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MO DAU

Hién nay viéc trich rt tir khoa tir trang web 13 mét viéc hét sic quan
trong voi mot lugng thong tin khong 16 ngay cang bing no va ting theo
cap s6 nhan trén Internet. Bai toan trich rdt tir khod tir trang web da gitp
giai quyét rat nhiéu bai toan thuc té nhu: Tim kiém théng tin, tém tit van
ban...Rat nhidu nguoi ¢6 nhu cau tong hop va tém tit lai cac thong tin dé
thuan lgi cho viéc tong hop cac thong tin do.

Viéc trich chon tir khoa 1a tng dung quan trong nhat trong cc engine
tim kiém. Vi hién nay cac engine nay chu yéu van tim kiém dya vao tir
khoa. Do chinh 12 mot trong nhitng dong luc dé phat trién bai toan trich rat
ttr khoa tur trang web. Nhiém vu bai toan dat ra la can tim dugc mot tap cac
tor khod sao cho cac tir khod nay phai sat voi ndi dung cua tai liéu van
ban. Vi thé cac phuong phap tom tit tu dong dugc nghién ctru va phat trién.

Bai toan trich rut tir khoa khong chi dung lai ¢ trich rat tir khod ma né
con mo rong ra trich rt cau hoac céc loai dir liéu da phuong ti€n nhu hinh
anh, am thanh va video. Mot ting dung dién hinh cho viéc ung dung cua
tom tat dir lidu tu dong la cac may tim kiém, trong do ndi bat nhat 1a bd

may tim kiém Google.

V6i thuc t& néu trén, luin vin da dé xudt mot phuong phap giai quyét
bai toan trich rat tir khod tir trang web tiéng Anh qua dé tai “Nghién
ciru cdc phwong phdp trich rut tie khoa tir trang web va vrng dung”. Muc
tiéu cia dé tai 1a nghién ciu giai quyét bai toan sinh tir khoa theo
phuong phép chinh 1a: d@6 thi web. Qua thuc nghiém cho thdy cac hudng
tiép can nay la kha quan va cd trién vong véi do chinh xéac kha tot, néu

két hop véi céac tir khoa ciia chinh cac chuyén gia thi tap tir khod sinh ra la
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khé& day du va chinh xac.

Ngoai phan MO PAU va KET LUAN, két cdu cta luan vian bao
gdém céac chuong sau:
- Chwong 1: Giéi thiéu vé& bai toan. Néu cac khai niém co ban vé bai
toan. Cac ung dung cua bai toan. Nhitng thach thirc dat ra cho bai toan.
- Chwong 2: Cac phuong phap trich rit tir khoa tr trang web. Gidi thi€u
phuong phap TextRank &p dung dé trich rat tir khoa tir trang web.

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

da lam, va danh gia két qua.



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

1.1. Datvan dé ﬂ
Su phét trién nhanh chdng cua Internet va dac biét la su bung no

théng tin 1am cho théng tin ngay cang kho kiém soat, va tring lap nhiéu.
Tim kiém thong tin hién nay cang la nhu cau thiét yéu cua nhiéu
ngudi trén nhidu linh vuc khac nhau. Sy dot pha vé cong nghé da cho
ra nhimg may tim kiém phan ndo da giai quyét dugc sy ngap lut théng
tin nay. Vi nhu cau st dung may tim kiém hién nay la rat 16n.Tim kiém
va tong hop thong tin khong thudn loi gy ra kho khin dé c6 duge 1 két qua

tim kiém ding muc dich va it ton kém thoi gian.

Hién nay cdc may tim kiém (Google, Bing, Coccoc, ...) van cha yéu
dwra vao tir khoa dé tim kiém trang web. Vi vay khi mot trang web ma ta biét
trude tap tir khoa s& giup tim kiém chinh xac hon .Trich rat tir khoa tir dong
trong ndi dung van ban trén web 1a mot bai toan dugc dit ra trudc nhu ciu
thyuc té. Ung dung quan trong nht ciia trich chon tir khod str dung phuong
phap TextRank chinh 13 tim kiém.

Cac tir khoa 1a céc tir, cum tir nhdm miéu ta ndi dung cua trang

web, vian ban mot cach ngan gon nhat, chinh x4c nhat.

Nhan thay ddy 1a 1 dé tai méi, co tinh khoa hoc 13 nén tang cua nhiéu
tmg dung thuc té, nén tac gia da quyét dinh chon dé tai “ Nghién ciru cac
phuong phap trich rat tir khoa tir trang web va ung dung”. D& tai nay
nghién ctru cac phuong phap trich rat tir khod va tip trung cha yéu vao
phuong phap TextRank dé trich rat tir khoa ty dong tir ndi dung vin ban
trén web.

1.2 Khéi niém va cac dic trung cua tir khoa
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Tir khéa 1a mot tir hay mot cum tir dung dé md ta mot cach chinh
X&c, ngin gon nhit ndi dung chinh cia mét tai liéu (vin ban, hay cac
trang web). Trong tiéng Anh, tir khéa dugc thé hién dudi nhiu thuét
nglt khac nhau nhu: keywords, term, query term, hay tags; nhung y
nghia cua ching la giong nhau. Tap cac tr khoa co thé coi nhu la mot
ban tém tit don gian nhit cua vin ban. Tap cac tir khoa s& ndi Ién rd
hon Y nghia ctia van ban hay trang web do.
Mot sé ddc diém, tiéu chi anh huong dén qua trinh rat trich tir khoa:
Tt ding, loai tur, tir c6 lien quan dén tiéu d¢, sb luong. ..

1.3 Panh gia cac tir khoa
Dua vao
a. Tinh phé bién
b.Tinh dic trung

c.Hwéng nguw oi sir dung
1.4.Thach thirc cuia bai toan sinh tir khoa cho trang web
1.4.1. Doi voi cac trang c6 ndi dung tap trung

Cac ki thuat trich xuat tir khda d6i voi van ban s& duoc 4p dung
nhu tan s tir, vi tri tir trong cAc doan vin, do twong dong tir..NGi chung,
viéc loc nhiu cho cac trang cé noi dung tap trung la mot didu quan
trong gilp ting chit lwong cia viéc trich xuat tir khda. Vi nhimg bai
viét qua dai thi thoi gian chay ciing kha lau.

1.4.2. i véi céc trang c6 ndi dung téng hep

Céc trang web ludn muén nhimng théng tin cap nhét s& dwoc hién
thi trén trang dau khi ma nguoi ding téi trang caa ho. Nhitng trang dau
nay con goi la cac trang chii. Ngoai thoa man 1a mot cong cu tim kiém,
web portal cung cap céc thong tin dich vu khac nhu béo tin tirc, chimng
khoan, giai tri. Vi du vé cac web portal nhu: AOL, MSN, yahoo,
iGoogle. Néu ap dung viéc trich xuat tir khoa 4p dung ddi véi nodi dung
trong cac trang web nay s& dan dén két qua khong chinh xac. Can co
nhitng phuong phép khac dé co thé sinh tir khoa cho loai trang nay, va
trong luan van nay t6i 4p dung phuong phéap dung do thi Web va log hd
tro.

1.5.  Ung dung cia tir khda trong céc linh vuc
Pham vi ting dung:

> Céc kho dir liéu vin ban 16n nhu cac thu vién sé phat trién rat nhanh

dan dén gia tang gia tri thong tin tom tit.
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> Hb tro nguoi dung nhan biét vé noi dung cua tai liéu va kho tai liéu.
> Ung dung trong truy van thong tin cho phép mé ta nhiing tai liéu tra
vé tir két qua truy van. Pinh huéng tim kiém cho ngudi dung.
> Nén tang cho chi muc tim kiém.
» Ladac trung dung trong k¥ thuat phan loai, gom cum tai liéu.
1.6. Tong két chwong
Chuong nay toi da trinh bay nhirmg khai niém cua tir khoa, va bai toan
trich xuat tir khda cho trang web, thach thirc ctia né trong céc tai liéu

web. Va qua day, ching ta ciing thay duoc tam quan trong cia viéc
sinh tir khoa trén cac linh vuc khac nhau.

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

2.1.  Phuong phép tin sb tir ,
- Céch tiép can cua TF x IDF s& uéc lugng dugce d6 quan trong cua 1 tir doi

véi 1 van ban trong danh sach tap tai liéu van ban cho truge. Nguyén 1y co
ban cua TF x IDF la: “ D6 quan trong cua 1 tir & ting 1én cung vai s6 1an
XUt hién ctia n6 trong van ban va s& giam xudng néu tir d6 xuét 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 n6 1a tir rat thong dung , vi thé kha ning n6 1a tir khoa s& giam
xudng( Vi du nhu cac tir “ Vi thé”, “ Tuy nhién”, “ Nhung”, « va”
- Do d6 d6 do su quan trong cua 1 tir trong tai liéu f s& duoc tinh = tf x idf
Véi tf: @6 phd bién cua tir t trong tai liéu f
idf : nghich dao d6 phd bién cua tir t trong cac tai liéu con lai
Cong thic tinh tong quét:
Weight,; = tf * idf
Vi tf = Ns(t) Y w
ldf =log ( D d(d:t e d)
Ns(t) : S6 1an xuét hién cua tir t trong tai liéu f
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ZV\.’ Téng s céc tir trong tai ligu
Z d : Tong s6 vin ban

d: t e d: sb tai liéu cé chira t
Vi du: 1 vin ban ¢6 100 tir, trong d6 tir “ may tinh” xuat hién 10 lan thi do
phd bién: tf(* may tinh) = 10/100 = 0.1
Gia sir ¢6 1000 tai liéu, trong d6 ¢6 200 tai liéu chira tir “ may tinh”

-> |df = log( 1000/200) = 0.699
Nhu vay ta tinh dugc do do tf x idf = 0.1x 0.699 = 0.0699
> Néu tf x idf vuot mot ngudng xac dinh, cac cum tir khoa dugc tim thay
va duogc gén trong sé. Nhitng tir ndo ¢ trong sb cao thi dugc chon.
2.2 Phwong phap TextRank dé trich rit tir khoa cho trang web

Phuong phép TextRank dé xuat mot phuong phap xir 1y it nhat mot vin
ban ngon nglr tw nhién st dung mot dd thi.
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 dd thi dua trén cac thong tin toan cuc cua cac
dinh trong d0 thi. Y tudng cua thudt toan nay dua trén hai yéu t6: bo phiéu
va dé cr. ". Khi dinh dau tién lién két v6i dinh thir hai, vi du nhu thong qua
mdi quan hé két ndi hodc canh biéu dd. Mdi mot lién két dén dinh dang xét
thi n6 duoc 1 phiéu bau. Nhu vdy, cang nhiéu phiéu bau thi dinh d6 cang
quan trong. T cach xac dinh trén thi trong s6 cuia mot dinh chinh la sb
phiéu bau cho dinh do.

Ta c6 dd thi G = (V, E) 1a db thi c6 huéng. Trong do:

V: la tap cac dinh

E: 1a tap cac canh cia dd thi, E 1a tapconcua Vx V(E < V xV). Véi

mdi dinh V;thi ta co:



- In (V) 1a tap cac dinh tro dén V;
- Out(V;) 1a tap cac dinh ma V; tré dén.
Trong sb cua dinh V; duge xac dinh nhu sau:( Brin and Page, 1998):

S(V))
D)

S(V) =(1-d)+d* Zjdn(v ‘OtTH

Trong d6 d 1 nhan t& giam, c6 gia tri tir 0 dén 1. N6 1a xac suat ma
mot dinh c6 lién két dén mot dinh bat ky trong dd thi. Di vé6i cac trang
web thi d 13 x4c suat ngudi dung nhan vao mot lién két bat ky va xac suét
dé nguoi ding vao mot trang web hoan toan méi 1a 1 — d. Theo PageRank
thi d = 0.85. Pay ciing 1a x4c suat s& dugc sir dung trong TextRank.

2.2.2. Do thi vé huong

Viéc ap dung thuat toan TextRank vao do thi vo hudng ciing gidng nhu véi
d6 thi 6 hudéng. C6 mot diém can luu ¥, d6 14 trong d6 thi vo hudng thi sb
dinh vao bang sb dinh ra.

Ta ¢6 cac hinh v€ sau:

Convergence curves (250 vertices, 250 edges)

018 =
undirected/unweighted ——
016 | undirectedweighted ----w---
) directed/unweighted -----=----
014 _, directedweighted —=-—
01z |
@ i
¥ o1}l
£ gosl} i
w H
0.06 |
0.04
0.02
o - -
o 5 10 15 20 25 30

Mumber of iterations

Hinh 2.2: Puong cong hji tu ciia phwong phdp xép hang dwa trén do thi véi do
thi ¢6 hudng —vé huong, cé trong sé - khong cé trong so, 250 dinh va 250 canh
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Trong hinh 10 thi dudng cong hdi tu cho dd thi dwgc sinh ngiu
nhién v6i 250 dinh va 250 canh, voi ngudng dung 13 10°(ngudng nay duoc
xéac dinh di nho dé thuat toan dimg tinh toan) cho thiy s6 lan lap cia qua
trinh tinh toan khong cao mac du ) luong dinh va canh 16n.

2.2.3 Do thi ¢ trong sé

Vi thuét toan Pagerank ban dau chi sir dung d6 thi khong trong s6 do gan
nhu khong c6 tinh huéng mot trang web co nhiéu lién két dén mot trang
nao do trong moi truong web. Tuy nhién dbi v6i cac vin ban trong ngdn
ngit ty nhién thi viéc mot vin ban nao dé c6 nhiéu thanh phan tham chiéu
dén mot vin ban khac 13 hoan toan xay ra. Do do, dé cai tién Pagerank cho
phtt hop véi ngdn ngit tu nhién, thudt toan Textrank sir dung do thi c6 trong
s0. Trong s & day dugc dinh nghia 1a d6 dai két ndi gitra hai dinh V; va V;
ki hiéu wj. Tir d6 suy ra cong thire (1) phai dugc thay doi dé phu hop véi
dd thi ¢o trong ) trong thudt toan Textrank. Ta dugc cong thirc méi nhu

Sau:

W..
WS (V)

S(Vj) = (1 - d) +d* Zjeln(vj ﬁ
vy eOut (V) J (2)

Nhu vdy, theo hinh (1) 6 trén thi s6 lan Idp lai tinh toan dé c6 do tu dat ngudng
10” cta do thi ¢6 trong s6 va dd thi khong cé trong s6 13 trong dwong nhau.
2.2.4 Dé thi hod vin béin
Tuy vao céc loai va dic trung dé dwa vao d6 thi ma co cac cach thirc lam
viéc. nhung cach thirc hoat dong cua thuat toan Xép hang dya trén dd thi ap
dung cho ng6n ngir tu nhién cé cac budc nhu sau:

e Xac dinh don vi vin ban dung t6t nhat cho timg cong viéc, thém

vao la dinh ctia d6 thi.
e Xac dinh quan hé két ndi giita cac don vi vin ban di xac dinh &
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trén dé v& cac canh giita cac dinh trong dd thi. Cac canh nay c6 thé
la v6 hudng hodc c6 hudng, cb trong s hodc khong co trong sd
e Lap lai thuat toan xép hang cho dén khi d6 tu thoa man ngudng.
. Sép xép cac dinh dua trén cic trong s6 d3 duoc tinh toan trong
budc trén.
Nhu vay, thuat toan nay gitup cho ching ta lam dugc hai viéc: Trich rat
tir khoa va trich rat cau trong vin ban ngén ngi ty nhién. Van dé duoc
dé cap ngay sau day.
2.2.5 Sir dung TextRank dé trich rit tir khod
Thuat toan trich rat tor khoa TextRank la thudt toan hoan toan
khong giam sat. Céach thirc hoat dong nhu sau:
Tach tir va gan nhan, co cic bd loc ngir nghia. Pé tranh gia ting kich thudc db
thi thi ap dung cac don vi tr vung phai c6 do dai nhét dinh( n- gram).
Pua tt ca cac don vi tir vung ¢6 & budc trén vao dd thi. Céc canh dugc dua
vao dé lién két cac don vi tir vung dong xuét hién v6i khoang cach N tir.
Sau khi dung xong dd thi( v hudng, khong trong sd) thi khéi tao trong sd
cho cac dinh gia tri 1a 1. Va theo hinh 10 thi s6 1an 1ap lai tir 20-30 cia
thuat toan s& cho két qua dat ngudng 107,
Sau khi c¢6 két qua cho mdi dinh thi thyc hién qué trinh sip xép nguoc trong
s6. T dinh déu tién s& dugc dwa vao qué trinh tiép theo, 5 < T < 20. O day thi
T duoc 1y theo kich thudc vin ban dau vao.
Sau budc trén ta dugc mét tap cac don vi tr vung. Céac don vi lién ké nhau

thi dugc ghép lai voi nhau dé tao thanh tir khoa dai.
% Thut toan TextRank gém 5 giai doan nhu sau:
Budée 1:

- Phan xir Iy ngdn ngit ty nhién s dung thuat toan cua Stanford (open

source). K&t qua tra vé 1a mot tap cac terms. Mot term c6 thé 13 mot danh
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tir, hoac mot tinh tir

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.
Budec 2:

- Tiép theo sir dung thudt toan TextRank dé danh trong sé cho cac term
trong budc 1. Y tudong 1a nhu sau: ( Theo bai bio cua Rada Mihalcea and
Paul Tarau, 2004)

a. Tat ca cac term s& duoc biéu dién nhu cac dinh cua graph, 2 term dugc
nodi véi nhau néu chiing cung thudc mot sentence va cach nhau tr 2 terms.-

10 terms

Vi du: Tir cac term & trén thi cars s& duge lién két vai train, car. Term

train s& dugc lién két véi cac term cars, car, help.

Nhu vay mot graph di dugc xdy dung. Dé danh trong sb cho cac dinh cta
graph, ching ta str dung thuit toan dwoc phat trién tir thuat toan PageRank
trong bai bao m&i nhét

b. Gia sir d6i v6i mdi dinh v, , g0i S(V,) la trong sd cua nd. Vay thi phuong
trinh quan hé giita dinh va cac dinh ké ciia no s la:

attr('r:-'i-, 'i':-'}-J
)=(-d)+ax ) I, arlse)
LA

vj EC(v)

% 5(v;)

freq(v;)xfreq(v;)
freq(v;) + freq(v;)

Trong d6 d = 0.85 1a hang s6 cua thuat toan, attr(v;,v;) =

o do freq (Vi )él tan s6 xuét hién cua tur trong van ban
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freq(v}9 tAn xuat hién cta tir trépg van ban
> Giai hé¢ théng phuong trinh ham nay bang cach dua vao cac gia tri trong
khéi tao bat ky va ) vong lap, chung ta dat dugc céc trong s6 cho mdi
dinh
> Sau budc b) chiing ta liy ra 5% cac dinh co gia tri trong s6 cao nhat. Mot
dinh ¢6 trong sd cang cao néu nhu dinh d6 xuat hién nhiéu lan trong vin
ban hogc ¢ nhiéu lién két dén cac dinh khac hodc 6 lién két dén cac dinh

¢6 trong s6 cao khac.
» Chung ta coi cac dinh nay s€ 1a cac topic chinh cta phim.
Budc 4:

Str dung thuét toan n-gram dé tim cac keword phrase tir cic term tim dugc
trong budc 1. Trong sb cua phrase s& bang tong cac trong sb ciia cac term

ma n6 chtra 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. Cac term phrases
s€ la: cars| train car|help|Wrench.
2.3 Téng két chwong

Chuong ndy dd giéi thiéu nhiing phuong phap co ban dé giai
quyét bai toan trich rat tir khéa trong noi dung vin ban trén cac trang
Web. Cac phuong phép ndy hiéu qua déi véi mot sé mién, va cO thé
4p dung trong nhiéu bai todn khéc nita. Trong chuong tiép, t6i xin trinh

bay vé thuc nghiém va danh gia.
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CHUONG 3: THUC NGHIEM VA PANH GIA

Trong chuong nay tdi chi tap trung vao thuc nghiém va danh gia cho
phuong phép TextRank, 1i do vi tac gia nhan thdy dy 1a mot phuong phap
méi, hon nita n6 ¢6 tinh (ng dung cao trong thyuc té. Tai sao ndi phuong
phap nay co tinh ph bién cao vi trong luan van nay huéng nghién ctru ciia
tac gid dua vao bai bdo cia tdc gia Rada Mihalcea and Paul Tarau nam
2004 c¢6 dén 1640 luot dugc trich dan va duge cac chuyén gia xdy dung
riéng mot Package thuc nghiém bang cac ngon ngir khac nhau trong dé c6
Java va python . Cac phuong phap con lai dd c6 cac ca nhan, to chuc hay
cbng ty nghién cuu va ap dung.

Pé danh gia do t6t cua giai phap dé xuét, toi da thyc hién danh gia theo 2

cach:

Thu thap dir liéu 14 cac van ban thd thuoc nhidu chi dé khac nhau da duoc
cac chuyén gia danh gia va trich rut tir khod, so sanh két qua trich rat tir
khoa cuia cac chuyén gia vé6i cua hé thong trich rat boi TextRank.

Thu thap dir liéu 1a cac van ban thd thudc chu dé vé phim anh va co tir
khoa di duoc trich rdt sin trén trang web cho ting vin ban. So séanh két
qua trich rat tir khoa trén web do cac chuyén gia danh gia vai hé thdng trich
rut tir khoa thuc hién bai Textrank.

3.1 Yéu cau thir nghiém va tip dir liéu thir nghiém

Tap dir liéu thuc nghiém

1. Dit liéu thuc nghiém tac gia sir dung trong luan van duoc lay tir tap

dir liéu tai vé trén trang web: https:/github.com/zelandiya/keyword-

extraction-datasets do c&c chuyén gia tong hop va danh gia thudc cac

chu d& khac nhau va c6 d6 dai khac nhau. Chi tiét nhu sau:

Bang 3.1 : Danh sach chii dé va s lwgng vin ban twong ng

STT Chu de Dung luong

1 | Hé thong phan tan 300KB
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https://github.com/zelandiya/keyword-extraction-datasets
https://github.com/zelandiya/keyword-extraction-datasets

2 Khoa hoc 300KB

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

Bang 3.2: Danh sach chii d¢ va s6 lwgng vin ban twong \ing

STT Chu de S6 van ban
1 Phim 50
2 Phim hoat hinh 50

3.2. Cai dat thir nghiém tng dung
3.2.1. Yéu cau phan cirng va phan mém
Cau hinh phan cang may tinh sir dung dé cai dat chuong trinh:

Bang 3.3: Céu hinh phin ctrng may tinh sir dung dé cai dit chwong trinh

Thanh phan Chi s6

CPU Intel® Core™ i5 CPU
RAM 2.00 GB

(O] Windows 7 Ultimate
B6 nhé ngoai 300GB

Danh muc phan mém str dung trong thyc nghiém:

Chwong trinh thyc nghiém duoc viét bang ngdn ngir python phién ban 2.7
va cac thu vién Numpy va Scipy. Trong luin van cé st dung cdng cu phan
mém hd trg trong qué trinh thuc hién thuc nghiém:

Bang 3.4: Danh muc phin mém sir dung trong thye nghi¢m

STT | Tén  phan | Tacgia | Nguon

mém

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

index Owner: | Barries,

summanlp Federico
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lopez

3.2.2. Gidi thiéu ciu triic chwong trinh
Cic buéc ciia chwong trinh bao gom:

- Thu thap céc file text can trich rat tir khoa 1a diu vao cua bai toan trich rat
- Trich rut tur khoé cua céc file dya vao thuat toan TextRank da trinh bay &
chuong 2
- Panh gia chung vé két qua thu duoc
3.3 Phuong phap danh gia

Cong thirc tinh do chinh xac (precision) va do nhé lai (recall) cua moi

phuong phép ap dung trén van ban thr i nhu sau:

Precision(i) = m
B
Recall(i) = 2B
A

Mot hé théng IR (Information Retrieval — Trich xuat théng tin) can
phai can ddi giita recall va precision, boi vay mot do do khac ciing thuong
duoc str dung d6 la

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

Recallx Precision
(recall + precision)/ 2

Fscore =

Precision, recall va F- score 1a cac do do co ban cua 1 tap cac tai liéu
duoc trich rat. Trén thuc té, d6i khi ta khong thé sir dung truc tiép cac do
do nay dé so sanh hai danh sach c6 sip xép cac tai liéu tra vé, boi ching
khong hé quan tdm dén thir ty ndi tai cac tai lidu[7].

Vi du: ching ta hdy so sanh mét tap hop 15 cum tir khéa hang dau
duoc tao ra boi mét trong nhirng phuong phap sir dung bo dém Porter:

grid comput, grid, grid servic discoveri, web servic, servic
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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 véi 19 cum tir chinh (mot tap
hop duoc chi dinh boi ca tac gia va doc gia):
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 di xac dinh chinh x4c 6 cum tir chinh, din dén d6 chinh
xéac 40% (6/15) va d6 hoi tudng lai 31,6% (6/19). Vi két qua cho timg
tai li€u riéng 1€, t6i tinh toan d9 chinh xac, hoi tudng trung binh va
diém F co thé dat dugc qua cum tir khéa két hop 1a khoang 75%, boi vi
khong phai tAt ca cac cum tir khoa thue su xuét hién trong tai liu.
3.4. Mt s6 két qua thu dwoc

Két qua danh gia v6i chu dé « Hé théng 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 Tu Tu Recall | Precisi | F-
file khoa khoa khoa on score

cua trich chung

chuyé | rat cua

n gia TextR

ank

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
4 C-6 29 50 15 0.517 0.3 0.379
5 C-8 38 50 18 0.474 0.36 0.41
6 C-9 23 50 18 0.783 0.36 0.49
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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
TB 0.53 0.324 | 0.393

T dit liéu bang 3.5, ta c6 biéu do nhu hinh 7. Biéu d6 thé hién diém danh

gia d6 do F-score cua cac tap dir liéu.

0.6

0.5

0.4

03

0.2

0.1

Biéu do phan b diém danh gia trich rat tir khoa

.\.\W/\\/\

c1 C3

C-4

C-8

C-9

C-17 C-18 (C-19 C-20

Hinh 3.1: Biéu dé phin bé diém ddinh gid trich rit tiv khod tiv tip div liéu méu
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STT | Tén Tu Tu Tu Recall | Precisi | F-
file khoa khoa khoa on score
cua cua chung
chuyé | TextR
n gia ank
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
TB 0.71 0.39 0.5

két qua danh gia véi chi dé “ Khoa hoc”
Tir diF liéu bang 3.6, ta c6 biéu do nhw hinh 8. Biéu do thé hién diém danh

gia do do F- score cua cac tdp dir liéu

Biéu do phan b diém danh gia trich rat tir khoa

0.8
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0.4 N A\/ \_‘\\

0

R P R
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8
A

Hinh 3.2: Biéu d6 phén bé diém dinh gid trich rit tir khod tiv tdp div ligu méu
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Két qua danh gia voi dir liéu chi dé “ phim va phim hoat hinh”

Bang 3.7: So sanh két qua tir kho4 ciia TextRank va tir khoa trén trang

web vé phim va phim hoat hinh

STT Tén Tu Tu khoa Tu Recall Precision F-

file | khoa | trichrat khoa score
trén tur chung
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 Ad 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
9 A9 5 13 3 0.6 0.23 0.33

10 | Al10 5 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 | Al13 5 5 2 0.4 0.4 0.4

14 | Al4 5 5 1 0.2 0.2 0.2
15 | Al15 5 9 3 0.6 0.33 0.43
16 | Al6 5 9 3 0.6 0.33 0.43
17 | A17 5 6 2 0.4 0.33 0.36
18 | Al8 5 11 1 0.2 0.1 0.13
19 | Al19 5 6 2 0.4 0.33 0.36
20 | A20 5 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

19




28 | A28 5 6 2 0.4 0.33 0.36
29 | A29 5 7 2 0.4 0.29 0.34
30 | A30 5 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 5 5 1 0.2 0.2 0.2
34 | A34 5 5 1 0.2 0.2 0.2
35 | A35 5 5 1 0.2 0.2 0.2
36 | A36 5 6 1 0.2 0.17 0.18
37 | A37 5 11 2 0.2 0.18 0.19
38 | A38 5 4 1 0.2 0.25 0.22
39 | A39 5 4 1 0.2 0.25 0.22
40 | A40 5 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 | Ad4 5 1 1 0.2 0.2 0.2
45 | A45 5 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 05 0.29
49 | A49 5 6 2 0.4 0.33 0.36
50 | A50 5 5 2 0.4 0.4 0.4
T 0.33 0.33 0.31
B

Tu dir liéu bang 3.7, ta co:

Nhan xét:

- Do do F1 cho két qua khé tét, cac diém dénh gia trén toan tap dir liéu déu

trén 0.31. Tap dit lidu cho két qua tot nhat 12 tap file 39955 véi diém s6 dat

0.92. Tuy nhién c6 vai tap dit liéu cho két qua thap so véi cac tap con lai

nhu C-20, C-17, C-4, C-6, 25473.

- C4c biéu do thé hién su khéc biét rd giita diém danh gia cua cac tap di
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liéu. D6 ciing thé hién mic do chinh xéc, chit luong cua phwong phap
TextRank ddi véi cac tap dit liéu véi cac dic diém khac nhau.

- Tir bang phan tich dit liéu thuc nghiém >tbc do trich rat tir khoa phu
thudc vao d6 dai van ban.

- Thoi gian trich rat cho mét van ban chi khoang vai gidy tuy thudc d6 dai
Ngan cua vin ban. Pay 1a con s6 an tuong noi 1én tiém nang ap dung
phuong phap TextRank vao thyc té

- Vi c6 mot s6 vin ban co diém danh gia thap. Vi vay tac gia d loai bo di
nhitng van ban khé trich rat hoic trich rt c6 diém danh gia thap, két qua la
diém danh gié trén toan tap dir liéu ting 1én dang ké > Phuong phap
TextRank s& cho két qua tét nhat & nhirng vin ban c6 d6 nhiéu it, d6 dai
van ban ngén, chira it cac tir ni, tir quan hé.

3.5. Panh gia két qua thuc nghiém

Panh gia chinh xac két qua cua mot danh séch céc tir khoa 1a mot
viéc 1am rat kho khan vi thuc ra phuong phap ma tac gia ung dung trong
luan van la hoan toan khong giam sat. Tu khoa dugc sinh ra ty dong, hon
nita cach danh gia tir khod cua cac chuyén gia ciing c6 thé rat khac nhau cho
cling mét tai liéu vin ban. Chii yéu viéc danh gia van dwa vao y kién danh gia
cua cac chuyén gia con nguoi. Nhitng tir khod phai mang y nghia cao, noi 1én
noi dung cua tai liéu van ban.

Véi lugng tir khoa duogc trich rit kha nhiéu boi phuong phap
TextRank tit nhién c6 thé khdng ché luong tir khod sinh ra khi dung thuat
toan, nhung tir khod van bi 1ap lai nhiéu, mot sb tir khoa khong c6 ¥ nghia
quan trong, khong néu duoc dic trung cia van ban d6 ciing 1a nhuoc diém
ctia phuong phap. Tuy nhién thi wu diém ciia phuong phép 1a thoi gian trich
rdt tir khoa nhanh, khéng can nhiing kién thirc chuyén sau vé ngdn ngit hoc
vi thé bai toan nay c6 tinh tng dung thuc té cao
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KET LUAN

Nhiing van dé da giai quyét dwoe trong luan viin

- Luan van da nghién ctru cac phuong phap trich rat tir khoa tr
ndi dung van ban trén cac trang web va ung dung. Pic biét la di sau
nghién ctru phuong phdp méi 1a trich rit tir khoa bang phwong phap
TextRank.

- Déng thoi, ludn van ciing da dé xuit st dung mot cong cu dugc
xdy dung sdn dé trich rat tir khoa ctia van ban tiéng Anh. Thuc nghiém
trén dir lidu tiéng anh cta bd dir lidu dd duoc xay dung boi cac chuyén gia.

- Téc gia ciing da suu tam dit liéu trén Internet cho tap dir liéu voi
cha dé& vé phim anh va so sanh két qua trich rat caa phuong phap
TextRank vé&i két qua tir khoa trén trang web duoc xdy dung boi cac
chuyén gia.

- Khao sat phuong phép trich rat tr khoa st dung Textrank cho
két qua kha quan c6 thé tmg dung trong cac bai toan thuc t& vé tim kiém
thong tin, hay tom tit vin ban. Va trén dy t6i ciing da trinh bay nhimg wu
diém, nhugc diém con ton tai cia phuong phap.

Huéng phit trién tiép theo

Mic du két qua thu dugc ciia ludn vin 1 dang khich 1& va kha tot
nhung do thoi gian c6 han va viéc wéc luong cac trong sb cho phuong
phap c6 thé chua dugc tdi wu. Trong thoi gian tdi, ti s& tién hanh thu thap
thém cac dit liéu va hoan thién nhiing gi con thiéu sot ciia phuong phap
ma toi dé xudt.

Ciing trén co so da dat dugc cua luan van, t6i du dinh s€ cai tién
chuong trinh dé co thé thuc hién dugce trén tap dit li€u cac van ban Tiéng
Viét.
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