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TOM TAT

Ngay nay cling véi sy phét trién cua thuong mai dién tir, nhu cau tim hiéu s thich cua nguoi ding dé téi vu
hoa loi nhuan ngay cang ting. S¢ thich duoc thé hién qua hanh vi cua ngudi ding trong qua trinh duyét web hoic
céc ung dung lién quan thuong mai dién tir khac. Bai bao nay trinh bay céch tiép can sir dung k¥ thuat so sanh chudi
trén cac phién duyét web dé danh gia su twong tu trong hanh vi ngudi dung va phan loai ho. Két qua phan loai nay
c6 thé sir dung dé dy doan hanh vi ngudi ding web trong thoi gian thuc, va c6 nhimg dé xuat duyét web pht hop Vi
tirng loai nguoi dung.

Tir khoa: Khai pha dir liéu web; so sanh chudi; phan loai ngudi dung; thuong mai dién tir.

Web user segmentation using sequence alignment
ABSTRACT

Nowadays, with the rapid advances in e-commerce, user interest understanding becomes more and more
essential in order to benefit the business. Users reveal this kind of interest through their behavior during their
sessions in e-commerce applications. In this paper, we present the approach using sequence alignment for web
sessions to evaluate the user behavior similarity in order to segment them. The segmentation result is applicable for

real-time web prediction and recommendation.

Keywords: Web mining; sequence alignment; user segmentation; e-commerce.

1. Giai thiéu

Céc chién luoc tiép thi trén Internet dua
trén hanh vi nguoi dung dang nhan dugc sy
quan tam ngay cang I6n caa cac doanh nghiép
thuong mai dién t. Hoat dong cua cac chién
lugc dang nay dua trén viéc thich nghi ung
dung thuong mai dién tor véi hanh vi nguoi
dung trong thoi gian thuc, khi ho dang truy cap
ung dung. Dé dat duoc muc dich nay, cac cong
cu tinh todn nhanh sy twong tu gitra cac phién
truy cap la thiét yéu, nhim xac dinh nguoi
dung thuoc nhém twong wng nao. Muc do
turong tu nay duoc sir dung dé gom nhom céc
phién truy cap, va qua do phan loai ngudi dung
web (Cooley, R. va cong su, 1997). Phién truy
cap c6 thé duoc xem nhu chudi cac su kién,
nén dé don gian hoa phan trinh bay trong bai

bao nay, chiing toi str dung chudi ky tu nhu A-
B-C-D-E dé dai dién cho chudi céc trang web
duogc tham viéng trong phién truy cap.

K3 thuat so sanh chudi da dugc tng dung
tir rat lau trong Cong nghé Sinh hoc va céc
nganh lién quan, nhiam tim ra nhitng doan
twong tu nhau gitra cac chudi RNA, ADN
hodc protein (Hinh 1). Hai hudng tiép can
chinh trong ky thuat nay la so sanh toan cuc
(global alignment) va so sanh cuc bo (local
alignment) dé danh gia mot cach toan dién su
tuong ty gitta cac chudi. Hai thuat toan tiéu
biéu va duoc ap dung rong rai, lan luot dai
dién cho so sanh toan cuc va cuc bo la
Needleman-Wunsh (Needleman, S.B. va cong
su, 1970) va Smith-Waterman (Smith, T.F.,
1981; Zahid, S.K., 2015).
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Hinh 1. So sanh céc chudi trong Céng nghé Sinh hoc nham phat hién muc d6 twong tu

2. Phwong phap nghién ciru

Nhu di dé& cap, so sanh toan cuc va so
sénh cuc bd danh gia mare d6 twong ty cua cac
chudi theo nhitng cach khac nhau.
Needleman-Wunsh (NW) c6 xu hudng tim
kiém su tuong tu tong quat trén sudt chiéu dai

ABABCDEFGHGH
A_ _BC_EFG_GH

Hinh 2. So sénh chudi toan cuc

Trong bai bao nay, dé danh gia mic do
tuong ty gitra hai chudi cho tung thuat toan,
ching t6i dung thang do +1 cho cip phan ti
giong nhau va -1 cho cap phan tir khac nhau
khi so sanh chudi st dung NW. Véi SW,

cua cac chudi, vi vay thuat toan nay rat hiéu
qua trén céac chudi c6 chiéu dai twong dwong
nhau (Hinh 2). Smith-Waterman (SW), nguoc
lai, tap trung vao nhiing ving twong tu gita
hai chudi nén thich hop véi cac chudi co chiéu
dai chénh lech (Hinh 3).

ABABCDEF_GHGH
_ _ABC_EFGGH_ _

Hinh 3. So sanh chudi cuc bo

thang do tuwong tng la +2 va -1 twong ung, Vi
SW tép trung vao nhirng vung tuong tu roi rac
giira hai chudi. Véi thang do nay, su khéc biét
trong cach so sanh chudi dugc thé hién rd
trong cac vi du sau (Hinh 4,5, 6, 7, 8):

ABCDEFGHIJK

A

Hinh 4. So sanh hai chudi c6 do dai chénh léch c6 mot phan tir tuong tu, két qua SW = 2

AB ABCD
AB ABCE
Hinh 5. So sanh hai chudi trang lap, Hinh 6. So sanh hai chui c6 do dai nhu nhau
ket qua NW = 2 c6 cac phan tir tuong tu, két qua NW = 2
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Cap chudi trong hinh 4 c6 d6 dai rat
chénh léch va chi c6 mét phan ta chung.
Trong khi hai cap chudi trong hinh 5 va 6 co
d6 dai twong duong va c6 ndi dung trung lap
hodc nhiéu phan tir twong ty. Tuy nhién ddnh
gia vé do twong ty cua cua SW cho cap
chudi hinh 4 va caa NW cho hai cap chudi
hinh 5 va 6 1a gidng nhau. DBiéu nay cho thay

ABCD
XBCY

Hinh 7. So sanh hai chudi c6 d¢ dai
tuong duong c6 cac phan tir tuong tu
theo thur tyu, két qua SW =4, NW =0

Cap chudi dé so sanh c6 do dai cang khac
biét, NW cang cho thay su khong phi hop cua
thuat giai nay trong viéc danh gia d6 tuong tu.
Nhu trinh bay tai Bang 1, NW danh gia cap
(ABC, BCD) c6 d6 twong tu thap hon (ABC,

su khac biét cua hai thuat toan trong danh
gia do twong tu cua cac cap chudi. Mot vi du
khac vé su khac biét nay duoc trinh bay tai
hinh 7 va 8. Hai cap chudi déu co6 diém NW
= 0, nhung diém SW cua cap chudi hinh 7
(4) cao hon cip chudi hinh 8 (3) vi do lién
tuc cua cac phan tir twong tu trong hinh 7
cao hon.

ABDC
XBYC

Hinh 8. So sénh hai chudi c6 do dai tuong
duong c6 cac phan tu twong tw theo thir ty,
két qua SW =3, NW =0

ABCDEFGHINKLMNO). Do d6, NW can
duoc két hop véi thuat giai khac tap trung vao
su twong ty cuc bo dé co duoc két qua tbi uu
va phu hop vai ngit canh cua cac phién truy
cap trén web.

Bang 1

Do tuong tu do bai NW trén mot s cap chudi co do dai khac biét nhau
ABCDEFGHIJKLMNO|ABC |BCD |ABCDPFQHRJSLTNU|AAAAAAAAABCD

ABCDEFGHIJKLMNO 3.0 | 3.0 3.0 -10.2

ABC 3.0 0 3.0 2.99

BCD 3.0 0 3.0 2.99

ABCDPFQHRJSLTNU 3.0 3.0 | 3.0 -10.2

AAAAAAAAABCD -10.2 2.99 | 2.99 -10.2

Chung t6i dé xuat mot su két hop gitra NW
va SW trong viéc danh gia su tuong tu gitra Cac
cap chudi dai dién cho phién truy cap web cua
nguoi ding. Pé chimg minh cho wu diém coa sy
két hop NW va SW thay vi ing dung riéng l¢,
chiing t6i dua ra két qua vé do tinh khiét (purity)
cua cum (cluster) trong ba truong hop:

1. Ung dung NW

2. Ung dung SW

3. Ung dung két hop NW va SW.

Po tinh khiét cia cum cho thay hiéu qua
cua thuat toan phan cum. Thuat toan cang
hiéu qua, cac phan tir cua cum cang dong
nht, d6 tinh khiét cuaa cum cang cao. Hinh 9
minh hoa do tinh khiét caa ba cum, v&i céc
phan tir d6ng nhat c6 mau giéng nhau.
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Hinh 9. Purity = 5/6

3. Két qua

Nhu dé& xuit trong phan trudc, ching toi
thuc nghiém céc (ng dung riéng Ié va két hop
caa NW va SW trén dir liéu nguoi dung dugc
trich xuat tir website http://www.campus-
fonderie.uha.fr/. Dich vu duoc trién khai phia
back-end cua trang web nay cho phép thu thap
dir liéu cua céc phién truy cap, nhu cac trang
dugc thim viéng, thoi gian, thoi diém...

Ma phién truy cap  URLs

000001
000001
000001
000001

Pé tang hiéu qua caa thuat toan clustering
va s6 lugng URL c6 thé xir ly, cac URL sé&
dugc dai dién bang cac chit s6. Vi du, phién
truy cap 000001 trén bao gom 4 URL

Bang 2

Purity = 4/6

Purity = 3/5

tuong tng, va tra vé log file véi cac dinh dang
nhu .csv, .txt... Log file dugc lam sach
(cleaning) dé loai trir dit liéu bi 16i/khéng hop
I¢ trude khi p dung céc thuat toan clustering
phan cum. Log file bao gom nhiéu phién truy
cap, mdi phién chaa it nhat mot trang web
duogc viéng tham, sau day 1a vi du rit gon cua
mot phién truy cap duoc ghi nhan trén log
file:

http://www.campus-fonderie.uha.fr/fr/droit/
http://www.campus-fonderie.uha.fr/fr/economie-et-societe/
http://www.campus-fonderie.uha.fr/fr/management/
http://www.campus-fonderie.uha.fr/fr/management-interculturel/

1 2 3 4. Két qua do tinh khiét caa cum, sau
khi ang dung riéng lé va két hop NW va SW
trén log file gdm 2000 phién truy cap, dugc
trinh bay tai Bang 2:

Két qua do tinh khiét cuia cum qua céc tng dung riéng Ié va két hop NW va SW

piem NW > %
dp dai chudi dai
hon

P tinh khiét
caa cum

81% 63%

Piém SW gap doi
d9 dai chueéi ngan
hon

Diém NW > Y d dai chudi
dai hon va diém SW gap doi
d9 dai chuéi ngan hon

92%


http://www.campus-fonderie.uha.fr/
http://www.campus-fonderie.uha.fr/
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Hinh 10, 11, 12 lan lwot minh hoa két qua
phan cum bang NW, SW va két hop NW va
SW trén dir lieu gom 32 phién truy cap dai
dién. Sau khi ap dung NW va SW riéng l¢ va
két hop nhu bo loc, sé phién truy cap tuong
(ng trén hinh 10, 11, 12 lan luot 14 26, 32 va
23. Viéc ap dung NW khién cac phién truy
cap twong tuw nhau mot cach toan cuc, nhung
1081 9 2 4hoacl 2 3 4 5Iavidu
vé su khong twong tu cuc bo so véi cac phién

truy cap khac. Nguoc lai, SW khién 10_ 1_
12 13 4 9 14, 9.3 4, 11 11 11,
truy cap khong cé su tuong tu toan cuc so Vai
céc phién con lai, xuat hién trong cac phan
cum. Con su két hop gitta NW va SW t6i uu
hon trong viéc gom nhom céc phién truy cap,
s6 phién it hon nhung chon loc duoc céc
phién twong tu nhau vé toan cuc ciing nhu
cuc bo.

Cluster dendrogram with AU/BP values (%)
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Hinh 10. Két qua phan cum bang hierarchical clustering khi diém NW > %4 d6 dai chudi dai hon
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Két qua phan cum bang hierarchical clustering khi diém SW gip d6i d6 dai chudi ngin hon
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Hinh 12. Két qua phan cum bang hierarchical clustering khi diém NW > % d6 dai chudi dai hon
va diém SW gap do6i do dai chudi ngan hon.

4. Két luan va Smith-Waterman, qua thyc nghiém di

K¥ thuat so sanh chudi duoc st dung  chiing to sy hiéu qua va thuc té khi lam viéc
phd bién Cong nghé Sinh hoc, ciing duoc  trén dir liéu cac phién truy cip cua ngudi
ung dung trong viéc phan cum cac phién truy  dung web.
cap web dé tim cac nhom nguoi dung twong Chlng t6i c6 ké hoach phat trién mot
tu nhau (Wang va cong sy, 2002). Tuy nhién,  thang do chinh thic dua trén sy két hop cua
vi ky thuat so sanh chudi vén khong dugc tao  hai ki thuat so sanh chudi toan cuc va cuc bo
ra dé sir dung trén dir liéu web, nd can phai  nay, dé viéc phan cum cac phién truy cap
dugc phét trién téi wu cho muc tiéu ndy. web, va qua d6 ty dong gom nhém nguoi
Cach tiép can cua ching toi dua trén sy két  dung, duoc nhanh chéng va hiéu qua hon véi
hop caa hai ky thuat so sanh chudi toan cuc  lugng dir liéu ngay cang 16n tir cac thiét bi st
va cuc bd, ma dai dién la Needleman-Wunsh  dung Internet phong pha hién naym
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