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ABSTRACT

To assist the reader faces the information explosion, we built the
recommender system applied for a news website automatically (NewsRES).
The NewsRES based on the content-based method and collaborative
method. The content-based method is used in comparison the content of
information or describing news in order to find out the similar news which
the users used to be concerned. The CF method passes the tastes of users
to take advice or predictions about unknown tastes for other users. The
system is applied to 280 students grade 10, 11 at Le Anh Xuan high school
for a week. We gain the results: 30.59% of precision, 94.17% of recall
and 45.26% of F-measure.

TOM TAT

Viéc cap nhdt tin tirc la nhu cau khong thé thiéu trong thoi dai hién nay.
Véi trang web tong hop tin tirc, ngu"(‘fi doc sé gap mot sé iro ngai trong
viéc tim doc nhiing thong tin theo y thich vi sy gia tang vé 56 lwong ciing
nhu da dang vé ngi dung cua tin firc. Nham hé tro ngmn doc doi mdt voi
sw bing né théng tin, ching t6i xdy dung hé thong goi y dp dung cho mét
trang web tong hop tin tirc tir dong (NewsRES). NewsRES sir dung phirong
phap loc theo ngi dung (content-based) dwoc thuc hién dua trén viéc so
sanh ngi dung théng tin hay mé td tin titc dé tim ra nhiing tin tirc tuong tu
voi nhitng gi ma nguoi dung da ting quan tam, phwong phdp phoi hop
(CF) thong qua cdc thi hiéu da dugc biét dén ciia mét nhom nguoi ding
dé dwa cdc tw van hodc dw dodn vé thi hiéu chua biét cho mét s6 nguoi
ding khdc. Hé thong nay dwoc dp dung cho 280 hoc sinh I6p 10, 11 tai
trwong trung hoc Lé Anh Xudn, Bén Tre. Két qua thuc nghiém trén hé
thong NewsRES: Precision 30.59%, Recall 94.17% va F-Measure 45.26%.

1 GIOI THIEU

Trong nhiing nim gan day, hé thong goi y

Last.fm, Film-Conseil [6]; trong linh vuc khac nhu
tin trc tryc tuyén netnews [7],...

Ké tir nim 2007, da c6 hoi nghi chuyén vé hé

(recommender system) dugc biét dén nhu 1a mot
su phat trién quan trong trong viéc gitp nguorl
dung dbi mat véi sy bung nd thong tin. He théng
nay dwoc ung dung trong nhiéu linh vyc nhu
thuong mai dién to véi Amazon [4], Netflix [12],
Ebay [10]; trong linh vuc giai tri vdi MovieLens,
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201 § (ACM) 1 dién dan qudc té hang dau cho viéc
trinh bay két qua nghién ctru mdi, trong linh vuc
rong lon ctiia hé goi y.

Tuy nhién, cac h¢ thong goi v hién tai van doi
hoi phai c6 nhidu cai tién hon nita dé lam cho
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phuong phap goi y hiéu qua hon phu hop véi timg
linh vuyc (loai dir liéu) 4p dung dé co thé cung cp
g01 y phu hop voi tirng ca nhan riéng biét [3], [9].

Trong khuon khd nghién ciru nay, chung toi
mudn huéng t6i hé thdng goi v ap dung cho mot
trang web tong hop tin tirc tu dong. Voi trang web
tong hop tin tirc, nguoi doc s& gip mot sd tré ngai
trong viéc tim doc nhiing thong tin theo y thich vi
su gia ting vé s6 lwong ciing nhu da dang vé noi
dung cua tin tirc. Sy ra doi ky thuét Really Simple
Syndication (RSS)[7] va su phong phu vé so luong
cac trang bao dién tir hién nay 13 co s& dé ching t6i
xdy dung mot trang tong hop tin tirc ty dong. Trang
web nay ra doi con nham muc dich tranh bat tién
cho ngudi ding trong viéc phai mé nhiéu trang tin
tirc khac nhau.

2 HE THONG NEWSRES

C6 rat nhidu cich dé dw doan, udc lugng
hang/diém cho cac dit liéu nhu st dung hoc may,
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li thuyét xép xi, cac thudt toan dpa trén kinh
nghiém... Cac h¢ thong goi y thuong dugc phén
thanh ba loai glua trénwcéch n6 dung dé udc lugng
cac danh gia vé san pham:

— Dua trén ndi dung (content-based)[1]:
nguoi st dung dygc goi v muc dir li€u (item)
tydng ty nhu nhitng muc dir liéu dygc nguoi st
dung thich trong qua kht.

— Goi y phéi hop (collaborative filtering)
[1]: nguoi st dung dygc ggi y muc dir liéu
cua nhitng nguoi co cung “khau vi” va “sé thich”
véi minh.

~— Goi y hén hop (hybrid)[1]: két hop ca hai
tiép cén & trén.

2.1 MG ti h¢ thong NewsRES

Hé thong NEWSRES x4y dung cho hai truong
hop: khi nguoi ding ding nhap vao hé thong
hoic khong dang nhap vao hé théng nhu luu do
(Hinh 1).

Hinh 1: Lwu do tong quat

2.1.1 Ditliéu dau vao ciia hé thong NewsRES

Phan tich dir liéu cta hé thong s& xdy dung dé
Xac djnh gjéi thuat s€ st dung. Dit li¢u dau vao cua
hé thong lay dugc tir cong nghé RSS ta duogc:

Tiéu dé.

Phan loai/ nhém tin.

Tém tit.

Noi dung.

Ngay thang.

Lich su truy cap cua nguoi dung: Khi nguoi
dung dang ky thong tin, h¢ thong s& luu lai nhing
thong tin nguoi dung (nhu nghé nghiép, so thich,
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quan tam,...). Ngoai ra hé théng luu lai lich st truy
cap tin tuc cua ngudi dung nhu:

— Nguoi ding doc thé loai nao bao nhiéu lan
trong khoang thoi gian k;

— Nguoi ding doc tin “a” rdi doc tiép nhiing

tin nao.
2.1.2 Pdc trung ciia hé thong NewsRES

H¢ thong goi y tin tc 1a mot linh vue giau tiém
nang boi so lugng cac san phim tu vén, s6 luong
nguoi dung va so luot st dung twong dbi nhiéu.
Tuy nhién, di kém theo d6 1a cac thir thach vé cac
dic trung riéng cua mién dbi tuong tin tic ciing
nhu cac dac trung chung cua nguoi st dung goi y.
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Tin tic 12 mot ddi tuong goi y dac biét, cac dic
trung[10] sau cua tin tirc giup dua ra cac giai thuat
hiru hiéu hon trong xay dung giai thuat cho hé
thong goi ¥ tin tirc cua dé tai:

— Tinh thoi gian: theo thoi gian, tin tirc mét di
gia tri. Hé théng NewsRES goi y tir dir liéu dugc
liy trong khoang thoi gian ‘x” ngay.

— Tinh da quan tam: tai mdt thoi diém, nguoi
ding c6 thé co nhiéu mbi quan tdm khac nhau. Hé
théng goi ¥ phai cung cdp cho ngudi doc tin tirc
theo nhiéu loai chu dé chir khong chi goi y céc tin
cua duy nhit mot cha dé. Vi du: ho ¢o6 thé quan tam
dén ca cac thong tin vé ca thé thao va chinh tri.

2.2 Giai thuijt

Hé théng goi ¥ tin tirc NewsRES duogc xay
dung tap trung vao hai giai thuat: giai thuét goi y
dua trén ndi dung va giai thuat goi y phoi hop.

2.2.1 Ap dung gidi thudt goi y dua trén ndi

dung (TF-IDF)

Phuong phép loc theo ndi dung dugc thuc hién
dua trén viéc so sanh ndi dung thong tin hay mo ta
tin tirc dé tim ra nhiing tin trc twong tw v6i nhiing
gi ma ngudi dung da timg quan tim dé gidi thidu
cho nguoi dung nhiing tin tic nay. Loc dua trén
ndi dung thuc hién hiéu qua trén céac ddi tuong dir
liéu biéu dién dudi dang vian ban.

Loc dua trén ndi dung khong gép phai cac van
dé rat kho giai quyét ctia loc cong tac trén mién ddi
tuong tin tire: Cac tin tire lién tuc duoc sinh ra va
can dé dang t1ep can trong khi qua trinh loc cong
tac khong thé tao ra cac san pham chua timg duoc
danh giad boi nguoi dung khac hoidc nhiing nguodi
ding chua timg danh gid mot san phdm nao. Kho
tim ra dugc cac san phém da duogc danh gia boi
mot lugng dii nguoi dung vi s6 lwong qua 16n cac
tin tirc m&i va dat ganh ning cung cip thong tin
danh gia 1én nguoi dung.

Vi nhitng ly do trén, hé¢ thong c6 ap dung giai
thuat goi y dua trén ndi dung dé goi y mot sb tin
cho nguoi doc.

Gidi thudt dwa trén npi dung
Piu vao:

— Tap M chira danh sich cac tiéu d&
(document).

— Tap Q chira tidu dé co so (tiéu dé can goi y).

Pau ra:
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— Téap C: danh sach cac tin tirc dugc xép hang
dua theo do uu tién goi y.
Giai thuat:
B1: Xily dit liéu (Tap M va Q):
Pua vé chit thuong.
Loai bo tir dung (stop word).
Loai bo ki tyr d§1c biét.
Loai bo chir so.
B2: Tinh Dr & IDF
Ta co6 cong thuc:

IDF(w)=log(N/D(w))

Trong d6:

— N la téng s6 lugng tai liéu can ty van cho
ngudi st dung

— Df(w)la $6 luong tai liéu ma moét tir ndo do6
xuat hién

— wlal tirnao do.

B3: Tinh trong s6 TF & IDF
Ta co6 cong thuic:
TF=t¢/f
W= TF*IDF
Trong d6:

tr: S6 14n xuét hién cta tir t trong tai liéu f.
f: Tong sO cac tir trong tai ligu f.
W: Trong so.

B4: Tinh Normalizing Vectors
Tim hiéu mé hinh Vector Space Model (VSM):

Vector trong khong gian 2 chiéu thé hién 1a
ax+by. Twong ty véi khong gian n chidu. Mbi
vector 1a mot danh sach cac hé sb [a,b] dinh nghia
do lon cua vector trong chiéu do. M01 tir trong céu
truy van 1a mot chiéu trong VSM, néu cau truy vin
¢O ‘n’ tir = 1a mdt vector n- -chiéu. Mdi mot tai liéu
cling 1a mot vector nhiéu chiéu. Nhu vay, tiéu dé
tin tirc can truy van va tiéu dé trong co so dir liéu
la nhitng vector nhidu chidu. Ta can tinh diém
(Score) giita tiéu dé cau tu van va tiéu dé trong co
so dir liéu.

-4
d }

Co hai cach tinh Score [

—+

—
q
—
— St dung goc gitta 9 +4
q
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— Sur dung khoang céach
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Hinh 2 : Hinh vector ciu truy vin

Trong d6:
-+ L \ .
q : tiéu @é tin tlrc can tu van

—+

d

: tiéu d¢ trong co s& dir ligu.

Madi tai liéu c6 do dai khac nhau thi cach tinh
theo khoang cach khong con dung nira vi tai li€u
nao cang dai thi score cang lon. Tur d6 ta can
Normalizing Vectors, lam cho cac vector c6 cung
do 16n.

Cong thirc:

’

Q=

Jz:—1q szxq szxq
sz az sz az sz az

Trong d6: q, d: 1a trong s6 TF*IDF

B5: Tinh 60 tyong 00ng ciia ching bing 00
00 cosin

E_ Wi Wy

Jz M'lcz JE = “':s
2.2.2  Ap dung gidi thudt goi y phoi hop (CF)

ulc,s) =

Phuong phép loc phéi hop dugc thuc hién
thong qua thi hiéu d3 duge biét dén cua mot nhom
nguoi dung dé dua céac tu van hodc du doan vé thi
hiéu chua biét cho mot sb nguoi ding khéac. Loc
phdi hop st dung co s dit lidu vé& so thich cua
ngudi dung ddi voi cac item dé dy doan cac cha dé
hodc san pham thém vao cho mét ngudi ding méi
¢6 cung so thich.
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Hé théng goiy ccf)n’g tac khic phuc dugc nhiéu
nh}rqc diém cua hé thong qua trén ndi dung. Mot
diém quan trong la n6d c()w thé Xu 1y moi loai dix 1i7€u
va goi y mot loai san pham, ké ca nhiing san pham
mdi, khac hoan toan so voi nhitng gi nguoi dung
tirng xem.

Vi nhimng 1y do trén, thay vi chi can dung giai
thuét goi y dya trén n(:)i dung, hé thong dé¢ xuat
thém giai thuat goi y phoi hop dua trén bd nhd.

Gidi thuat do twong quan Pearson giira hai
item (CF-ITEM):

Piu vao:

— Cho tép nguoi dung u thudc U 1a nhing
ngudi cung danh gia ve hai item i va j
DPAu ra:

— Do tuong quan Pearson gilta item i va
item j.

Giai thuit:

B1: Tinh trung binh cta item thr I béi nhiing
nguoi dung khac

B2: Tinh D¢ twong quan Pearson gilta item i va
item j

Cong thirc:
w; JEU(rdr T )(rd J _)
Jzueu(rdn 7‘) Jzuev(r u,j _)
Trong dé:
— Tui: la danh gia cla nguoi dung u cho
item i,

Ti : 1a danh gia trung binh cua item thi 1 boi
nhitng nguoi dung khac.

— Danh gia ngudi dung u cho item i: s lan
click chudt trén muc tin.

Gidi thuat do twong quan Pearson giira
nguoi dung (CF-USER):

Diu vio:

— Cho tap nguoi dung u thugc U

Diu ra:

Do twong quan Pearson gilta user U; va
user U;.

Giai thuat:

B1: Tinh trung binh cua nguoi dung U

B2: Tinh D¢ tuong quan Pearson gitta user U;
va user U;
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Cong thirc:

zxepnp (rx.x T )(rj.x

szw(

Trong dé:

xXePn P la tdp san pham ma ngudi
dung i va nguoi dung j cung déanh gia

Tj

F{) szepf\pj(rj.x - E)z

)

— Tix : 1a danh gid clia nguoi dung i 1én sin
pham x.
Ti:

la danh gida trung binh ctia nguoi
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2.3 Gi6i thiéu hé thong NewsRec

Hé théng dy doan thong qua danh sach Top-N
tin tirc dugc sip xép theo thir tw giam dan vé do
tuong quan. Trong khuén khé bai béo nay, chiung
toi trinh bay 2 trang thai cua ngudi dung nhu sau:

Hé thong goi y khi nguoi ding khong ding
nhép: goi y mot tiéu dé& méi nhat trong dir liu; mot
tiéu dé doc nhiéu nhét; 1§y chu dé co tidu dé doc
nhiéu nhit ké tiép tim nguoi ding doc chu dé nay
nhiéu nhét dung giai thuat “so-thich” véi nguoi
ding nay dé goi y hai tiéu dé; 14y chu dé c6 tiéu dé
doc nhiéu nhét dung giai thuat “cf-item” rdi goi y

ung i. ai tin doc nhiéu nhat nhu luu d6 (Hinh 3).
ing i hai tin doc nh hat nhu luu d6 (Hinh 3
S news-read ——— =
“ » 1Tieuas £, cChudad ‘
News-new news-read
1 Tiéu aé il
A4
Ngudi ding Chi @&
Y so-thich
- \\/
. news-read
/ - . ATitudé 4

Hinh 3: Luu do dang ¢ tra

Hé thong goi y khi ngudi dung dang nhap click
vao chi dé: dung giai thuat “so-thich” tim chu dé
goi ¥ hai tiéu dé doc nhiéu nhét trong chii dé nay;
ding giai thuat “cf-item” tim chu d& tuong ty nhu
chu d& vira click => goi y hai tiéu dé doc nhiéu

ng HOME khéong dang nhap

nhit trong chii d¢,; dung giai thuat “cf-user” tim
ngudi dung tuong tu voi ngudi dung hién tai, 1ay
chu dé co tiéu dé ma ngudi dung nay doc nhiéu
nhit va goi y hai tin doc nhiéu nhat trong cha dé
nay nhu luu dd (Hinh 4).

X so-thich cf-user
Chu de > Nguii dung
—
news-read cfitem news-read
\ 4 A4
2Titude / Chu dé Chu dé
news-read
- v )
& r «— 4Tituat L i
AR
JL

Hinh 4: Luru dd click vao chii dé khi ding nhap

1
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Chi thich:
— news-new: Nhiing tin méi dang.

— news-read: Nhiing tin doc nhiéu nhat, trong
khoang thoi gian 3 ngay.

so-thich: truy van dya vao hd so nguoi dung.
— news-assess: Nguoi dung danh gia cao nhét.
— cf-item: Giai thuat d¢ tuwong quan Pearson
gitta hai item.
cf-user: Giai thudt d§ twong quan Pearson giita
nguoi dung.
2.4 Phuong phap danh gia

Dé tai trinh bay tom tat cac phuong phap danh
gia hiéu qua hé thong goi y. Pay 1a mot van dé rat
quan trong giup cho nguoi sir dung co thé Iya chon
ding mé hinh phu hop véi dit liéu hay ing dung
trong thyc té.

2.4.1 Nghi thirc kiém tra

Dé danh gia chat lugng ciia mot hé thong goi y
chung ta can phai dung cach phan ving céac tap dir
liéu vao mot tap huén luyén va mdt bo kiém tra.
Diéu rit quan trong 1a higu suat duoc tinh toan trén
dir liéu ma khong c6 phan trong viéc xay dung cac
mo hinh. Mot s6 chwong trinh hoc tap clng can
mot tip hop xac nhan dé téi wu hoa cac thong sb
md hinh. B§ dit liéu thudng duogc chia theo mét
trong cac phuong phap sau:

Holdout: chia tich tap dir liéu thanh hai phén:
mot tap huin luyén va mot bo kiém tra. Nhitng bd
¢6 thé c6 ty 1& khac nhau. Liy ngiu nhién 2/3 tap
dit liéu D dé hudn luyén va 1/3 tap dir liéu con lai
ding cho b kiém tra, c¢6 thé ldp lai qua trinh nay k
lan rdi tinh gi4 tri trung binh.

k-fold: chia tdp dir liéu D thanh k phéan (fold)
b.':flng nhau, 1ap lai k lan, mdi lan sir dung k-1 folds
dé hoc va 1 fold dé kiém tra, sau d6 tinh trung binh
cta k lan kiém tra. Khi tap dir liéu D ¢6 hon 300
phan ti, phuong phap thuong sir dung 1a 10 fold
(k=10). Néu tap D c6 it hon thi leave-1-out (k= s6
phén tir) dwoc dé nghi sir dung.

2.4.2 Cdc chi s6 sir dung danh gid

Viéc danh gid hiéu qua cia mot hé thong
khuyén nghi 1a can thiét. Tuy nhién, viéc danh gia
khong chi phu thudc vao dir liéu ma con phu thude
vao muc tiéu cta hé thong khuyén nghi [2]. That
vay, mot s6 hé théng nhin manh su da dang cla
cac muc trong danh sach khuyén nghi, trong khi
nhitng ngudi khac tap trung vao tinh méi. C6 nhiéu

195

86 chuyén dé: Cong nghé Thong tin (2013): 190-197

chi tiéu danh gia khac nhau nhung trong khuén khé
bai bao nay, chiing t6i sir dung precision, recall va
F- Measure céc chi s6 chu yéu duogc sir dung trong
cac hé théng khuyén nghi cua thwong mai dién
tua[10, 11].

- tp
precision = ———
tp+ fp
t
recall = P _
tp+ fn

2 x precision x recall

F — measure = —
precision + recall

O dé:
— true positive (TP):
nguoi dung),

tin tic thu vi goi y cho

— true negative (TN): tin tic thu vi khong goi
y cho nguoi dung),

— false negative (FN): tin tirc khong tha vi
khong goi y cho nguoi dung),

— false positive (FP) : tin tirc khong thu vi goi
y cho ngudi dung).

3 KET QUA VA THAO LUAN
3.1 Xay dung tap dir liu

Két qua nghién ctu nay dugc thuc nghiém véi
tap di li¢u tin tirc (b9 dir liéu NewsRES). Dir ligu
nay duoc lay tin ty dong tir hai trang web tin tirc
(vnExpress.net, dantri.com.vn). Ngoay ra, thong tin
ngudi dung dugc luu lai tir thong tin dang ky st
dung va nhat ky st dung cta ngudi dung. Pay la
dir liéu dau vao cua hé thong da duge mé ta trong
muc 2.1.1. T4t ca cac dit liéu nay dugc dung dé xdy
dung hé théng goi ¥ 4p dung cho trang web téng
hop tin tirc ty dong.

Hé thdng nay bude dau duge 4p dung cho hoc
sinh truong THPT Lé Anh Xuan, Bén Tre. Thuc
nghiém trén bon 16p khéi 10, 11 (10a, 10c1, 11a,
I1cl, 11c2, 11c4, 11c5). NewsRES tinh thoi diém
thuc nghiém c6 tong sb 1020 tin va 280 nguoi
ding, ¢6 duge 229 giao dich (session), sé tin goi y
cho nguodi dung (Recommendhistory) 6481 tin,
téng so tin nguoi dung doc 1976 tin.

3.2 Phuong phap thir nghiém

Trong truong hop phén 16p nhi phan (16p goi y
14 16p can quan tam, 16p khong goi ¥). Trong phan
16p nhi phén, ngudi ta can tinh ma tran phéan 16p C
c6 kich thude 2x2 (Bang 1).
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Béang 1: Bang ma tran phén lép C

dw doan => Goiy Khong goi y
Dung True — Positive (tp) False-Negative (fn)
Khong dung False — Positive (fp) True — Negative (tn)

Trong dé:

— True positive (tp): S6 tin tirc tu vén
chinh x4c.

— False negative (fn): S6 tin tic ding ma
khong co tur van.

— False positive (fp): S6 tin tirc tw van khong
chinh x4c.

— True negative (tn): S tin tic khong ding
khong tu van.

Céc d¢ do dugc tinh thong qua precision, recall
va F- Measure xac dinh theo cong thuc. Gia tri
precision, recall cang 16n hiéu qud phuong phap
cang cao[2].

S0 tin tivc tU vén chinh xic tp
to+fp

tp
Tong s6 tin tirc trong tap ngudi dimg  tp+ fn

precision = : —— r
Tong s6 tin tive tU van

S tin tlec tU vin chink xic

recall =

2 x precision x recall
precision + recall

F — measure =

Vi du ching ta c6 thé xét giao dich id la
7e02fa0676, tap dir li€u c6 940 tin trong d6 c6 15
tin s dung 13 16p nguoi dung quan tdm va 913 tin
thudc 16p khong dung. Ta tinh duoc cac sai sé du
doan sau:

Béng 2: Ma trin phéan lép

du dodn => Goiy Khong goi y
Dung 12 3
Khong dung 28 897
S0 tin tikc tU van chinh xic 12 0%
recision = ———— —= =
2 Tong so tin tlc tUvan  12+28
S6 tin tivc tU van chinh xic

recall = ————— - — =80%

Tong so tin tlc trong tap nguoi ding

2 x precision x recall 2 x30% x 80%

F - measure = = =43.64%

precision +recall — 30%+80%
3.3 Két qua thir nghiém

Hé théng NewsRES 1a mo hinh goi ¥ tin tic.
Do precision, recall va F-Measure dugc tinh toan
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dwa trén 1020 tin dung dé tu van. Thong qua kiém
nghiém, ching t6i duoc Kkét qua kiém nghiém cua
md hinh dé xuat trong truong hop khi ngudi ding
dang nhap va nguoi dung khong dang nhap duogc
thé hién trong hai bang (Bang 3, Bang 4).

Bang 3: Két qua thwe nghiém khi nguoi ding

ding nhap
SessionID Precision Recall F-Measure
084a7a6be3 26.73% 87.10% 40.91%
1663e275a7 36.36% 98.11% 53.06%
4998df2c47 18.75% 100% 31.58%
398ca839ae 25.23% 93.10% 39.70%
24878b0e96 30.53% 100% 46.78%
6afde6425b 50% 100% 66.67%
90b50df2dc 16.67% 100% 28.58%
7e36e77535 23.88% 100% 38.55%
36670fc3b6 25% 100% 40%
8dac844637 21.62% 100% 35.55%
8dbc531d17 16.67% 80% 27.59%
5d5c¢751399 10% 50% 16.67%
27d8e225a4 50% 100% 66.67%
518ee45dc7 50% 100% 66.67%
7e02fa0676 35.71% 83.33% 50%
fbb077a2d0 25% 100% 40%
2486dac3a9 44.44% 100% 61.53%
Tong 30.59% 94.17% 45.26%
Bang 4: Két qua thue nghiém khi nguoi ding
khéng ding nhap

SessionID  Precision Recall F-Measure
672991a038 42.86%  100% 60%
24878b0e96 34.48%  100% 51.28%
9f0f1540b2 20% 50% 28.57%
7ed88d577c 33.72%  100% 50.43%
4998df2c47 27.27%  100% 42.85%
1663e275a7 14.29%  100% 25.01%
613b3746d5 40%  100% 57.14%
9b79d29215 20.22%  100% 33.64%
8cle09d46d 10.34% 75% 18.17%
6afde6425b 7.14%  100% 13.33%
24eb7bfc3 36.36%  100% 53.33%
7e02fa0676 26.92% 77.78% 40%
5a212af2c6 40%  100% 57.14%
4738ac737a 22.22%  100% 36.36%
57102845ad 12.50%  100% 22.22%
ed42411619 22.86%  100% 37.21%
Tong 25.13%  86% 38%

Két qua thyc nghiém cho thdy (Precision
30.59%, Recall 94.17% va F-Measure 45.26%.) thi
hé thong NewsRES hi¢u qua hon khi nguoi dung



Tap chi Khoa hoc Truong Pai hoc Can Tho

khong ding nhap vao hé théng (Precision 25.13%,
Recall 86% va F-Measure 38%).

4 KET LUAN VA DE XUAT
4.1 Kétluan

Chung t6i d4 trinh bay mé hinh hé théng goi y
ap dung cho trang web tong hop tin tirc ty dong va
hiéu qua Kkét hop loc ndi dung va loc cong tac dé
g01 ¥ tin tirc cho nguoi dung.

Dé tai da tién hanh thir nghiém mo hinh trén tap
dir liéu (NewsRES) ¢6 940 tin duoc 13y tu dong tir
hai trang web vnExpress.net, dantri.com.vn, nguoi
st dung la hoc sinh truong THPT Lé Anh Xuan
khdi 10, 11. Két qua kiém nghiém trén tap dir liéu
NewsRES, ta co Kkét qué véi Precision = 30.59%,
Recall = 94.17% , F-Measure = 45.26%.

Theo cong trinh nghién ciru, phat trién va tmg
dung CNTT-TT, Loc cdng tac va loc theo ndi dung
dua trén md hinh dd thi, nam 2009 cua Nguyén
Duy Phuong, Tt Minh Phuong[5] thi d§ do
Precision = 29.2%. Tuy khong thé so sanh truc tiép
két qua thuyc nghiém cta ching t6i so véi cong
trinh trong bai bao [5], nhung két qua nay ciing
phan anh dugc cac hé théng 201 v hién tai chua dat
duoc gid tri precision cao nhu nhitng linh vuc
nghién ctru khac.

4.2 D@ xuit

Tién hanh thir nghiém hé théng NewsRES véi
nhiéu ddi trong khac nhau (gido vién, hoc sinh,...)
v6i khoang thoi gian nhiéu hon.

Tim kiém cac dir liéu trong cing linh vuc dé so
sanh, d6i chiéu két qua nghién ctru v6i nhitng gidi
phép khéc.

Hoan thién hé théng goi ¥ ngudi doc cho trang
web tong hop tin tirc ty dong thong qua viéc danh
gia két qua goi y va phan hoi ciia ngudi doc ciing
nhu trong lac so sanh véi cac giai phap khac dé
tang chit lugng cua cac goi y.

Phat trién trén cac linh vuc khac nhu tim kiém
khach san, dia diém du lich.
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