Do twong ty Ve trat ty cua tir 12 mot yéu té quan trong anh hudng dén do twong
tu cta vian ban. Cac van ban clng chira mot tap tir vung giéng nhau nhung khac nhau
vé Vi tri ¢ thé c6 ¥ nghia hoan toan khac nhau.

Vi du cho hai cau:
T1 ={ con_cho, cin, con_méo }
T2 = { con_méo, cin, con_ché }

Hai cau trén cling chira mot tap céc tir gidng nhau va gan giéng nhau vé thir ty
tir, chi sai khéc thir tu caa cap tir “con_méo” va “con_ch6”. Néu chi dua trén do tuong
tu ngit nghia ctia van ban thi hai van ban néu clng chita mot tap tir gibng nhau sé cho
két qua 12 hoan toan giéng nhau, c6 nghia 1 sim(T1,T2)=1. Tuy nhién, hai cau trén c6
¥ nghia khong gidng nhau, su khac nhau caa hai cau chinh la do sy sai khac vé vi tri
cua cac tur trong cau.

Téc gia Duong Thiang Long trong dé tai nghién ciu cia minh [Duong Thing
Long] da dua ra phuong phap danh gia d6 twong tu cia van ban dua trén thi tu caa tu
nhu sau:

% V6i mdi cap van ban T, va T,, xac dinh tap cac tir vung phan biét cua ca hai vin

ban T = T, U T,
¢ Vector dac trung thir ty tir ctia hai van ban, ki hiéu Ry = (ry, o, ..., 1) Va
R, = (roy, Mo, ..., Ioy), dugc tinh dua trén tap T.

o Vector tht ty tir biéu dién tht tu cia mdi tir thudéc T nim & vi tri ndo
trong van ban tuong ng.
o Voi mditrw; € T, tim mot tir diing hodc gan nghia nhat trong T, dé xac
dinh trong s6 cho phan tir r4; trong R, theo mot trong ba truong hop sau:
= Néu tir w; c6 trong T thi ry; 12 s6 th ty cua tir d6 trong T;.
= Tim tir trong T; gan nghia nhat véi w;, sit dung phuong phéap do
d6 tuong tu ngir nghia gitta hai tir. Néu do do nay vuot ngudng 0
cho trugc thi ry; 1a s6 thir tu cia tir 6 trong T;.
= Néu khdng tim thay hoic do twong tu giira tir cac trong T, va w;
khong vuot ngudng thi dat ry; 1a 0. Vector dic trung tha ty cua tu
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biéu didn théng tin vé ciu tric cua tir trong vin ban. Muc do
gidng nhau vé c4u tric cua hai vin ban duoc tinh toan duya trén
vector dic trung thir tu tir bang céng thuc sau:

m
|R1—R2| B \/Zi:l(rli_rZi)z

R.+R,|
IR1+Ry| \/2221(7’11""7’21')2

SiImR=1-

2.6 Tinh d twong ddng cho toan bd viin ban

Trong cac phan tich ¢ trén, do tuong ty ngit nghia thé hién phép do dua trén
nghia tir vung, con do twong tu cau trdc cua tir thé hién mdi quan hé vé thu tu gitra cac
tir, cac tir dimg trudc hodc sau céc tir khac. Ca hai do twong tu nay déu cd vai trd quan
trong trong xac dinh do tuong tu ctia van ban. Do do, dé do su tuong tu Ccuia cac van
ban can phai két hop cua hai loai do do trén, 6 twong tu vé ngit nghia va do tuong tu
vé thir ty c4c tir trong van ban. Biéu thirc két hop gitra hai do do c6 dang

sim = axsimS+b*simR véiat+b=1

Viée xac dinh b trong sé cia mdi d6 do twong tu (a,b) chua c6 mot cong thire
chung nao, chi cé thé st dung phuong phap quan sat va thir nghiém qua cac dir liéu
thuc té dé cd lya chon tt nhat cho hé théng. Phuong an can bang cac tiéu chi 1a mot
lya chon, trong d6 trong s cua cac tiéu chi két hop c6 gia tri giong nhau, tac laa = 0,5
vab=0,5.
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CHUONG 3: BAI TOAN AP DUNG
3.1 Gidi thiéu ngon ngir R
3.1.1 Giéi thigu R

Phan tich s6 liéu va biéu d6 thudong duoc tién hanh bang cac phan mém thong
dung nhu SAS, SPSS, Stata, Statistica, va S-Plus. Pay 1a nhitng phan mém duoc céc
cong ti phan mém phat trién va gigi thiéu trén thi truong khoang ba thap nién qua, va
d3 duogc céc truong dai hoc, cac trung tdm nghién ciru va cong ti ki nghé trén toan thé
gidi str dung cho giang day va nghién ctru. Nhung vi chi phi dé sir dung cac phan mém
nay tuong d6i dat tién (c6 khi 1én dén hang traim ngan do-la mdi nim), mot sé truong
dai hoc & cac nuéc dang phét trién (va ngay ca & mot sé nudc da phat trién) khdng co
kha ning tai chinh dé sir dung chiing mét cach lau dai. Do d6, cac nha nghién ctu
thong ke trén thé gidi da hop tac v6i nhau dé phét trién mot phan mém méi, véi cha
trrong ma ngudn ma, sao cho tit ca cac thanh vién trong nganh théng ké hoc va toan

hoc trén thé gigi c6 thé st dung mot cach théng nhat va hoan toan mién phi.

Nam 1996, trong mot bai bao quan trong vé tinh toan thong ké, hai nha théng ké
hoc Ross Ihaka va Robert Gentleman, luc do thudc Truong dai hoc Auckland, New
Zealand phéac hoa mot ngdn ngit mai cho phan tich théng k& ma ho dit tén 1a R. Sang
kién nay duoc rat nhiéu nha thong ké hoc trén thé gigi tan thanh va tham gia vao viéc

phét trién R.
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Cho dén nay, qua chua ddy 10 nam phét trién, cang ngay cang c6 nhiéu nha théng
ké hoc, toan hoc, nghién ctu trong moi linh vuc da chuyén sang st dung R dé phan
tich dir liéu khoa hoc. Trén toan cau, da c6 mot mang luéi hon mét triéu nguoi st dung
R, va con s6 nay dang ting rat nhanh. C6 thé noi trong vong nhiéu nam nita, vai trd

cua cac phan mém théng ké thuong mai s& khéng con 16n nhu trong thoi gian qua nira.

Vay R la gi? Vé ban chét, R 12 ngdn ngit may tinh da ning, c6 thé s dung cho
nhiéu muc tiéu khac nhau, tir tinh toan don gian, toan hoc giai tri (recreational
mathematics), tinh todn ma tran (matrix), dén cac phan tich théng ké phtc tap va vé
biéu do. Vi la mot ngbn ngix, cho nén ta co thé st dung R dé phat trién thanh cac phan

mém chuy&n mdn cho mot van dé tinh toan ca biét.
3.1.2 Céc Ién trong go6i phan tich ngir nghia tiém an trong R

- alnumx: 1a chudi ky tu bao gom mét biéu thic chinh quy sir dung trong céc
gsub trién khai trong textvector xac dinh tat ca cac Ky tu chir va sé (bao gom ca cac ky

tu dic biét trong mot s6 ngdn ngix). Cau lénh: data(alunumx)

- as.textmatrix: Tra vé mot khdng gian ngir nghia tiém an (tao ra boi
createLSAspace) ¢ dinh dang textmatrix: hang la nhirng thuat ngt, cot 1a van ban. Cau

Iénh: as.textmatrix(LSAspace)

- associate: tra lai nhitng thuat ngit dwa trén mot ngudng, gan véi thuat ngix ban
dau nhat, sap xép theo thr ty giam dan vé su twong ddng. Cau lénh:
associate(textmatrix, term, measure = “cosine”, threshhold = 0.7) (tdt ca cac thudt
ngé >= nguong 0,7 sé duwoc chon sau dé sap xép theo thit tw giam dan vé do twong

dong, néu ddat nguwéng bang 0 sé trd lgi tat ca cac thudt ngr)

- corpora: Pay b dir liéu chira tap sao vi du danh gia bai luan. Dung tap Iénh:
data(corpus_training), data(corpus_essays), hogc data(corpus_scores)

- cosine: tinh cosine giira 2 vecto hoic 1a giita tat ca cac vecto cot cua ma tran x.
Dung 1énh: cosine(x,y = NULL) (Ma trédn x c6 thé 1a ma tran thugt nga-tai liéu, cét la
tai liéu, hang 1a thudt ngiz. Khi thuc thi trén 2 vecto x,y thi sé la tinh twong dong

cosine Cua 2 vecto.)
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- dimcalc: phuong thirc dung dé chon mét gia tri hop ly cho phan tach gia tri s6
it SVD trong LSA. Dung tap lénh:

dimcalc_share(share=0.5) (gia tri “share”)
dimcalc_ndocs(ndocs) (gia tri “ndocs”: so tai liéu)
dimcalc_kaiser()

dimcalc_raw()

dimcalc_fraction(frac=(1/50)) (gia tri “frac”

- fold_in: céc tai liéu duoc bo sung dugc anh xa vao mot khéng gian ngit nghia
tiém 4n co trudc ma khdng anh huong dén sy phan phdi cua khéng gian. Dung lénh:
fold_in( docvecs, LSAspace ) (docvecs la ma trgn thugt ngir, LSAspace la khong gian

ngir nghia tiém an tao ra boi lénh createLSAspace)

- Isa: tinh khong gian tiém an ngit nghia tir ma tran thuat ngi-tai liéu. Cau Iénh:
Isa(x,dims=dimcalc_share()) (trong d6 x 1a ma trdn thudt ngs tai liéu, dims 1a sé

chiéu hogc I cdu trac ham.)
- print.textmatrix: in ma tran text. Lénh:

print( x, bag_lines, bag_cols, ... ) (x la ma tran text, bag_lines s¢ hang, bag_cols so

cot, ddu ... 12 doi sé dwoc truyén vao)
- query: tao mot truy vén trong dinh dang cua ma tran text di cé. Lénh:

query ( gtext, termlist, stemming=FALSE, language=""german’" ) (termlist la
danh sach cac thudt ngi ciia ngir canh khéng gian tiém dan ngi# nghia, stemming: Xac
dinh liéu tat ca céac thudt ngiz ¢é dwoc hién thi nghia goc, qtext 1a chudi truy van, cac

tir diroc ngan cdch boi cach trong)

- sample.textmatrix: Tao ra mot tip hop cac van ban cuaa mot ngi liéu dé gidp
giam bét kich thuéc ngir liu théng qua viéc ldy mau ngau nhién. Lénh:
sample.textmatrix(textmatrix, samplesize, index.return=FALSE) (samplesize s¢ file
mong mudn- Desired number of files, index.return néu d@é true sé tra lai vi tri tdp con

trong vecto cgt goc)
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- specialchars: danh séch cac ky tu dic biét cua thuc thé html va cac ky tu thay

thé. Cau lénh: data(specialchars)
- stopwords : tap tir dung. Cau lénh :

data(stopwords_de)
stopwords_de
data(stopwords_en)
stopwords_en
data(stopwords_nl)
stopwords_nl
data(stopwords_fr)
stopwords_fr
data(stopwords_ar)

stopwords_ar

- summary.textmatrix: Tra lai mot ban tom tat voi mot s6 thong tin théng ké vé

mat textmatrix nhat dinh. Cau lénh :

summary(object,...) (object 1a ma trdn text, ddu ... & éi sé dwoc dwa ra)
- textmatrix: tao ma tran thuat ngi-tai liéu tur file text trong thu muc nhat dinh.
Tap lénh :

textmatrix( mydir, stemming=FALSE, language=""english*",
minWordLength=2, maxWordLength=FALSE, minDocFreq=1,
maxDocFreq=FALSE, minGlobFreq=FALSE, maxGlobFreq=FALSE,
stopwords=NULL, vocabulary=NULL, phrases=NULL,
removeXML=FALSE, removeNumbers=FALSE)

textvector( file, stemming=FALSE, language=""english*",
minWordLength=2, maxWordLength=FALSE, minDocFreq=1,
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maxDocFreq=FALSE, stopwords=NULL, vocabulary=NULL,
phrases=NULL, removeXML=FALSE, removeNumbers=FALSE )

- triples: Cho phép luu trit, quan ly va ldy SPO- (chu dé, vi ngit, ddi tuong) ba
lien két vai cac cot tai lieu cua mot ma tran thuat ngir tai liéu. Tap Iénh:
getTriple( M, subject, predicate )
setTriple( M, subject, predicate, object )
delTriple( M, subject, predicate, object )
getSubjectld( M, subject)
- weightings: tinh trong s6 sua ma tran thuat ngi-tai liéu dé chonra ...
Iw_tf(m)
Iw_logtf(m)
Iw_bintf(m)
gw_normalisation(m)
gw_idf(m)
gw_gfidf(m)
entropy(m)
gw_entropy(m)
(m la ma trgn thugt ngir tai liéu)
3.2 Cai dat va chay chwong trinh
3.2.1 Cai dat
Dé cai dat R, ta phai truy nhap vao mang va vao website “Comprehensive R
Archive Network” (CRAN) c¢6 duong link nhu sau:

http://cran.R-project.org

Tai liéu can tai vé, tiy theo phién ban va hé diéu hanh, nhung thuong c6 tén bat
dau bang R va theo sau 1a sb phién ban. Phién ban méi nhat hién nay cho Windows la
phién ban R 3.3.2 cho ca hé diéu hanh 32 va 64bit.

Tai liéu nay khoang 70 MB, va dia chi cu thé dé tai la:

https://cran.r-project.org/bin/windows/base/
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Sau khi hoan tat qué trinh tai va cai dat, icon R

R

(8 et ik

s& xuit hién trén desktop cia may tinh. Sau d6 ta nén cai thém Rstudio dé lam
viéc voi R dé dang hon. Rstudio co phién ban chay trén desktop va ca phién ban chay
trén server, ca 2 déu hoan toan mién phi. Dia chi dé tai Rstudio:

http://www.rstudio.org/download/

File tai vé c6 tén RStudio-1.0.44 1a phién ban mai nhat hién tai. Sau khi cai dat
thanh cdng, icon Rstudio s& xuat hién trén desktop

€3

RStudio

Cira s6 lam viéc cua Rstudio:

(%] RStudio - B
File Edit Code View Plots Session Build Debug Profile Tools Help
O~- 3 A oo v Addins - R Project: (None)

@] Untitled? Environment  History

a1 | @ OsourceonSave | Q 2 - | & “#Run | (%% | Source ~ “# [ | [#*mport Dataset ~ 3 Llst- (&
1 ) Global Environment +
Files Plots Packages Help Viewer
| Export +

1:1 (Top Level) R Script

Console

Copyright () 2016 The R Foundation for Statistical Computing A

Platform: i386-we4-mingw32/i386 (32-bit)

R 15 free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()’ or "Ticence()' for distribution details.

R is a collaborative project with many contributors.

Type 'contributors()’ for more information and

‘citation()’ on how to cite R or R packages in publications.
Type ‘demo()’ for some demos, 'help()’ for on-line help, or
‘help.start()’ for an HTML browser interface to help.

Type 'g()" to quit R.

> | v

Hinh 8: Cira s6 1am viéc cua Rstudio
3.2.2 Thuc nghiém

Str dung phan mém Rstudio dé thuc hién LSA.
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Input:

- Dit liéu gdm chin tiéu dé tai liéu vé ky thuat véi cac cha dé kha khac nhau,
nam vé van dé tuong tic may tinh con ngudi (c1-c5), bon vé ly thuyét do thi
toan hoc (m1-m4).
cl: Human machine interface for ABC computer applications

(Giao dien may cho cac tng dung may tinh Lab ABC véi con nguoi)

c2: A survey of user opinion of computer system response time

(Nghién cizu su danh gia cua nguwoi s dung vé thoi gian hé thang may
tinh tra loi)

c3: The EPS user interface management system

(Hé thong quan ly giao dién nguoi dung EPS)
c4: System and human system engineering testing of EPS

(Kiém thu ki thuat xay dung hé théng va con nguoi EPS)
c5: Relation of user perceived response time to error measurement

(Mbi quan hé ciia nguoi siz dung-thoi gian trd loi thiy duoc do sai léch do
luong)

m1: The generation of random, binary, ordered trees
(Sinh ra cac cay ngau nhién, nhi phan, khdng thi bac)
m2: The intersection graph of paths in trees
(P6 thj tac dong qua lai caa duong dan trong cac cay)
m3: Graph minors IV: Widths of trees and well-quasi-ordering
(Thi# bdc do thi 1V: Chiéu rong cua cdy va hau nhu duoc sip th ty tot)
m4: Graph minors: A survey
(Thi# bdc do thi: Sy nghién cizu)
Output:
- Tuong quan thuat ngir-tai liéu.

Két qua: Ma tran, biéu d6 tuong quan thuat ngi tai liéu sau khi chay “LSApackage”.
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Cai thu vién lsa trude dé co thé chay dugc “LSApackage”. Dé cai dat, ta mo

Rstudio, tai phan Packages, chon Install:

Files Plots Packages Help Viewer p— ]
Wame Description Ve...
User Library -
[] assertt.. Easypreand post 0.1
assertions,

[] backpo.. Reimplementations of 1.0.4
Functions Introeduced
Since R-3.0.0

[] basebd.. Toolsforbasebd encoding 0.1-
3

[] EH Boost C++ Header Files 1.62.0
1

[] bitops Bitwise Operations 1.0-
&

Hinh 9: Cai dat thu vién Isa

Sau khi 4n Install, ta gd “Isa” vao 6 Packages, sau d6 nhan Install, Rstudio s& tu

dong tai va cai dat thu vién Isa:
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Install Packages

Install from: ? Configuring Repositories

Repository (CRAM, CRAMNextra) |

Packages (separate multiple with space or comma):

| lsa [rary:

| LSAfun b Documents/Réwin-library/3.3 [Default] -~
| LSAmitR |

[#]Install dependencies

Install Cancel

Hinh 10: Cac thu vién Isa
Sau khi cai dat thu vién Isa, ta tai goi LSA “LSA package” tai dia chi:

https://CRAN.R-project.org/package=Isa

Khdi lénh cua phan Input (file Isa_landauer.R):

Idir = tempfile()

dir.create(ldir)

write( c("human", "interface", "computer"), file=paste(ldir, "c1", sep="/"))

write(  c("survey"”, "user", "computer", "system", "response", "time"),
file=paste(ldir, "c2", sep="/"))

write( c("EPS", "user"”, "interface", "system"), file=paste(ldir, "c3", sep="/"))

write( c("system”, "human", "system", "EPS"), file=paste(ldir, "c4", sep="/"))

write( c("user", "response”, "time"), file=paste(ldir, "c5", sep="/"))

write( c("trees"), file=paste(ldir, "m1", sep="/"))

write( c("graph®, "trees"), file=paste(ldir, "m2", sep="/"))

write( c("graph”, "minors", "trees"), file=paste(ldir, "m3", sep="/"))
write( c("graph”, "minors", "survey"), file=paste(ldir, "'m4", sep="/"))
File Isa_plot trong thu myc demo bang Rstudio:
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5} Rtudio - cIEN
File Edit Code View Plots Session Build Debug Profile Tools Help

Q- - 52~ Addins ~ &) Project: (Mone) ~

37 Isa_plot.R Environment  History
& [JsourceonSave = @ A - ] ~#Run | 2% | [ Source - % [ [ #Import Dataset ~ | 3 List - (&
10 %) Global Enviranment -
2 library(lsa)
3 demo(1sa_landauer)
4
5 plot(landauerspaceddk[,1:2]"1andauerspaceisk[1:2], pch=17, col="darkgre¢
6 points(landauerspaceitk[,1:2]*Tandauerspacessk([1:2], pch=23, col="darkre
8 text(landauerspaceftk[,1:2]*landauerspaceisk[1:2],rownames(landauerspace
9 text(landauerspaceddk[,1:2]*landauerspaceisk[1:2],rownames(landauerspace
10
11
Files Plots Packages Help Viewer
=|Export -
< >
1:1 (Top Level) R Script
Console

R is a collaborative project with many contributors.
Type 'contributors()’ for more information and
"citation()’ on how to cite R or R packages in publications.

Type 'demo()’ for some demos, 'help()' for on-Tine help, or
"help.start()’ for an HTML browser interface to help.
Type 'q()’ to quit R.

>

Hinh 11: File Isa_plot.R

Ta thuc thi lan luot tirng dong lénh bang cach dé tré chudt tai dau dong, sau do

nhan biéu twong Run hoic té hop CTRL+Enter.

Tai day, ta go 1énh “return” dé bat dau:

Console

R version 3.3.2 (2016-10-31) -- "sincere Pumpkin Patch”
Copyright (C) 2016 The R Foundation for Statistical Computing
Platform: i386-wb64-mingw32/9386 (32-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()" or "Ticence()' for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
"citation() " on how to cite R or R packages in publications.

Type ‘demo()" for some demos, "help()' for on-1ine help, or
"help.start()’ for an HTML browser interface to help.
Type 'g()’ to quit R.

>
>
> library(1sa)

Loading required package: SnowballC
> demo(1sa_landauer)

demo(1sa_landauer)

return|
Type <Return= to start :
& return

& returnvalue

Hinh 12: Lénh return

Sau khi thyc thi, file Isa_landauer.R trong thu muc demo sé dugc chay, thuc hién

cac budc phan tich ngir nghia tiém an.
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Console -/ —] D

> 1dir = tempfile() ~
= dir.create(1dir)
> write( c("human", "interface", "computer™), file=spaste(ldir, "cl1", sep="/"))
> write( c("survey”, "user", "computer”, "system", "response”, "time"), file=paste(ldir, "c2",
sep="/"))
> write( c("EPS", "user", "interface", "system"), filespaste(ldir, "c3", sep="/"))
> write( c("system”, "human", "system”, "EP5"), file=paste(ldir, "c4”, sep="/"))
> write( c("user”, "response”, "time"), file=paste(ldir, "c5", sep="/"))
> write( c("trees"), filespaste(ldir, "mL", sep="/"))
> write( c("graph”, "trees"), file=paste(ldir, "m2", sep="/"))
> write( c("graph”, "minors", "trees™), filespaste(ldir, "m3", sep="/"))
> write( c("graph”, "minors", "survey"), file=paste(ldir, "md", sep="/"))
=# - - - - - - - - - - - - - - -
> # generate doc term matrix from landauer files
>
> dtm = textmatrix(1dir, minwordLength=1)
= dtm
docs
terms €l c2 c3 c4 c5 ml m2 m3 md v
Hinh 13: Céc thuat nga-tai liéu
Console -/ =0
> # generate doc term matrix from landauver files "
>
> dtm = textmatrix(1dir, minwordLength=1)
= dtm
docs
terms cl €2 ¢3 ¢4 5 ml m2 m3 md
computer 11 0 0 0 0 0 0 O
human 1 001 0 0 0 0 O
interface 1. 0 1 0 0 0 O 0 O
response o1 0 01 0 0 0 0
survey 01 0 0 00 001
system o1 1 2 0 0 0 0 0
Time o1 0 0o 1 0o 0 0 O
user 01 1 0 1 0 0 0 0
eps o o 1 1 0 0 0 0 0
trees o o0 0 0 01 1 1 0
graph 000 O0O0OCO0OCT1 1 1
minors 0000 O0O0 D011
># - - - - - - - - - - - - - - -
> # make a space, reconstruct original
>
> landaueroriginalspace = 1sa(dtm, dims=dimcalc_raw(})
> ¥ = as.textmatrix({landaueroriginalspace)
> # X should be equal to dtm (beside rounding errors)
> all{ (round(x,2) == dtm) == TRUE)
[1] TRUE
v

Hinh 14: Ma tran thuat ngtr tai liéu
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Console

> round(y,2)
cl c2 c3 cd c5 ml m2 m3 m4d

computer 0.15 0.51 0.36 0.41 0.24 0.02 0.06 0.09 0.12
human 0.16 0.40 0.38 0.47 0.18 -0.05 -0.12 -0.16 -0.09
interface 0.14 0.37 0.33 0.40 0.16 -0.03 -0.07 -0.10 -0.04
response 0.16 0.58 0.38 0.42 0.28 0.06 0.13 0.19 0.22
survey 0.10 0.53 0.23 0.21 0.27 0.14 0.31 0.44 0.42
system 0.45 1.23 1.05 1.27 0.56 -0.07 -0.15 -0.21 -0.05
time 0.16 0.58 0.38 0.42 0.28 0.06 0.13 0.19 0.22
user 0.26 0.84 0.61 0.700.39 0.03 0.08 0.12 0.19
eps 0.22 0.55% 0.51 0.63 0.24 -0.07 -0.14 -0.20 -0.11
trees -0.06 0.23 -0.14 -0.27 0.14 0.24 0.55 0.77 0.66
graph -0.06 0.34 -0,15 -0.20 0,20 0.31 0.69 0.98 0.85
minors -0.04 0,25 -0,10 -0.21 0.15 0.22 0.530 0.7 0.862
=# - - - - - - - - - - - - - - -

> # now read in again the landauer sample (but

> # with the vocabulary of the existing matrix)

>

> pdocs = textmatrix({ldir, vocabulary=rownames (dtm))

# - - - - - - - - - 4 - 4 -4 - -

# now calc a pseudo svD on the basis of dtm's svD

YV Y Y

¥2 = fold_in(pdocs, Tandauerspace)

> round(¥2,2)

computer 0.15 0.51 0.36 0.41 0.24 0.02 0.06 0.09 0.12
human 0.16 0.40 0.38 0.47 0.18 -0.05 -0.12 -0.16 -0.09
interface 0.14 0.37 0.33 0.40 0.16 -0.03 -0.07 -0.10 -0.04
response 0.16 0.58 0.38 0.42 0.28 0.06 0.13 0.19 0.22
survey 0.10 0.53 0.23 0.21 0.27 0.14 0.31 0.44 0.42
system 0.4% 1.23 1.05 1.27 0.56 -0.07 -0.15 -0.21 -0.05
Time 0.16 0.58 0.38 0.42 0.28 0.06 0.13 0.19 0.22
user 0.26 0.84 0.61 0.700.39 0.03 0.08 0.12 0.19
eps 0.22 0.5% 0.531 0.63 0.24 -0.07 -0.14 -0.20 -0.11
trees -0.06 0.23 -0.14 -0.27 0.14 0.24 0.55 0.77 0.866
graph -0.06 0.34 -0.15 -0.30 0.20 0.231 0.69 O0.98 O0.85
minors -0.04 0.25 -0.10 -0.21 0.15 0.22 0.50 0.7 0.62
Hinh 15: Ma tran giam chiéu
Console
[1] TRUE

> # calc pearson doc2doc correlation

¥ v

rawCor = cor{dtm)

= lsaCor = cor(Y)

= # you should clearly see, that the "computer” documents (starting with "c")

> # can in 1sacCor be much better be differentiated from the "math" documents

> # (starting with "m"). Moreover, the computer and math documents respectively
> # have become more similar within their group.
=
=

round{rawCor,2)

cl c2 c3 cd c5 ml m2 m3 md
cl 1.00 -0.19 0.00 0.00 -0.33 -0.17 -0.26 -0.33 -0.33
c2 -0.19 1.00 0.00 0.00 0.58 -0.30 -0.45 -0.58 -0.19
c3 0.00 0.00 1.00 0.47 0.00 -0.21 -0.32 -0.41 -0.41
c4 0.00 0.00 0.47 1.00 -0.31 -0.16 -0.24 -0.31 -0.31
c5 -0.33 0.58 0.00 -0.31 1.00 -0.17 -0.26 -0.33 -0.33
ml -0.17 -0.30 -0.21 -0.16 -0.17 1.00 0.67 0.52 -0.17
m2 -0.26 -0.45 -0.32 -0.24 -0.26 0.67 1.00 0.77 0.26
m3 -0.33 -0.58 -0.41 -0.31 -0.33 0.52 0.77 1.00 0.56
m4é -0.33 -0.19 -0.41 -0.31 -0.33 -0.17 0.26 0.56 1.00

> round(lsacor,2)
cl c2 c3 4 ch ml m2 m3 m4

¢l 1.00 0.91 1.00 1.00 O0.84 -0.86 -0.85 -0.85 -0.81
c2 0.91 1.00 0.91 0.88 0.99 -0.57 -0.56 -0.56 -0.50
c3 1.00 0.91 1.00 1.00 O0.84 -0.86 -0.85 -0.85 -0.81
c4 1.00 0.88 1.00 1.00 O0.81 -0.89 -0.88 -0.88 -0.84
c5 0.84 0.99 0.8 0.81 1.00 .44 -0.44 -0.43 -0.37

ml -0.86 -0.57 -0.86 -0.89 -0.44 .00 1.00 1.00 1.00

]
il =]

m2 -0.85 -0.56 -0.85 -0.88 -0.44 00 1.00 1.00 1.00
m3 -0.85 -0.56 -0.85 -0.88 -0.43 .00 1.00 1.00 1.00
mi -0.81 -0.50 -0.81 -0.84 -0.37 .00 1.00 1.00 1.00

> # clean up
> unlink(1dir, recursive=TRUE)
>

Hinh 16: Ma tran tai liéu-tai liéu



Files Plots Packages Help Viewer

& zoom | EHeport - @ <%, Publish

e ]

w o

[=] ens
= o
% inteffﬁacgml‘mn
— [}
5 < |
(ECJ} (=)
g user computer
03' o5 respgense
2 tirhe
(1) w
LRI .
&
g o SURFey
S 2|
2 '
g mirdrE
7] freles
) e
5w
C — 7
& v

[

I 4

' graph™d

T T T T
-1.5 -1.0 -0.5 0.0

landauerSpace$dk], 1:2] * landauerSpace$sk[1:2][,1]

Hinh 17: Biéu d6 tuong quan thuat ngi-tai li¢u

KET LUAN

Qua lan thuc hién d6 &n nay, tim hiéu vé linh vuc duoc rat dong cac cong dong
khoa hoc trong va ngoai nuéc tham gia nghién ciru va phat trién 1a phan tich ngir nghia

tiém an. Gilp em hoc hoi va hoan thién hon cac ky nang tir ly thuyét dén thuc hanh.

Tim hiéu vé phan tich ngir nghia tiém an trong d6i sanh van ban dem dén cho em
cac hiéu biét vé cac phuong phap phan tich, d6i sanh vin ban, cac phuong phap bién

d6i, xir ly ngén ngi tu nhién...
Db 4n di phan nao giai quyét duoc van dé sau:
- Nghién ctru so lugc cac phuong phap phan tich, xur ly ngdn ngir tu nhién

- Nghién citu vé phuong phap phén tich ngit nghia tiém an, do twong tu tha tu tir,

qua d6 ap dung vao viéc danh gia do twong tu van ban.
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Ung dung phan tich ngit nghia tiém an trong ddi sanh vin ban da va dang duoc ap
dung trén rat nhiéu noi, v6i nhiéu cac mirc d6 khac nhau, tir trich chon théng tin, dén
danh gia quan diém ngudi dung, qua d6 hudng ngudi dung dén céc van dé ma ho quan
tam, hay la van dé vé sao chép tai liéu, ngoai ra con tng dung trong cac van dé an ninh
qudc phong, kinh té chinh tri va rt nhiéu vin dé khac. Huéng phat trién cua dé tai s& 1a
nghién ctu chuyén sau va hoan thién hon cac cong doan xtr Iy tiéng Viét nhu cac tir
d6ng nghia, cac tir ghép, cum tir... dé 1am cho két qua cua hé théng so sanh dugc chinh

xac va hoan thién hon.
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