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LOI CAM DOAN

T6i xin cam doan day 1a cong trinh nghién ctu cua ban than. Cac sb
licu, két qua trinh bay trong luan van nay la trung thuc. Nhitng tu liéu duoc sir

dung trong luan van c¢6 ngudn gdc va trich dan rd rang, day du.

Hoc Vién

Nguyén Vii Chi Loan



LOI CAM ON

Trude tién, toi xin gui 161 cam on va 10ng biét on sau sic dén T.S. Nguyén
Vin Vinh, nguoi di tan tinh chi bao hudéng din t6i trong sudt qua trinh thuc
hién luan van nay.

T6i xin bay to 1oi cam on sau sic dén cac thiy cd gido di giang day toi
trong suét hai nim hoc qua, di cho t6i nhiéu kién thirc quy bau dé tdi viing

budc trén con duong hoc tap ctia minh,

TOi xin g 161 cam on tdi CAC ban trong khoa K21- nganh Cong nghé
thong tin da tng ho khuyén khich tdi trong sudt qua trinh hoc tap tai truong.

Va cubi cing, t6i xin bay té6 niém biét on vO han t&i gia dinh va nhiing
ngudi ban than ludn bén canh, dong vién tdi trong sudt qua trinh thuc hién

luan vin tot nghiép.

Ha Noi, ngay 12 thang 04 nam 2017
Hoc Vién

Nguyén Vii Chi Loan



TOM TAT NOI DUNG

Trich rat tir khod tir trang web 14 mot bai toan hay cua hé thdng
bai toan trich rat tir khoa cho mét vian ban. O mirc cao hon, nd 1a mot bai toan
con trong hé théng trich xuit théng tin (Information Retrieval). Trong nhiéu
nam qua, bai todn nay di dugc dé cip, quan tdm nhiéu & c4c hoi nghi qubc té
va cac cong ty 16n. Bai toan trich rut tir khod tur trang web la viéc trich rat tir
khoa trong vin ban ndéi dung trang web. Day ciing 1 vin dé kha méi mé va
dugc 4p dung trong rat nhiéu linh vuc khac nhau nhu: HJ tro tim kiém, hd tro

go1 Yy nguoi dung....

Trong ludn van nay, tc gid da nghién ctru cac phuong phap trich rut tur
khoa tir trang web va tap trung chi yéu vao phuong phap TextRank. Ngoai ra,
cling tim hiéu vé cac phuong phap trich rat tir khoa khac nham nang cao chat
lugng tir khoa. Luan van da 4p dung trén mdt s6 mién dit liéu cu thé cua céc

trang web tiéng Anh va cho két qua kha quan.



BANG CAC Ki HIEU VA CHU VIET TAT

Ki hiéu [Dién giai
IR Information Retrieval
SE Search Engine
SEM Search Engine Marketing
SEO Search Engine Optimization
TF Term Frequency
IDF Inverse Document Frequency
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MO DAU

Hién nay viéc trich rat tir khoa tir trang web 12 mot viéc hét suc quan trong
véi mot luong thong tin khong 16 ngay cang bing nd va ting theo cap s6 nhan
trén Internet. Bai toan trich rdt tir khod tir trang web da gitip giai quyét rat nhiéu
bai toan thyc té nhu: Tim kiém thdng tin, tom tit vin ban...Rat nhiéu nguoi c6
nhu cau tong hop va tom tat lai cac thong tin dé thuan lgi cho viéc tong hop cac
thong tin do.

Vay tir khoda la gi? Tur khoa la tir trong mot cau, mot doan, mot van ban,
mang mot y nghia quan trong hoic ¢ muc dich nhin manh theo ¥ caa nguoi
viét. Tir khoa (Keyword) duoc st dung rong rai nhu 1a mot thuat ngir Internet
chi viéc xac dinh nhitng tir ngir chinh thé hién san pham, dich vy, théng tin ma
chu website hudng dén ciing nhu nguoi ding Internet hay dung dé tim kiém
thong tin lién quan.

Viéc doc va tom tat ndi dung cua cac van ban trén Internet rat kho khan va
tén nhiéu thoi gian cho con nguoi, dén mic gan nhu khong thé dat duoc Voi
ngudn nhan lyc han ché khi kich thuéc caa thong tin tang 1én. Két qua 1a cac hé
théng tu dong thuong duoc sir dung dé thuc hién nhiém vu nay. Su ra doi cua
cac may tim kiém da phan nao giai quyét duoc van dé tran ngap théng tin caa
cac trang web. Cac may tim kiém chu yéu van st dung nhiing tir khod va tim
nhitng trang c6 chia tir khoa va cho ra két qua phi hop.

Viéc trich chon tir khoa 1a tng dung quan trong nhat trong cac engine tim
kiém. Vi hién nay cac engine nay chu yéu van tim kiém dua vao tir khoa. Do
chinh 1a mot trong nhimg dong luc dé phat trién bai toan trich rat tir khoa tir
trang web. Nhiém vu bai todn dat ra la can tim duoc mot tap cac tur khoa sao
cho céac tor khoa nay phai sat voi ndi dung cua tai li€u van ban.Vi thé cac
phuong phap tom tat tu dong duoc nghién ciru va phat trién.

Bai toan trich rat tir khoa khong chi dimg lai ¢ trich rat tir khoa ma né con
mé rong ra trich rut cau hoac cac loai dir liéu da phuong tién nhu hinh anh, am

thanh va video. Mot irng dung dién hinh cho viéc ung dung cua tom tat dit lieu



tu dong la cac may tim kiém, trong do noi bat nhat 1a bo may tim kiém Google.
Trich rdt tr khoa ty dong tr trang web 1a mot trong nhitng bai toan kho
thudc hé bai toan tom tit vin ban. Hién nay trén thé gioi, co rat nhiéu nha khoa
hoc va cac cong ty to ra rit quan tam dén bai toan trich rut tir khoa tu dong. Tai
cac hoi nghi noi tiéng nhu DUC 2001 — 2007, TAC 2008 — 2011, ACL 2001 —
2015, trich rat tir khoa tu dong da dugc dé cip dén nhiéu trong cic bai bao.
Ngoai ra, c6 nhiéu hé thong tom tit vin ban doc 1ap hodc tich hop duoc phat

trién nhu: MEAD, LexRank, chirc nang tu dong tom tat ciia Microsoft Word.[6]

Véi thuc té néu trén, luan vin di dé xudt mot phuong phap giai quyét bai
toan trich rat tir khoa tir trang web tiéng Anh qua dé tai “Nghién citu cdc
phuong phdp trich rit tiv khod tiv trang web va iing dung”. Muc tiéu cua dé
tai 12 nghién ctru giai quyét bai toan sinh tir khoa theo phuong phép chinh
la: do thi web. Qua thuc nghiém cho thiy cic huéng tiép can nay la kha quan
va c0 trién vong véi do chinh xéac kha tbt, néu két hop véi cac tir khoa cua

chinh céc chuyén gia thi tap tir khoa sinh ra 1a kha day du va chinh xac.

Ngoai phan MO PAU va KET LUAN, két ciu cta luan vin bao
gém C4c chuong sau:
- Chwong 1: Giéi thiéu vé bai toan. Néu cac khai niém co ban vé bai
toan. Cac tng dung cua bai toan. Nhiing thach thirc dat ra cho bai toan.

- Chwong 2: Cac phuong phap trich rut tir khoa tir trang web. Gidi
thiéu phuong phap TextRank ap dung dé trich rut tir kho4 tir trang web.

- Chuwong 3: “Két qua thyc nghiém va danh gia”. Pua ra nhiing két qua

da lam, va danh gia két qua.



CHUONG 1. GIOI THIEU BAI TOAN TRiCH RUT TU KHOA
TU NOI DUNG VAN BAN TREN TRANG WEB

1.1. it van dé

Theo dinh nghia, tir khoa mo ta cac chu dé chinh duoc thé hién trong 1 tai
liéu. Vi vay, trich rat tir khoa 1a mot trong nhiing nhi€ém vu quan trong nhét khi
lam viéc voi van ban. Nguoi doc dugce hudong loi tir cac tir khoa bdi vi ho ¢o thé
danh gid nhanh hon li¢u van ban c6 dang doc hay khong? Nguoi sang lap trang
web duoc 1oi tir cac tir khod béi vi ho ¢6 thé nhom céc nodi dung tuong tu theo
cac cha dé cua no.

Su phéat trién nhanh chdng cua Internet va dic biét 12 sy bung nd théng
tin 1am cho théng tin ngay cang kho kiém soat, va trung 1ip nhiéu. Tim kiém
thong tin hién nay cang la nhu cau thiét yéu cta nhiéu nguoi trén nhiéu
linh vuc khac nhau. Su dot pha vé cdng nghé da cho ra nhimg may tim kiém
phan ndo di giai quyét duoc sy ngap lut thdng tin nay. Vi nhu ciu st dung
may tim kiém hién nay 12 rat 16n.Tim kiém va tong hop thong tin khong thuan
loi gy ra khé khan dé c6 duoc 1 két qua tim kiém dung muc dich va it tén kém
thot gian.

Hién nay cac may tim kiém (Google, Bing, Coccoc, ...) van chu yéu dua
vao tir khoa dé tim kiém trang web. Vi vay khi mot trang web ma ta biét trudc
tap tir khoa s& giup tim kiém chinh xac hon .Trich rat tir khoa ty dong trong noi
dung van ban trén web 1a mot bai toan dugc dit ra trudc nhu cau thuc té. Ung
dung quan trong nhét ciia trich chon tir khoa sir dung phuong phap TextRank
chinh 1a tim kiém.

Viéc sinh tir khda cho trang web khéng nhitng chi ¢0 y nghia trong cac
may tim kiém, ma hién nay n6 con c6 nhiéu tng dung hon trong cac trang
web tong hop thong tin khac nhu cac blog, béo dién tir, tim anh, tim phim,
thu vién sach.... Vi mdi trang web, cic tir khda cua trang d6 s& la nhiing su

goi Y rat tot cho nguoi ding dé tim thay nhiing thong tin khéc lién quan ma ho



c6 thé dang quan tam.

Céac tir khoa 1 céc tr, cum tr nhdm miéu ta ndi dung cua trang web,
van ban mot cach ngin gon nhat, chinh x&c nhat. Céc tir khoa phai khong qué
chung chung hay khong qua xa la ddi véi nguoi st dung. Bai toan trich xuét
tir khda cho trang web la viéc ap dung cac phuong phap khac nhau xir ly noi
tai trang web, hay cac théng tin lién quan dén trang web dé tim ra duoc tap tir
khoa dai dién cho chdng [27][28].

Nhén thdy day 1a 1 dé tai méi, co tinh khoa hoc 1a nén tang ctia nhiéu Gng dung
thue té, nén tac gia dd quyét dinh chon dé tai “ Nghién ctru cac phuong phap
trich rat tor khoa tir trang web va ing dung”. Dé tai nay nghién ctru cac phuong
phap trich rat tir khoa va tap trung chu yéu vao phuong phap TextRank dé trich
rut to khod tu dong tir ndi dung van ban trén web.

Chinh nhitng su 4p dung rong rai va nhu cau thyuc tién cua bai toan da
la dong luc dé luan van tap trung nghién ctu vé bai toan sinh tir khoéa cho
trang web. Luan van ciing dé xuat md hinh bai toan sinh tir khoa dua trén
phuong phap chinh 1a: do th; web. Két qua cua qua trinh trich rat tir khod tu
dong thuong khdng cho két qua chat luong nhu trich rat tir khod thuc hién boi
con ngudi do bi gigi han boi nhiéu yéu td. Ching ta rat kho khan dé nang cao
chat lwong trich xuat tir khoa ty dong ma khong bi giéi han bai mién tng dung.
Vi vay, trong tom tat van ban ty dong, cac huéng giai quyét thuong hudng dén

c4c bai toan cu thé véi mot phuong phép cu thé.

1.2 Khai niém va cac dic trung cia tir khoa

Tir khoa 1a mét tir hay mot cum tir ding dé md ta mot cach chinh xac,
ngan gon nhat ndi dung chinh cua mot tai liéu (vdn ban, hay cac trang
web). Trong tiéng Anh, tir khda duoc thé hién dudi nhiéu thuat ngir khac nhau
nhu: keywords, term, query term, hay tags; nhung y nghia cua ching la
giong nhau . Céc tir khoa cua céc trang web da s6 duoc sinh tha céng bai
ngudi quan tri web. Bai toan trich rat tir khoa cua tai liéu tiéng Anh 1a mot

trong nhitng bai toan cip thiét trong nghién ctru xur Iy ngdn ngit tu nhién ciing

4



nhu trong cudc séng hang ngay. Tap cac tir khda cé thé coi nhu 14 mot ban
tom tit dom gian nhat cua vin ban. Tap cc tir khda s& noi Ién rd hon y nghia
cta van ban hay trang web do.

Bai toan trich xudt tir khéa cho trang web 1a mot qua trinh tim kiém,
nhan dang, tip c&c tir, hay cum tir ¢ y nghia va cac tir nady cO thé dai
dién cho trang web d6. Giai quyét bai toan ndy la dua ra cic phuong phap
dé ap dung trén cac trang web hay cac thong tin lién quan dén trang web dé
tim ra céc tir khoa dai dién cho trang web nay méot cach tu dong.

Mot s6 dic diém, tiéu chi anh huong dén qué trinh rdt trich tir khoa:

» Tir dirng: Cac tir ding(stopword) khong nam trong danh sach cac
tur khda duoc sinh ra. Cac tr dung la cac tir khong bao ham y nghia nhu la cac
tir: a , an , the, about, with, on ... trong tiéng Anh va céc tir: 13, s& cung,
t6i... trong tiéng Viét.

» Loai tir: Ca&c tu trong danh sach tir khoa thuong la cac dong tur,
hodc danh tir. Tuy nhién, c6 thé cac tir cO thé duoc viét tit cling can xem
xét. Cac danh tur riéng duogc coi trong hon cac danh tir thuong.

= Lién quan dén tiéu dé :Nhiing tir khoa trong van ban phai lién
quan dén dau dé van ban.

86 lwong: Tap tir khoa cia mot trang web, van ban 1 mot danh sach
cac tir khda khac nhau, n6 phu hop vai ting loai van ban, trang web khac nhau.
Thong thuong 1a 5-10 tir khoa cho trang web, va 15-20 cho céc bai béo...

Vay lam thé nao dé trich rat dugc tir khoa? La cau hoi luén 1am tac gia quan tim.
Hién nay bai toan trich rat tir khod hodc van ban tir ndéi dung trang web c6 2 hudng
tiép can.

Tiép can tri thirc

- Dua trén lut, miu dugc xay dyng thi cong
- Pugc phat trién boi nhitng chuyén gia ngdén ngit, chuyén gia linh vuc co
kinh nghiém.

- Dua vao truc gidc, quan sat. Hi¢u qua dat dugc tdt hon. Viéc phat trién c6



thé s& ton nhiéu thoi gian
- Kho diéu chinh khi c6 sy thay d6i
Tiép can hoc may tw dong
- Dua trén hoc may thong ké
- Nguoi phat trién khong can thanh thao ngén ngit, linh vurc.
- Céan mot lugng 16n dir li¢u hoc dugc gan nhan tbt.

- Khi c6 su thay ddi > c6 thé can phai gan nhan lai cho ca tap dir liéu hoc.

1.3 Danh gia cac tir khoa

Thuong thi ta dua vao cac tiéu chi nhu tinh phd bién, tinh dic trung, hay
huéng nguoi st dung dé danh gia tir khoa

Khi da c6 dugc mdt danh sach tir khéa hoan hao, IGc nay la lic danh
gid timg cum tir dé chon ra trong danh sach dén nhimg tir khod ma s& mang
lai cho trang web luong ngudi vao trang web cao.

a.Tinh pho bién

Cho dén nay cach dé nhat dé danh gia do la tinh pho bién. Cac phan

mém nhu WordTracker dua ra cac con sb phd bién cta cum tir dugc tim kiém
dira vao hoat dong thuc té cua SE [10]. R rang 1a con sé ndo cao hon thi du
kién s& ¢4 nguoi vao cao hon.

b.Tinh dac trung

Khéi niém nay triru tuong hon la con sé thé hién tinh phd bién nhung lai
quan trong khdng kém. Vi du, gia du rang c6 thé dat duoc tht hang cao trén
SE nho cum tir khod “insurance companies”. Nhung néu doanh nghiép chi
kinh doanh trong linh vuc bao hiém 0 td (auto insurance). Mic du tir khoa
“insurance companies” ¢ tinh phd bién cao hon tir khod “auto insurance”,
nhung cum tir kKhod “insurance companies” s€ danh cho nhiing nguoi tim
kiém dich vu bdo hiém nhan tho, bdo hiém strc khoé va bao hiém nha ctra chir
két qua cho tim kiém bao hiém 6 t6 thi lai khdng xuét hién.

C. Hwong nguwoi sir dung

Nhan t6 ndy dua vao cach nghi cua s6 dong nguoi ding. Vi du, gia
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du mot dai Iy bat dong san & Atlanta dang can nhac hai tir khoa do la "Atlanta
real estate listings" va “Atlanta real estate agents”. Hai tir kho nay c6 tinh pho
bién twong tu nhau. Chlng ciing c6 tinh dic trung riéng, vi nd lién hé mat thiét
dén cbng ty. Vay thi tir ndo thi tét hon. Néu nhin vao dong co ciia ngudi su
dung trong log thi s& thiy tir thir hai s& t6i wu hon. Tur khod thtr hai cho ring

nguoi sir dung muodn tim kiém mot dai ly nhiéu hon.

1.4. Thach thire cta bai toan sinh tir khéa cho trang web
Cac nghién ctu trude day chi yéu tap trung trén mién trich rit tr khoa
cho cac vin ban hay cac bai toan kiéu tom tit vin ban. Mot loi diém trong cac
van ban 1a do vin ban chi thuan n6i vé mot dé tai hay mot cha dé xac dinh, it
nhidu. Trong khi d6 dbi voi céc trang web né 1a tong hop cta nhiéu thdng tin
trén mot trang web, c6 nhiéu thong tin khéng lién quan nhu: quang c&o,
thuc don, thong tin lién quan. Vi vay, nhiing thach thirc cua bai toan trich
xuat tir khoa cho trang web d6 1a nhidu trén céc trang l1a 16n, ndi dung cua
nhiéu trang 1a khdng tap trung.
1.4.1. Péi véi c&c trang c6 ngi dung tdp trung
Céc trang ¢ noi dung tap trung la cac trang ma trong no chira nhitng
ndi dung cu thé vé mot van dé. NGi khac di, khi loai bo cac phan thong tin
ngoai thi phan con lai nhu mdt vin ban. VA cac ki thuat trich xuét tir khda dbi
v6i van ban s& duoc 4p dung nhu tan sb tir, vi tri tir trong cac doan vin, do
tuong dong tir....Cac trang c6 ndi dung tp trung nhu bai béo dién tir, bai viét
huéng dan, mot bai van...No6i chung, viéc loc nhiéu cho cac trang nay la mot
diéu quan trong gilp tang chat luong cta viéc trich xuét tir khoa. Vi nhiing
bai viét qua dai thi thoi gian chay ciing khé l4u.
1.4.2. Déi véi cac trang c6 ngi dung tong hop
Hién nay, théng tin ngay cang dugc cip nhat thuong xuyén trong mdi
trang web. Nhu cau tong hop tin tic 1a rit can thiét. Cac trang web luén mudn
nhimg théng tin cap nhat s& dugc hién thi trén trang dau khi ma nguoi ding toi

trang cua ho. Nhilng trang dau nay con goi 1a cac trang chu. Céc trang web



portal ciing twong tu [35]. Mot trang web portal 1a mét trang dua ra nhitng
thong tin & nhiéu ngudn khac nhau theo mot cach théng nhat. Ngoai thoa
man 1a mot cdng cu tim kiém, web portal cung cdp cac théng tin dich vu
khac nhu bao tin tic, chimg khoan, giai tri. Vi du vé cac web portal nhu:
AOL, MSN, yahoo, iGoogle. Néu ap dung viéc trich rit tir khéa ap dung déi
v6i ndi dung trong cac trang web nay s& dan dén két qua khdng chinh xéac. Can
c6 nhitng phuong phap khac dé cé thé sinh tir khda cho loai trang nay, va trong
luan van nay toi 4p dung phuong phap ding do thi Web.
1.4.3. CAc vin dé khac

Ngay nay, s6 lugng c&c trang web trén Internet 1a rat nhiéu. Vi vay
viéc kiém soat noi dung ciing da kho, chua ké dén nhiing 13i trong viéc mé hoa
HTML trén trang web. Ngdn ngit HTML [a mdt ngén ngit c6 cau tric chit ché
theo chuan ctia W3C, véi c4c luit nhu thé md, dong, hay thé don. Dé cd thé
phan tich, ldy duoc nhiing thong tin trong trang web thi ching ta can céc
trang ¢c6 md HTML theo chuan. Tuy cé4c trinh duyét c6 thé bo qua cac 16
HTML dé thé hién thi, nhung nhimng 16i nhu vay lam cho cac chuong trinh xtr
ly cta ching ta gip van dé vé viéc phan tich ci phap, xac dinh sai cic doan van
trong trang web. Do tiéng Viét va Tiéng Anh c6 nhitng cym tlr, Nén mot sb tir
khi xuat hién mot minh s& khong c6 y nghia. Vi vay, can phai c6 mot bo tach
tir tbt, nhat 1a d6i véi tiéng Viét.

Ngoai cac 16i vé cau tric cia HTML, ngay trong ndi dung van ban
ciia CAc trang web ciing cO nhimng 16i nhu: viét tiéng Viét khong dau, viét
sai.... Mot sb trang web c6 str dung c4c tén mién mién phi nhu : www.dot.tk |,
WWW.CO.CC ..., cho nén khi trd dén céc trang ctia ho thi md HTML hién thi lai
khong la md@ HTML cua trang web thuc ma lai 1a ma HTML cua céc trang

cung cép tén mién.

1.5. Ung dung cia tir khda trong cac linh vue
Cum tir khoa duoc xem 14 thanh phan chinh hay mét dang siéu dit liéu

(metadata) thé hién noi dung cua tai liéu van ban. Muc dich cta hau hét céc


http://www.dot.tk/
http://www.co.cc/

nghién cau rat trich cum tir khoa 1 nham tim kiém cac dic trung tot dé ma hoa
van ban @ng dung trong c4c hé théng phan loai, gom cum, tém tat va tim kiém
van ban.
Pham vi tng dung:
> Céc kho dit liéu van ban 16n nhu cac thu vién sb phat trién rat
nhanh dan dén gia ting gia trj thong tin tom tat.
> HO tro nguoi ding nhan biét vé noi dung cua tai liéu va kho tai
lidu.
> Ung dung trong truy van thong tin cho phép mé ta nhiing tai liéu
tra vé tir két qua truy van. Dinh hudng tim kiém cho ngudi ding.
> Nén tang cho chi muc tim kiém.

» La dac trung dung trong k¥ thuat phan loai, gom cum tai liéu.

1.6. Tong két chuwong

Chuong nay tbi da trinh bay nhitng khai niém cua tir khoa, va bai toan trich
rat tr khdéa cho trang web, thach thirc cua no trong céc tai liéu web. Va qua
day, ching ta cling thay duoc tim quan trong cta viéc sinh tir khoa trén cac
linh vyc khac nhau. Chuong II, luan vian xin trinh bay mot sé6 phuong phap

trich rat tir khoa tir trang web.



CHUONG 2. CAC PHUONG PHAP TRIiCH RUT TU KHOA
TU TRANG WEB

Vai Internet con nguoi da lam quen véi cac trang Web cung voi vo
van cac théng tin. Thong tin trén cac trang Web da dang vé mat noi dung ciing
nhu hinh thuec.

Su phét trién nhanh chong trén web da sinh ra mot khéi lwong khéng
16 c4c dir liéu dang siéu van ban dudi dang trang web. Cac dit liéu trong céc
co s dir lisu (CSDL) truyén théng thi thuong 1a loai dix liéu dong nhat (vé
ngdn ngit, dinh dang,...), con dir liéu Web thi thuong khong ddéng nhat. Vi
vay can c6 mot phuong phap dé chuyén doi noi dung phi cau trdc trén thanh
dang dir liéu tap trung, d& sir dung. Khai pha vin ban web ra doi dé dap tng
nhu cau do.

So dd ¢ hinh 1 dudi ddy mo ta vé qua trinh khai pha van ban Web.

it =

:\’gufm dir ﬂ lecu' Bicu dien
lieu Web xur ly dir licu
RPN T BB TR ) St dung cic k¥
Ddnh oid va bicu :524—————’ ['rich rat cic mau thuat Khai pha dr

=\¢ < ;; .. 2 A . -
% 3 : b 1 rly
dien tri thue i licu de xir I

Hinh 2.1 — Qua trinh khai phd vin bdan Web

V& co ban cac budc cia tién trinh trich rat thong tin nhu sau:
Theo tién si Diana Maynard, hau hét cac hé thong trich rt théng tin néi chung
thuong tién hanh cac bude sau:
* Tién xu ly

- Nhan biét dinh dang tai liéu( Format detection)

- Téch tur ( Tokenization)

- Phan doan tur( Word segmentation)

- Giai quyét nhap nhang ngit nghia( Sense disambiguation)
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- Tach cau( Sentence splitting)

- Gén nhan tur loai( POS tagging)
Sau khi d4 tién xir Iy van ban ching ta s& nghién ctru cic phuong phap, ki thuat
trich rat tir khoda tir trang web. O day tac gia d nghién ctru 2 phuwong phap phd
bién dé trich rat tir khoa tir ndi dung vin ban trén trang web 13: Tan sd tir va

phuong phap TextRank.

2.1 Tén sb tir
a.Phwong phap dwa trén tdn sé ti khoa (TF — Term Frequency)

Céc gid tri wij dugc tinh dya trén tan s6 (hay s6 1an) xuat hién cla tir
khoa trong van ban. Goi fij 1a s6 1an xuat hi¢n cta tir khda tj trong van ban dj,
khi d6 wij duogc tinh bai mot trong ba cong thirc:
wij = fij
wij = 1 + log(fij)
wij = |/

Trong phuong phap ndy, trong s6 wij ty 1¢ thuan véi sb 1an xuét hién cua tir
khoa t; trong van ban d;. Khi s6 1an xuat hién tir khoa t; trong van ban dj cang l6n
thi diéu d6 c6 nghia la van ban d; cang phu thudc vao tir khoa t;, hay néi cach
khac tir khoa t; mang nhiéu thong tin trong van ban d;.

Vi du, khi vin ban xuat hién nhiéu tir khoa may tinh, diéu d6 c6 nghia 1a
vian ban dang xét chu yéu lién quan dén linh vuc tin hoc

Nhung suy luan trén khong phai lic ndo ciing ding. Mot vi du dién hinh
1a tir “ va” xuat hién nhiéu 1an trong hau hét cac van ban. Nhung trén thyc té tir
nay lai khong mang nhiéu y nghia nhu tin xuét xuat hién cta nd. Hodc ¢ nhiing
tir khong xuét hién trong van ban nay nhung lai xuét hién trong van ban khéc, khi
do ta s€ khong tinh duoc gia tri cua log(fi;). Mot phuong phap khéac ra doi khic
phuc duoc nhuoc diém cta phuong phap TF, d6 1a phuong phap IDF.
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b. Phuwong phap dua trén nghich dio tin so6 vin ban(IDF — Inverse
Document Frequency)

Trong phuong phap nay, gia tri wjj duoc tinh theo cong thirc sau :

Ioghm = log(m) — log(h.) néu t; xuét hién trong d;
W;; = {) néu nguogc lai
Trong d6 m 1a s6 lugng vin ban va h; 1a s6 luong van ban ma tir khod t; xuat
hién. Trong s6 w;j trong cong thuc nay dugc tinh dya trén do quan trong cua tir
khoa t; trong van ban d;. Néu t; xuat hién trong cang it van ban, diéu d6 c6 nghia
la khi n6 xuat hién trong d; thi trong s6 cua né ddi véi vin ban d; cang Ién hay
n6 la diém quan trong dé phan biét van ban d; véi cac vin ban khac va ham
luong thdng tin trong nd cang lon.
c. Phuwong phap TF x IDF
. Cach tiép can cua TF x IDF s& udc luong duoc do quan trong caa 1 tir doi
véi 1 van ban trong danh sach tap tai liéu van ban cho trude. Nguyén 1y co ban
cua TF x IDF la: “ Do quan trong cua 1 tir sé ting 1én cung vai 6 lan xuat hién
Clia nd trong van ban va s& giam xudng néu tir d6 xuat hién trong nhiéu vin ban
khac
= Ly do don gian 1a vi néu 1 tir xuat hién trong nhiéu van ban khac nhau thi
c6 nghia 13 no 1a tir rat thdng dung , vi thé kha niang n6 1a tir khoa s& giam
xubng( Vi du nhu céc tir “ Vi thé”, “ Tuy nhién”, “ Nhung”, “ va”
. Do d6 @ do su quan trong cua 1 tur trong tai liéu f s€ duoc tinh = tf x idf
Véi tf: 6 pho bién cua tir t trong tai liéu f
idf : nghich dao do phd bién cua tir t trong céc tai liéu con lai
Cong thic tinh tong quét:
Weight,,; = tf * idf
Vi tf = Ns(t)/ Y w
Idf = log (>d /(d: t e d)
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Ns(t) : S6 1an xuat hién cua tir t trong tai liéu f

2. W : Téng sb cac tur trong tai licu f
2.d :Téng s6 van ban
d: t e d: sd tai liéu co chia t
Vi du: 1 vin ban c6 100 tir, trong d6 tir “ may tinh” xuét hién 10 lan thi d6 pho
bién: tf(* may tinh”) = 10/100 = 0.1
Gia str ¢0 1000 tai liéu, trong d6 c6 200 tai liéu chua tir “ may tinh”
-> Idf = log( 1000/200) = 0.699
Nhu vay ta tinh dugc d§ do tf x idf =0.1x 0.699 = 0.0699
> Néu tf x idf vuot mot ngudng xac dinh, cac cum tir khod dugc tim thay va
duoc géan trong sd. Nhiing tir ndo c6 trong sé cao thi dugc chon
Pay 1a phuong phéap két hop duoc wu diém cua ca hai phuong phap trén:
M@t s6 wu, nhwec diém cia phwong phap biéu dién nay
< Uu diém
- Céc tai lidu c6 thé dugc sap xép theo mirc do lién quan dén noi dung yéu cau.
- Tién hanh luu trir va tim kiém don gian hon phuong phap logic
 Nhugc diém
- Viéc xu ly s& cham khi hé thdng cac tir vung 1a 16n do phai tinh toan trén toan
bo cac vector cua tai liéu.
- Khi biéu dién cac vector véi cac hé s6 1a sé tu nhién s& lam ting mtrc do chinh
X4c cua viéc tim kiém nhung 1am tc do tinh toan giam di rat nhiéu do cac phép
nhan vector phai tién hanh trén cac s6 tu nhién hoic sé thuc, hon nita viée luu
trir cac vector s& ton kém va phuc tap.
- Heé théng khdng linh hoat khi Iuu trir c&c tir khod. Chi can mot thay doi rat nho
trong bang tir vung sé kéo theo hoac la vector hoa lai toan bo cac tai liéu luu trir,
hoac 1 s& bo qua cac tir c6 nghia bo sung trong céc tai liéu duoc ma hoa trudc
d6. Mot nhuoc diém nita, chiéu caa mdi vector theo cach biéu dién nay 1a rat
I6n, bai vi chiéu cua né duoc xac dinh bang sé lugng cac tir khac nhau trong tap
hop vin ban. Vi du sb lwong cac tir c6 thé tir 103 > 105 trong tap hop cac van
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ban nho, con trong tap hop cac van ban Ién thi sé lugng s& nhiéu hon, dic biét

trong moi truong web.

2.2. Phwong phap TextRank dé trich rut tir khoa cho trang web

Phuong phap TextRank dé xuat mot phuong phap xu 1y it nhat mot van ban
ngdn ngit ty nhién st dung mot do thi. Phuong phap bao gdm viée xac dinh mot
s6 don vi van ban dya trén vin ban ngon ngilt tu nhién, két hop nhiéu don vi van
ban véi nhidu nit biéu dd, va xac dinh it nhat mot moi quan hé két nbi giira it
nhat hai trong s6 nhiéu don vi vin ban. Phuong phap nay ciing bao gdm lién két
it nhat mot mdi quan hé két ndi voi it nhat mot canh biéu dd két ndi it nhat hai
trong sO nhiéu nit biéu do va xac dinh nhiéu tht hang lién quan dén nhiéu nut
biéu d6 dya trén it nhat mot canh biéu d6. Phuong phap nay ciing co thé bao
gém mot hinh anh dd hoa cta it nhdt mot don vi van ban quan trong trong mot
van ban ngdn nglr ty nhién hodc tap hop cac van ban.

Cac thuat toan xép hang dua trén dd thi da duoc dua ra va st dung rong rai
trong thé ky XX. Trong d6 phai ké dén thuat toan HITS cua Kleinberg va
Pagerank ctia Google do hai nha dong sang 1ap phat trién( Brin va Page). Chung
dugc su dung trong viéc phan tich mang xa hoi, cAu trac lién két cua cac trang
web, ... Thuc té thi thuat toan xép hang dua trén do thi xac dinh dinh nao 13 quan
trong trong dd thi bang cach tinh toan dé quy cac thong tin trén toan do thi thay
vi chi st dung thong tin trén tung dinh. Qua trinh nay lam cho viéc xac dinh
murc d§ quan trong chinh xac hon.

Tt cach tiép can trén, ta c6 thé ap dung sang cac dd thi tir vung va dd thi ngir
nghia trich xuat dugc tir cac tai liéu trong ngdn ngir tu nhién. Két qua cua viée
str dung md hinh xép hang duya trén do thi c6 thé tng dung trong nhiéu chuong
trinh xtr Iy ngdén ngit ty nhién. Vi du nhuw mé hinh xép hang huéng vian ban duoc
g dung trong cac van dé nhu ty dong trich xuét tir khoa dén tom tt vin ban va
xac dinh tir nhap nhang ¥ nghia(Mihalcea et al, 2004). Trong phan nay ta s& tim
hiéu mé hinh TextRank, thuat toan va tmg dung cta no trong viéc trich xuat tir

khod ty dong trén trang web.
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2.2.1 M0 hinh TextRank

Nhu trén ta théy thuat toan Xép hang dua trén dd thi 1a cach dua ra cach chon
dinh quan trong trong d thi dua trén cac thong tin toan cuc cta cac dinh trong
d6 thi. Y tudng cua thut toan nay dya trén hai yéu t6: bo phiéu va dé cu. . Khi
dinh dau tién lién két voi dinh tha hai, vi du nhu thong qua mdi quan hé két ndi
hodc canh biéu d6. Mdi mot lién két dén dinh dang xét thi n6 dugc 1 phiéu bau.
Nhu vy, cang nhiéu phiéu bau thi dinh d6 cang quan trong. Tir cach xac dinh
trén thi trong s6 ciia mot dinh chinh 14 s6 phiéu bau cho dinh d6.

Ta c6 d6 thi G = (V, E) 1a d6 thi c¢6 huéng. Trong do:

V: la tap cac dinh

E: 1a tap céac canh cua dd thi, E 1a tap concua Vx V(E < V xV). Véi moi
dinh V;thi ta co:

- In (V) 1a tap céc dinh tro dén V;

- Out(V;) 1a tap cac dinh ma V; tré dén.

Trong s cua dinh V; dugc xac dinh nhu sau:( Brin and Page, 1998):

S(V)=(1-d)+d*y ‘Outﬁswi)

1)

Trong d6 d 1a nhan té giam, c6 gia tri tir 0 d&én 1. N6 13 x4c suat ma mot dinh
c6 lién két dén mot dinh bat ky trong do thi. DP6i véi cac trang web thi d 1a xéac
suit ngudi dung nhan vao mot lién két bat ky va xac suat dé nguoi ding vao mot
trang web hoan toan méi 1a 1 — d. Theo PageRank thi d = 0.85. Pay cling 1a xac
suat s& duoc sir dung trong TextRank.

Ban dau gan cho tat ca cac dinh trong dd thi céc gia tri khéi tao va tinh toan
lap lai cho dén khi két qua hoi tu lai dat ngudng xac dinh. Sau qua trinh tinh
toan thi trong sd ctia mdi dinh chinh 1a mic d6 quan trong cua dinh d6 trong
toan do thi. C6 diéu can luu v, do 1a gia tri trong s6 ctiia mdi dinh s& khong phu

thudc vao gia tri khoi tao ban dau duoc gan cho mdi dinh. Ngoai ra thi s6 luong
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cac vong ldp tinh todn dé ra dugc trong so6 1a khac nhau.
D¢ hiéu rd thuat toan hon ta ¢c6 hinh vé sau:

Chuén hoa
VB

Do thi hoa VB

Tinh toan
trong so canh

Sép xép tir Ap dung

Trich rut tir khoa £
theo trong s6 TextRank

Hinh 2.1: H¢ théng dé thwc hi¢n 1 thugt todn xép hang duwa trén do thi

2.2.2. Do thi vé huwong

Viéc ap dung thuat todn TextRank vao d6 thi vo hudng ciing gidng nhu
v6i dd thi o hudng. C6 mot diém can luu ¥, d6 13 trong do thi vo hudng thi sd
dinh vao bang s6 dinh ra.
Ta c6 céc hinh v€ sau:

Convergence curves (250 vertices, 250 edges)

0.18 = i i . .
i undirected/unweighted ——
016} undirected/weighted ----w-- |
E directed/unweighted - .
014 | directed/weighted ~—a-- |
1
012 'i
a i
I 01} i
S ooslf i
w i
006 F
004 |
0.02 ¢
1] -
o 5 10 15 20 25 30

Number of iterations

Hinh 2.2: Puong cong hdi tu ciia phuwong phdp xép hang dwa trén do thi véi do thi
c6 huéng — vé huwong, c6 trong so - khong cé trong sé, 250 dinh va 250 canh

Trong hinh 10 thi duong cong hoi tu cho d6 thi duoc sinh ngau nhién véi

250 dinh va 250 canh, voi ngudng dimg 13 10°(ngudng nay dugc xac dinh du
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nho dé thuat toan dimg tinh toan) cho thay s 1an lip cua qua trinh tinh toan
khong cao mac du ) lugng dinh va canh 16n. Bén canh do6 thi duong cong d6 tu
ctia do thi ¢6 huéng va vo hudng gan nhu trung nhau. Piéu d6 cho thdy d6 thi
v6 hudng hay c6 hudng déu c6 két qua gidng nhau, chi khac nhau & s 1an tinh
toan lap lai.
2.2.3 Dé thi cé trong so

Vi thuat toan Pagerank ban dau chi sir dung d6 thi khong trong sé do gan
nhu khong c6 tinh huéng mot trang web c6 nhiéu lién két dén mot trang nao dé
trong mdi truong web. Tuy nhién ddi voi cac van ban trong ngdn ngit ty nhién
thi viéc mot van ban nao d6 co nhiéu thanh phﬁn tham chiéu dén mét van ban
khac 12 hoan toan xay ra. Do d6, dé cai tién Pagerank cho phu hop véi ngdn ngir
tu nhién, thuat toan Textrank su dung dd thi co trong $0. Trong s6 & day duoc
dinh nghia 14 d¢ dai két ndi gita hai dinh V; va V; ki hiéu wj;. Tir d6 suy ra cong
thie (1) phai duoc thay d6i dé phu hop voi d6 thi co trong sb trong thuit toan

Textrank. Ta dugc cong thirc mo1 nhu sau:

S(V)=(L-d)y+d* > 1 wsw,)

jen(v; kaeOUI(Vj)ij (2)

Nhu vay, theo hinh (1) 6 trén thi s6 1an 1p lai tinh toan dé c6 do tu dat ngudng

10" cia d6 thi ¢ trong sb va d thi khong c6 trong sb 14 tuong dwong nhau.

2.2.4 Dé thi hod vin bdn

Hién nay, trén thé gisi c6 mét s6 cong trinh xt 1y van ban st dung md
hinh d6 thi. Cac md hinh d6 thi twong d6i da dang va mdi mé hinh mang nét
dac trung riéng. M4i d6 thi 1a mét van ban hoac biéu dién cho tap van ban.
Dinh cua d6 thi c6 thé 1a cau, hoic tir, hoic két hop cau va tir. Canh nbi
gitra cac dinh 1a vo huéng hoidc c6 hudng, thé hien mébi quan hé trong db thi.
Nhan dinh thuong 1a tan sé xuat hién caa dinh. Con nhan canh 13 tén moi
lien két khai niém giira 2 dinh, hay tan sé xuat hién chung cua 2 dinh trong

mot pham vi nao d6, hay tén ving ma dinh xuét hién. Trong bai toan trich rat
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tir kho4, thi dinh 1a tir, canh thé hién su twong dong giita cac tir. Do tir luu giir
duoc nhiéu thong tin ciu trac nhat nén mé hinh db thi st dung dinh 13 tur
duoc nghién ctu sdu hon va c6 nhiéu bién thé nhat. Uu diém cua mé hinh d6
thi st dung dinh la tir trong van ban la mé hinh hoa van ban mot cach truc
quan, logic, thé hién duoc quan hé ngit nghia giita cac khai niém va cho két
qua truy van thdng tin chinh xac hon[5]. Vin ban trén web 13 mot chudi cac ky
tu / tir duoc sdp xép voi nhau. Vay nén dé ap dung dugc vao thuat toan dung dd
thi dé dai dién cho van ban, cac lién két gilra cac tu, cum tu, cau hodc cac quan
hé ngit nghia. Tuy thudc vao cac img dung ma kich thudc van ban, cac dac trung
duoc dua vao do thi 13 tr, cum tr, hay cd cau. Ciing giéng nhu viéc xac dinh cac
dinh trong d6 thi nhu trén thi viéc xac dinh cac canh trong d6 thi 1a gi ciing phu
thudc vao mién ung dung. Quan hé dugc xac dinh co thé 1a tir vung, ngir nghia
hodc ngir canh.

Tuy vao cac loai va dic trung dé dua vao do thi ma co cac cach thirc lam viéc.
nhung cach thirc hoat dong cua thuat toan xép hang dya trén dod thi ap dung cho
ngon ngit tu nhién co6 cac budc nhu sau:

e Xac dinh don vi vin ban dung tot nhat cho timg cong viéc, thém vao 13
dinh cua do thi.

e Xac dinh quan hé két ndi gifta cac don vi van ban da xac dinh & trén dé vé
cac canh gifta cac dinh trong do thi. Cac canh nay c6 thé 1a vo hudng hoic
c6 hudng, c6 trong s6 hodc khong c6 trong sd

e Lip lai thuat toan xép hang cho dén khi d6 tu thoa min ngudng.

e Sip xép cac dinh dua trén céc trong sé da dugc tinh toan trong budc trén.

Nhu vay, thuat todn nay giup cho chung ta lam dugc hai viéc: Trich rat tu

khod va trich rut cau trong van ban ngoén ngir ty nhién. Van dé duoc dé cap

ngay sau day.
2.2.5 Sir dung TextRank dé trich rit tir khod
Nam 2003, Hulth di dung hé thong hoc may giam sat dé trich xuat tir
khoa két hop ca cac dic trung vé tir vung va ct phéap. Trong nghién ctru cua
minh, Hulth chi sir dung ban tom tat dé trich rat tir khoa thay vi toan van ban vi

theo ba, van ban trén Internet ton tai chil yéu ¢ dang tom luoc. Doi voi thuat
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todn TextRank, viéc trich rat tir khod cling duoc thuc hién ddi véi van ban tom
lugc. Méac du vy thi viéc ap dung cho toan van ban 1a hoan toan kha thi.[6]

Muc dich cta viéc trich xuét tir khod tu dong 1a tim ra cdc cum tr mo ta
van ban tot nhat. Cac tir khod nay c6 thé dung cho nhiéu muyc dich khac nhau
nhu phan 16p van ban hay tom tit van ban tu dong.Trong cac cach dé trich xuét
tr khod thi cach trich xuit cac tir khoa c6 tAn sudt xuét hién nhiéu nhat 1a d&
nhat. Mic du vay thi két qua ctia phuong phap nay khong tot. Diéu nay da thic
day cac nha khoa hoc tim ra cac phuwong phap khac hiéu qua hon. Trong s d6
c6 phuong phép sir dung hoc may c6 giam sat dé trich xuat tir khod dya trén céc
dic trung vé tir vung va cl phap. Phuong phap nay 1an dau tién duoc biét dén vao
nam 1999, trong d6 viéc két hop tham sd hod cic nguyén tic phong doan va thuat
toan di truyén vao hé théng trich rat tr khoa s€ ty dong nhan dang cac tir khoa
trong tai li¢u. Mot thuat toan khac cling dugc dua ra trong ndm 1999 st dung
phuong phép hoc may Naive Bayes d4 nang cao chat luong tir khoa trich rat dugc.

Pon vi dé xép hang trong thuat toan TextRank ddi voi qua trinh trich rat
tir khod 13 chudi ciia mot hodc nhiéu tir vung dugc rat ra tir van ban va chung 13
cac dinh trong dd thi. Bat ky quan hé ndo nao gitra 2 don vi tir vung hiru ich cho
viéc danh gia thi déu dugc thém vao 1a canh cta db thi. O ddy ta st dung quan
hé déng xuét hién, n6 dugc xac dinh boi khoang cach gitta cac tir déng xuat hién
trong van ban; hai dinh dugc xac dinh la ndi v6i nhau khi khoang céach dé)ng
xuat hién cta hai don vi tir vung khong qua N tir voi 2 < N < 10. Cac lién két
d6ng xudt hién thé hién mbi quan hé gitta cac yéu té ch phap, nd ciing twong tr
nhu céc lién két ngir nghia dé tim ra tir c6 nghia nhap nhing, ching dai dién cho
cac chi sb ctia mot vin ban.

Cac dinh duoc thém vao do thi bi gid1 han boi cac bd loc ngilr nghia, no
chi chon céc don vi tir vung phu hop, vi du nhu chon danh ttr, dong tir va tao cac
canh ndi gitra cac danh tir va dong tir d6. Tir d6, ta tao ra nhiéu bd loc ngit nghia
dé cho két qua tét hon.

Thuat toan trich rat tir khod TextRank la thudt toan hoan toan khong gidm

sat. Cach thirc hoat dong nhu sau:
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Tach tir va gan nhén, c6 cac bd loc ngit nghia. Pé tranh gia ting kich thudc do
thi thi ap dung céc don vi tir vung phai c6 do dai nhét dinh( n- gram).

Pua tit ca cac don vi tir vung c6 & budce trén vao dd thi. Cac canh duoc
dua vao dé lién két cac don vi tir vung déng xuét hién vai khoang cach N
tir. Sau khi dyng xong dd thi( vo hudéng, khong trong sb) thi khoi tao
trong sb cho cac dinh gia tri 1a 1. Va theo hinh 10 thi s6 1an lap lai tur 20-
30 cua thuat toan sé& cho két qua dat ngudng 107,

Sau khi c6 két qua cho mdi dinh thi thyc hién qua trinh sép xép ngugc trong
sO. T dinh dau tién s& duoc dua vao qua trinh tiép theo, 5 < T < 20. O day
thi T duoc l1ay theo kich thudc van ban dau vao.

Sau budc trén ta dugc mot tap cac don vi tor vung. Cac don vi lién ké

nhau thi dugc ghép lai véi nhau dé tao thanh tir khod dai.

< Thuét toan TextRank gom 5 giai doan nhu sau:
Budc 1:
Phan xur 1y ngdén ngit tu nhién s dung thudt toan cua Stanford (open
source). Két qua tra vé 1a mot tip cac terms. Mot term c6 thé 13 mot danh
tr, hoac mot tinh tur
Vi du: trong céu: “the cars are loaded onto a train car with the help of
Wrench” thi céc term la: cars| train| car| help|Wrench.
Budc 2:

Tiép theo sir dung thuat toan TextRank dé danh trong s6 cho cac term
trong bude 1. Y tudng 1a nhu sau: ( Theo bai bao ciia Rada Mihalcea and
Paul Tarau, 2004)

a. Tat ca cac term s€ dugc bi€u dién nhu cac dinh cua graph, 2 term dugc
ndi voi nhau néu ching cung thugc mdt sentence va cach nhau tur 2

terms.- 10 terms

Vi du: TUr cc term & trén thi cars s& duoc lién két véi train, car. Term

train s& duoc lién két véi cac term cars, car, help.
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= Nhu vay mot graph da duoc xay dung. Dé dénh trong s cho cac dinh cua
graph, ching ta su dung thuat todn duoc phéat trién tir thuat toan

PageRank trong bai bio méi nhat

» b. Gia st d6i v6i mdi dinh v, , g0o1 S(v) la trong s6 cta no. Vay thi

phuong trinh quan hé giita dinh  va cac dinh ké ctia n6 sé& 1a:
attr{vh 'L“-'}-]
5 (T:":') = (1 — Li) +d X Z Eyk ofo) r.ltt“]"( o
i

vj EC(wy) '

J:N:ET('i',}-j

freq(v;)xfreq(v;)

5 d=0. \ 13 A ALt ttr(v.,v.) =
Trong d6 d = 0.85 1a hang so cua thudt toan,  attr(v;,v,) freq(v,) + freq(v,)

§do6  freq(v,) 1a tAn sd xuit hién cua tur vitrong van ban
frea(v;) 1a tdn sb xudt hién cia tir v, trong vin ban
> Giai hé théng phuong trinh ham nay bang cach dua vao cac gia tri
trong khoi tao bat ky va ) vong lap, chung ta dat dugc cac trong s6
cho méi dinh
> Sau budc b) chung ta ldy ra 5% céac dinh co gia tri trong s6 cao
nhat. Mot dinh c6 trong s6 cang cao néu nhu dinh d6 xuat hién
nhiéu lan trong van ban hodc c6 nhiéu lién két dén cac dinh khéc
hodc c6 lién két dén cac dinh c6 trong s6 cao khac.
» Chung ta coi cac dinh nay s€ la cac topic chinh ctua phim.
Budc 4:

Str dung thuét toan n-gram dé tim cac keword phrase tir cac term tim dugc
trong budc 1. Trong sb cua phrase s& bang tong cac trong sb cla cac term
ma né chura dugc tinh trong budce 3.

Vi du: trong cau: “the cars are loaded onto a train car with the help of

Wrench” thi cac term la: cars| train| car| help|Wrench. Céac term phrases
s€ la: cars| train car|help|Wrench.
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Ta co6 vi du doan text sau:

“Compatibility of systems of linear constraints over the set of natural
numbers. Criteria of compatibility of a system of linear Diophantine
equations, strict inequations, and nonstrict inequations are considered.
Upper bounds for components of a minimal set of solutions and
algorithms of construction of minimal generating sets of solutions for all
types of systems are given. These criteria and the corresponding
algorithms for constructing a minimal supporting set of solutions can be used
in solving all the considered types systems and systems of mixed types.
In one embodiment, the natural language text is tokenized and annotated
with part of speech taga preprocessing step that may be required to enable
the application of syntactic filters. Alternative embodiments may consider
alternative filters. In the illustrated embodiment, only single words are
considered as candidates for addition to the graph, at least in part to avoid
excessive growth of the graph size by adding all possible combinations of
sequences consisting of more than one lexical unit (ngrams). Multi-word

keywords may be reconstructed in the post-processing phase.”
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Do thi cua nod s€ co dang:

500\
/__‘___—_—_
SYSTEMS COMPATIBILITY ™
CRITERIA
TYPES
LINEAR™  ~SYSTEM NUMBERS
NATUU
DIOPHANTINE
CONSTRAINTS
UPPER \
EQUATIONS NONSTRICT
/ BOUNDS
STRICT_________ INEQUATIONS COMPONENTS -j
HMS T~
soLumigNs ~—_ AT CONSTRUGTION
SETS /
T MINIMAL
FIG. 6

Hinh 2.4 : Hinh minh hoa mét biéu do dwoc hinh thanh dwa
trén phwong phap textrank
Tw khoa dwa ra béi TextRank:

Linear constraint; linear diophantine equations; natural numbers; nonstrict

inequations; strict inequations; upper bounds

Tiwr khoa do con nguwoi dwa ra thia cong:

Linear constraint; linear diophantine equations; minimal generating sets;

nonstrict inequations; set of natural numbers; strict inequations; upper

bounds

Nhu vi du trén, v6i ban tom tit c6 do dai 120 tir thi s tir khod thuét toan dua ra

khong qué nhiéu. cac don vi tir vimg c6 diém sb cao khi ap dung TextRank 13

Bang 2.1: Cac don vi tir virng c6 diém so cao khi ap dung TextRank

Numbers(1.46) | Inequations(1.45) | Linear(1.29) diophantine(1.28)

Upper(0.99) Bounds(0.99) Strict(0.77)

O day can chu y 1a, diém so cua TextRank khac vai tan suat xuat hién ctia don

vi tr vung trong van ban. Cac tir xuit hién nhiéu la: systems(4), types(3),

solutions(3), minimal(3), linear(2), inequations(2), algorithms(2)
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2.3 Tong két chuong

Chuong ndy di giéi thiéu nhitng phuong phép co ban dé giai quyét
bai toan trich rat tir khoa trong n6i dung van ban trén céc trang Web. Céc
phuong phap nay hiéu qua dbi véi mot séb mién, va cd thé ap dung trong
nhidu bai todn khéc nita. Trong chuong tiép, t6i xin trinh bay vé thuc

nghiém va danh gia.
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CHUONG 3: THU'C NGHIEM VA DANH GIA

Trong chuwong nay toi chi tap trung vao thuc nghiém va danh gia cho phuong
phap TextRank, If do vi tac gia nhan thiy day la mot phuong phap méi, hon nita
né cé tinh ng dung cao trong thuc té. Tai sao ndi phwong phap nay c6 tinh phd
bién cao vi trong luan vin nay huéng nghién ciru cua tac gia dua vao bai bao
cua tdc gia Rada Mihalcea and Paul Tarau nam 2004 co dén 1640 lugt duoc
trich dan va dugc céc chuyén gia xdy dung riéng mot Package thuc nghiém bang
cac ngon ngir khac nhau trong d6 c¢6 Java va python .Cac phuong phéap con lai
d3 c6 cac ca nhan, to chac hay cdng ty nghién cau va &p dung.

Bai toan trich rat tir khoa tir ngi dung van ban trén cac trang web hién nay
dang duoc sy quan tdm caa nhiéu ngudi, nhiéu trang web va cac may tim kiém.
Viéc lya chon ra dugc céc tir khoa tot nhat khong phai 1 viéc dé dang. C6 nhiéu
cach sinh tir kho tir noi dung van ban trén cac trang web khac nhau. Trong luan
vin nay, t6i mudn dua ra thyc nghiém trich rut tir khoa ty dong trén mot tap cac
file dugc suu tam trén cac trang web, cac trang web ap dung s& duoc dung trén
cac mién Tiéng Anh.

Phuong phap trich rat ma t6i dé xuat trong nghién cau nay la rdt trich cac tur
khod, cum tir khod quan trong nhat trong van ban. Khi da xac dinh duoc danh
sach cac tir khod, cum tir khod quan trong nhét trong vin ban, tdi s& thuc hién
sap xép céc tir khoa, cum tir khod theo thir ti xuat hién trong vin ban dé c6 duoc
danh séch tir khod tot nhat.

Pé danh gia do tot ciia giai phap dé xuat, toi da thuc hién danh gia theo 2 céch:

> Thu thap dir liéu 13 cac vin ban thd thudc nhiéu cha dé khac nhau
da dugc cac chuyén gia danh gia va trich rat tir khoa, so sanh két qua trich rat tir
khod caa cac chuyén gia vai caa hé thong trich rat bai TextRank.

> Thu thap dir liéu 13 cac van ban thé thudc chu dé vé phim anh va
c6 tir khod da duoc trich rat san trén trang web cho timg vin ban. So sanh két
qua trich rat tir khoa trén web do cac chuyén gia danh gia véi hé thdng trich rat
tir khod thuc hién bai Textrank.
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3.1 Yéu cau thir nghiém va tap dir liéu thir nghiém
Tap dir liéu thuc nghiém
1. Dit liéu thyc nghiém tac gia sir dung trong luan van duoc lay tir tap di
lisu tai vé trén trang web: https://github.com/zelandiya/keyword-extraction-

datasets do c&c chuyén gia tong hop va danh gia thudc cac cha dé khéac nhau va
c6 d6 dai khac nhau. Chi tiét nhu sau:

Bang 3.1 : Danh sach chi dé va sé lwgng vin ban twong ing

STT Chu d¢ Dung luong
1 | Hé théng phan tan 300KB
2 Khoa hoc 300KB

2. Cung Vi tap dir liéu dugce tac gia suu tam vé cha dé phim anh va dién
vién. Chi tiét nhu sau:

Bang 3.2: Danh sach chii dé va s6 lwgng vin ban twong ng

STT Chu dé S6 vin ban
1 Phim 50
2 Phim hoat hinh 50

3.2. Cai dat thir nghiém &ng dung
3.2.1. Yéu cau phdn cirng va phin mém
Cau hinh phan ciing may tinh sir dung dé cai dat chuong trinh:

Bing 3.3: Cau hinh phan cirng may tinh sir dung dé cai @it chwong trinh

Thanh phan Chi s6

CPU Intel® Core™ 15 CPU
RAM 2.00 GB

OS Windows 7 Ultimate
B6 nhd ngoai 300GB

Danh muyc phan mém st dung trong thuc nghiém:
Chuong trinh thyc nghiém dugc viét bang ngon ngix python phién ban 2.7

va cac thu vién Numpy va Scipy. Trong luan vin c6 sir dung cong cu phan
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https://github.com/zelandiya/keyword-extraction-datasets
https://github.com/zelandiya/keyword-extraction-datasets

mém hd trg trong qué trinh thuc hién thuc nghiém:

Bang 3.4: Danh muc phan mém sir dung trong thwe nghiém

STT | Tén phan mém | Tac gia Nguon

1 Package index | Federico http://pypi.python.org/pypi/summa/0.0.7

Owner: Barries,
summanlp Federico
lopez

3.2.2. Gidi thiéu cdu triic chwong trinh
Céc buéc ciia chwong trinh bao gom:
- Thu thap céc file text can trich rat tir khoa 1a dau vao cua bai toan trich rat
- Trich rat tir khoa cua céc file dua vao thuat toan TextRank da trinh bay ¢
chuong 2

- Panh gia chung vé két qua thu duoc.

3.3 Phuwong phap danh gia

S6 lwong céc tir khoa tuy thudc vao do dai, ngin cua van ban trich rat, thong
thuong la tir 5 - 10 - 15 tr theo bai bao cua Rada Mihalcea va Paul Tarau[13]

Dit liéu dung dé danh gia hiéu qua chuong trinh 1a tap dit liéu duoc thuc
hién thu cong do cac nha khoa hoc, céc chuyén gia danh gia. Mac du két qua
trich rat tir khod tir cac chuyén gia c6 do tin cay khé cao, tuy nhién dé dam bao
tinh khach quan cua két qua tom tit va dé khang dinh tinh wu viét trong phuong
phap ma t6i dé xuat t6i xin trinh bay cach danh gia nhu sau:

D6 chinh xéac cua két qua tom tit duoc dinh nghia nhu sau: (SO luong tir
khod tring lap gitra két qua thuat todn va két qua chuyén gia)/ ( s6 luong tir khoé
trich rat can chon). Toi dé xuat phuwong phap do nhu sau: Sir dung phuong phap
bau chon(voting) dé chon ra mét chuan vang (gold — standard). Gold — standard
la mot tap hop gom cac tir khod niam trong trich rat tir khoa dugc nhiéu nguoi

bau chon nhat. Goi A 14 tap cac tir khod trich rdt tir van ban thir i cua cac chuyén
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gia,va B 1a tap cé4c tir khoa duoc rat trich tir vin ban thir i bang phuong phap
TextRank. Cong thtc tinh d chinh xac (precision) va do nho lai (recall) cua
moi phuong phép 4p dung trén vin ban thir i nhu sau:

Precision(i) = ?

Recall(i) = ALAB

Mot hé thong IR (Information Retrieval — Trich xuat théng tin) can phai can
dbi gitra recall va precision, bai vay mot do do khac ciing thuong dugc sir dung
do 1a

F — score dugc xay dung dua trén recall va precision.

Recallx Precision
(recall + precision) /2

Fscore =

Precision, recall va F- score 1a cac dd do co ban cua 1 tap céc tai liéu duoc
trich rGt. Trén thyc té, doi khi ta khong thé st dung tryuc tiép cac do do nay dé so
sanh hai danh sach c6 sap xép cac tai liéu tra vé, bai chiung khdng hé quan tam
dén thu ty noi tai cac tai lieu[7].

Pé do chat lwong cia mot danh sach c6 sap xép cac tai lidu, thong thudng
nguoi ta sé& tinh toan gia tri trung binh cua precision(AP) tai tat ca cac tha ty khi
1 tai liéu méi duoc tra ve.

Chuing t6i gia dinh rang cum tir khoa duoc tao ty dong duoc cung cap theo
tha tu tir khod c6 lién quan nhat. Cac tir khoa top-5, top-10 va top-15 sau do
duoc so sanh vai tieu chuan vang dé danh gia.[12]

Vi du: ching ta hdy so sénh mét tap hop 15 cum tir khoa hang dau duoc tao
ra b&i mot trong nhitng phuong phap s dung bo dém Porter:

grid comput, grid, grid servic discoveri, web servic, servic discoveri,
grid servic, uddi, distribut hash tabl, discoveri of grid, uddi registri,
rout, proxi registri, web servic discoveri, qos, discoveri

Véi bo tiéu chuan vang tuong duong vai 19 cum tir chinh (Mot tap hop duoc

chi dinh bai ca tac gia va doc gia):
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grid servic discoveri, uddi, distribut web-servic discoveri architectur, dht

base uddi registri hierarchi, deploy issu, bamboo dht code, case-insensit

search, queri, longest avail prefix, qo-base servic discoveri, autonom

control, uddi registri, scalabl issu, soft state, dht, web servic, grid

comput, md, discoveri

Hé théng da xac dinh chinh x4c 6 cum tir chinh, din dén do chinh xéc

40% (6/15) va d6 hoi tudng lai 31,6% (6/19). V&i két qua cho timg tai lidu

riéng 1&, t6i tinh toan do chinh xac, hdi tudng trung binh va diém F co thé dat

dugc qua cum tir khoa két hop 1a khoang 75%, boi vi khong phai tat ca cac

cum tir khoa thuce sy xuat hién trong tai liéu.

Tac gia lay vi du vé chu dé tac gia thuc nghiém 1a phim anh, cu thé 13 bo
phim ““ Gone With The Wind”
Tur khoa do str dung phuong phap Textrank 1a: war,Atlanta,begins,burning

Tur khoa do cac chuyén gia dua ra la: Atlanta, gallantry, honesty,

indifference, scandal
Hé thong da xéac dinh chinh xac 1 tir chinh, din dén d6 chinh xac 25%(1/4)

va d0 hoi twong 20%(1/5). Pay ciing 1a mot két qua kha t6t cho mot phuong

phéap hoan toan khong giam sat

3.4. Mot s0 két qua thu dwoc

Két qua danh gia vai chu dé « Hé thong phan tan”

Bang 3.5: So sanh két qua danh gia hé thong tom tit tu dong sir dung

Textrank va cac chuyén gia

STT Tén |Tu khoa| Tu khoa| Tu khoa | Recall | Precision | F- score
file |cua trich  rut | chung
chuyén | cua
gia TextRank
1 C-1 42 50 21 0.5 0.42 0.456
2 C-3 40 50 20 0.5 0.4 0.44
3 C-4 47 50 18 0.383 0.36 0.371
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4 C-6 29 50 15 0.517 0.3 0.379
) C-8 38 50 18 0.474 0.36 0.41
6 C-9 23 50 18 0.783 0.36 0.49
7 C-17 37 50 13 0.351 0.26 0.3

8 C-18 27 50 15 0.56 0.3 0.39
9 C-19 19 50 16 0.84 0.32 0.46
10 | C-20 20 50 8 0.4 0.16 0.23
B 0.53 0.324 |0.393

T dit liéu bang 3.5, ta c6 biéu do nhu hinh 7. Biéu db thé hién diém danh gia do

do F-score cua cac tap dir liéu.

0.6

0.5

0.4

0.3

0.2

0.1

Biéu d6 phan bo diém danh gia trich rat tir khoa

N——

VA

\

C1

C-3 C-4 C-6 C-8 c-9 C-17 C-18 C-19

C-20

Hinh 3.1: Biéu dé phén bé diém ddnh gid trich rit tiv khod tiv tgp dit liéu méu
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két qua danh gia véi chi dé « Khoa hoc”

Bang 3.6: So sanh két qua danh gia hé thong tom tit tu dong sir dung

Textrank va cac chuyén gia

STT |Ténfile | Tu Tu khod | Tu Recall | Precision | F- score

khoa |cua khoa

cua TextRank | chung

chuyén

gia
1 9307 10 20 6 0.6 0.3 0.4
2 7502 9 20 8 0.89 0.4 0.55
3 7183 8 20 6 0.75 0.3 0.43
4 43032 11 20 10 0.9 0.5 0.64
5 40879 14 20 7 0.5 0.35 0.41
6 39955 12 20 11 0.92 0.55 0.69
7 39172 14 20 11 0.79 0.55 0.65
8 37632 10 20 7 0.7 0.35 0.47
9 287 10 20 7 0.7 0.35 0.47
10 25473 12 20 4 0.33 0.2 0.25
B 0.71 0.39 0.5

Tt dit liéu bang 3.6, ta c6 biéu d6 nhu hinh 8. Biéu d6 thé hién diém danh gia do

do F- score cua cac tap di liéu.
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Biéu d6 phan bo diém danh gia trich rat tir khoa
0.8

oA/ N/ O\
SN ‘_\\

N

0.2

0.1

9307 7502 7183 43032 40879 39955 39172 37632 287 25473

Hinh 3.2: Biéu dé phan bé diém ddnh gid trich rit tiv khod tiv tip div liéu mau

Két qua danh gia voi dir liéu chi dé  phim va phim hoat hinh”
Bang 3.7: So sanh két qua tir khoa ciia TextRank va tir khoa trén trang web

vé phim va phim hoat hinh

STT | Tén Tu Tu khoa | Tu khoa | Recall | Precision | F-score
file | khoa | trichrat | chung

trén to

web | TextRank
1 Al 5 6 2 0.4 0.33 0.36
2 A2 5 6 1 0.2 0.17 0.18
3 A3 5 12 3 0.6 0.25 0.35
4 A4 5 4 2 0.4 0.5 0.45
5 A5 5 2 1 0.2 0.5 0.29
6 A6 5 6 2 0.4 0.33 0.36
7 A7 5 6 2 0.4 0.33 0.36
8 A8 5 4 1 0.2 0.25 0.22
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9 A9 3) 13 3 0.6 0.23 0.33
10 | A10 3) 5 2 0.4 0.4 0.4
11 | All 5 4 1 0.4 0.33 0.36
12 | Al2 5 5 2 0.4 0.4 0.4
13 | Al3 S) 5 2 0.4 0.4 0.4
14 | Al4 3) 3) 1 0.2 0.2 0.2
15 | A15 3) 9 3 0.6 0.33 0.43
16 | Al6 S) 9 3 0.6 0.33 0.43
17 | Al7 5 6 2 0.4 0.33 0.36
18 | Al8 5 11 1 0.2 0.1 0.13
19 | A19 ) 6 2 0.4 0.33 0.36
20 | A20 ) 4 1 0.2 0.25 0.22
21 | A21 5 3 1 0.2 0.33 0.25
22 | A22 5 4 1 0.2 0.25 0.22
23 | A23 5 4 1 0.2 0.25 0.22
24 | A24 5 9 3 0.6 0.33 0.43
25 | A25 5 8 3 0.6 0.38 0.47
26 | A26 5 7 2 0.4 0.29 0.34
27 | A27 5 6 2 0.4 0.33 0.36
28 | A28 5 6 2 0.4 0.33 0.36
29 | A29 5 7 2 0.4 0.29 0.34
30 | A30 S) 6 2 0.4 0.33 0.36
31 | A3l 5 1 1 0.2 1 0.33
32 | A32 5 2 2 0.4 1 0.57
33 | A33 S) 3) 1 0.2 0.2 0.2
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34 | A34 3) 3) 1 0.2 0.2 0.2
35 | A35 3) 5 1 0.2 0.2 0.2
36 | A36 S) 6 1 0.2 0.17 0.18
37 | A37 5 11 2 0.2 0.18 0.19
38 | A38 S) 4 1 0.2 0.25 0.22
39 | A39 3) 4 1 0.2 0.25 0.22
40 | A40 3) 9 2 0.4 0.22 0.28
41 | A4l 5 6 2 0.4 0.33 0.36
42 | A42 5 5 2 0.4 0.4 0.4
43 | A43 5 4 1 0.2 0.25 0.22
44 | A44 ) 1 1 0.2 0.2 0.2
45 | A45 ) 4 1 0.2 0.25 0.22
46 | A46 5 2 1 0.2 0.5 0.29
47 | A47 5 3 1 0.2 0.33 0.25
48 | A48 5 2 1 0.2 0.5 0.29
49 | A49 5 6 2 0.4 0.33 0.36
50 | A0 5 5 2 0.4 0.4 0.4
B 0.33 0.33 0.31

Tu dix liéu bang 3.7, ta co:
Nhan xet:

Do do F-score cua phuong phap TextRank cho két qua kha tt, cac diém
danh gia trén toan tap dir liéu déu trén 0.31. Tap dir liéu cho két qua tot nhat 13
tap file 39955 va4i diém sb dat 0.92. Tuy nhién c6 vai tap dir liéu cho két qua
thap so véi céc tap con lai nhu C-20, C-17, C-4, C-6, 25473. Biéu d6 hinh 5 cho

thay su khac biét rd gitra diém danh gia cia cac tap dir liéu. D6 ciing thé hién rd
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muc d6 chinh xéac, chat luong ciia phuong phap TextRank d6i voi cac tap dir
lidu véi cac dic diém khéac nhau.

T bang 6, 7, 8 va phan tich dit liéu thuc nghiém, tac gia nhan thay ring
tbc do trich rat tir khod phu thudc vao do dai vin ban. Diéu ndy phl hop voi
thuat todn TextRank. Thuat toan TextRank tinh toan dé quy trén toan van ban,
chinh vi vay khi d6 dai van ban cang Ién thi thoi gian chay cang lau. Pay ciing
1a nhuoc diém cua thuat todn. Tur dic diém nay ma thuat toan s& kho &p dung
trong cac mién tng dung ma d6 dai dir liéu 16n. Nhu vay, phuong phap trich rut
nay phtl hop vai cac loai hinh van ban dang tin tie, van ban ¢6 ndi dung ngan gon.

Theo nhu tac gia thuc hién trich rat trén tap dir liéu thir nghiém thi thoi gian
trich rat ngan chi khoang vai gidy cho mot van ban tuy thudc vao do dai ngan cua
van ban. Pay 1a mot con s an twong, nd cho thay tiém ning ap dung phuwong phap
TextRank vao thuc té. Bac biét 1a trong cac tng dung thoi gian thyc.

Tuy nhién, theo nhu biéu d6 hinh 5,6 thi c6 mot s6 van ban c6 diém danh
gia thap. Vi vay tac gia da loai bo di cac van ban kho trich rat hoac trich rat co
diém danh gia thap, két qua 1a diém danh gia trén toan tap dir liéu ting lén dang
ké. Piém danh gia cao nhat thudc vé tap s6 3955 dat 0.92. Pay la diém ching to
rang phuong phap TextRank s& cho két qua tét nhat & nhiing van ban c6 do
nhidu it, kha nang trich rt va cing chung tap dic trung: d6 dai van ban ngan, do

dai cau ngan, chira it cac tir ndi, tir quan hé.

3.5. Panh gia két qua thue nghiém

Panh gia chinh xéac két qua cua mot danh sach céc tir khoa 1a mot viéc
lam rat khé khan vi thuc ra phuong phap ma tac gia ung dung trong luan vin l1a
hoan toan khong gidm sat. Ttr khoa duoc sinh ra tu dong, hon nira cach danh gia
tir khod ciia cac chuyén gia ciing c6 thé rat khac nhau cho ciing maot tai liéu van
ban. Chii yéu viéc danh gia van dua vao y kién danh gia ctia cac chuyén gia con
nguoi. Nhirng tir khoa phai mang y nghia cao, néi 1én ndi dung cua tai liéu van ban.

Véi luong tir khoa dugc trich rat kha nhiéu boi phuong phap TextRank tat

nhién c6 thé khéng ché luong tir khoa sinh ra khi ding thuat toan, nhung tir khoa
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van bi lap lai nhiéu, mot sé tir khoa khong cé y nghia quan trong, khong néu
dugc dic trung clia vin ban d6 ciing 1a nhuoc diém cia phuong phap. Tuy nhién
thi wvu diém cua phuong phap 13 thoi gian trich rat tir khoa nhanh, khéng can
nhitng kién thac chuyén sau vé ngdn ngit hoc vi thé bai toan nay co tinh ung

dung thuc té cao.
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KET LUAN

Nhirng vin dé di giai quyét dwec trong luiin viin

- Luan van da nghién ctru cadc phuong phép trich rat tir khod tir ndi dung
van ban trén cac trang web va img dung. Pac biét 1a di sau nghién ctru phuong
phap méi 14 trich rat tir khoa bang phuong phap TextRank.

- Déng thoi, luan van cling da dé xuét sir dung mot cong cu dugc xay
dung san dé trich rat tir khoa cta vin ban tiéng Anh. Thuc nghiém trén dir li¢u
tiéng anh cta bo dir liéu da duoc xay dung bdi cac chuyén gia.

- T4c gia cling da suu tam dit liéu trén Internet cho tap dit liéu vaoi chu dé
vé phim anh va so sanh két qua trich rat cia phuong phap TextRank voi két qua
tir khoa trén trang web dugc xay dung boi cac chuyén gia.

- Khao sat phuong phap trich rat tir khoa sir dung Textrank cho két qua
kha quan c6 thé img dung trong cac bai toan thuc té vé tim kiém thong tin, hay
tom tat van ban. Va trén dy toi cling da trinh by nhimg wu diém, nhugc diém
con ton tai ctia phuong phap.

Huwéng phat trién tiép theo

Mic du két qua thu duoc cua luin van 13 dang khich 18 va kha t6t nhung
do thdi gian c6 han va viée ude lugng cac trong s6 cho phuong phéap c6 thé
chua duoc tdi uu. Trong thot gian to1, t01 S€ tién hanh thu thap thém cac dir li¢u
va hoan thién nhimng gi con thiéu sét ciia phuong phap ma toi dé xuat.

Ciing trén co s& da dat duoc cua luan van, to1 du dinh s€ cai tién chuong
trinh dé c6 thé thuc hién dugc trén tap dir liéu cac van ban Tiéng Viét.

Bai toan trich rat tir khoa tir trang web 1a bai toan méi va nhiéu phan con
lién quan dén ngir nghia, xr Iy ngdn ngir tu nhién. Toi s& ¢d gang tim hiéu thém
cac linh vyc lién quan nhu tém tit vin ban ty dong, nang cao chat luong tim

kiém trang web véi tir khod...
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