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Tom tit:

Phét hién quan tdm cua nguoi dung trén cdc mang
x& hoi 1a mot trong nhitng cha dé thu hat nhiéu quan
tam nghién cuu va ap dung trong nhiéu &ng dung nhu
céc hé tu van nguoi dung, cac chién lugc quang céo,
phén loai nguoi dung, ... Trong bai b4o nay, ching toi
dé xuat mot mod hinh phan tich mot s6 hanh vi cua
ngudi dung trén cac mang x& hoi dé phat hién va so
sanh tuong quan vé quan tam cua ho, sau do, danh gia
bang thuc nghiém véi dit liéu thuc. Két qua thuc
nghiém cho thay néu hai nguoi dung c6 nhiéu hanh vi
gidng nhau thi s& c6 quan tdm tuong ty nhau.

Tir khéa: Mang xa hoi, hanh vi nguoi dung, quan
tdm cua nguoi dung, d6 do tuong tu

. MODPAU

Theo tir dién Tiéng Viét [18] thi quan tam la su
cha y va dé tam mot cach thuong xuyén dén cha dé
nao d6, cac chu dé quan tam cta nguol dung trén cac
mang xa hoi thuong rat da dang va khong dé dang dé
Xép vao mét linh vuc nao do: Chang han nhu mot
nguoi dung thuong xuyén chia sé cac bai V|et vé lich
trinh c4c tran tennis, tham gia vao nhém cb dong vién
cua Man U, thuong xuyen thlch hoic binh luan hinh
anh cac van dong vién ...co thé xem nguoi dung do
quan tam dén chu dé the thao, hodc mét nguoi dung
thuong xuyén chu y dén cac bo phim bom tin, tham
gia nhdm ham mo mat ca i, dién vién nao do, thuorng
Xuyén theo dai lich chiéu va céc su kién bén Ié cua céc
lién hoan phim, ...c6 thé xem nguoi ding d6 quan tam
den chu dé phlm anh, glal tri ...Nhu vay, c6 thé néi
rang quan tam ctia ngudi dung trén cac mang xa hoi la
su dé tam va chu y thuorng xuyen dén mot hodc mot s6
chu dé nao o trén cc mang xa hoi.

Ciing theo tir dién Tiéng Viét [18], hanh vi 1a toan
bo nhung phan tmg, cach cu xtr ra bén ngoai cua mot
ngudi trong mot hoan canh cu thé. Con theo tir dién
Wikipedia [19] thi hanh vi 12 mét chudi cac hanh dong
lip di 1ap lai. Hanh dong 1 toan thé nhiing hoat dong
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(phan ng, cach ing xtr) cua co thé, c6 muc dich cu
thé 1a nham dap tng lai kich thich ngoai giéi, 1a hanh
dong hoic phan tng cua dbi tuwong (khéch thé)
hoac sinh vat, thuong su dung trong su tac dong
dénmoi truong, X& hoi. Hanh vi co thé thudc véy
thuc, tiem  thirc, cong  khai hay bi mat, co the¢ tu
giac hodc khong tu giac. Hanh vi la mét gia tri c6 the
thay doi qua thoi gian.

Hién nay, véi sy I6n manh va anh hudng sau rong
cuia cac mang xa hoi, cac nghién ctu vé& quan tdm cua
nguoi ding trén cac mang xa hoi khong nhimg duoc
rat nhicu ca nhén, t6 chic chl y ma chlng con c6 rat
nhiéu &ng dung trong cac dich vu truc tuyén nhu cac
hé théng khuyén nghi nguoi ding, cac chién lugc
quang cdo san pham, cac chuong trinh gi('yi thiéu dich
vu cho nguorl dung...Quan tdm cua nguoi dung trén
c4c mang x& hoi 1a mot huéng dwoc rat nhiéu nha
nghién ctru phén tich va dua ra nhiéu cach thic dé thu
duoc cac két qua nghién ctru khac nhau. Theo khdo sat
cia chung toi, c6 mot sb cach phét hién quan tam
nguoi dung pho bién dung trén cac phuong tién truyén
théng nhu: trich xudt thong tin tir thdng tin c4 nhan
nguol dung (proflle) [2, 8, 17]; trich xuat tir cac lién
két cua nguoi dung dén cdc nguoi dung khac (follows,
link) [2, 7, 12]; trich xuat hanh vi danh diu, dang bai
(tag, post)...ctia nguoi dung [9, 10, 12, 13]...

Tuy nhién, hién nay cac théng tin ca nhan cua
ngudi ding trén cac mang xa hoi rat kho thu thap do
yéu cau bao mat nguoi dung hodc nguoi ding cling
thuong xuyén khong cung cép day da théng tin. Thém
nira, cac thong tin cta nguoi dung thuong qué it, qué
roi rac ciling 1a mot tro ngai trong nghién ciru vé quan
tam cua nguoi dung trén cac mang Xa hoi, vi vay, cac
nghién ctru ve quan tam cua nguoi dung trén cac mang
xd hoi nhitng ndm gan day thuong di theo hai huéng
tiép can chinh: mot 1a phan tich vé cac két néi, quan hé
ban be, nhitng danh sach nhung nguoi duoc theo dbi,
cac danh dau... cia ngudi ding trén cac mang xa hoi
nhu [2, 7, 8]; ha1 1a phan tich céac bai dang (status) va
céc thudc tinh lién quan dén cac bai dang cia ngudi
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ding trén cac mang xa hoi [7 9, 11, 12]. Céc nghién
ctru ndy cha yéu di sdu vao van dé xac dinh hodc phét
hi¢n quan tam cua ting c4 nhan nguol dung, chua chu
y nghién ciu nhiéu vé mdi lién quan gitra nhitng nguoi
dung trén cac mang xa hoi

Bai bao cua chling t6i dua trén két qua nghién cau
da c6 vé md hinh hanh vi cia nguoi dung dé wéc
lugng quan tdm tuong ty cua Cac nguoi dung trén
mang X& hoi

Phan con lai cia bai bao duoc to chic nhu sau:
Phan 2 Ia gisi thigu vé mo hinh bai vict va uéc luong
d6 tuong tu glua cac bai viét; Phan 3 glorl thiéu ve
hanh vi va uéc lugng d6 tuong ty hanh vi; Phan 4 1a
udce lugng quan tdm tuong tu ctia ngudi ding va phan
5 1a phan thyc nghiém va danh gié;

IIl. MO HINH BAI VIET VA DO TUONG TV
GID’A CAC BAI VIET TREN MANG XA HQI

A. M@ hinh bai viét ciia nguoi ding

Trén mot mang xa hoi, cO mot tap nhiing nguol
dung, mdi nguoi dung co thé c6 mot hozc mot so bai
viét, mot bai viét trén mot mang x& hoi co thé 1a mot
video clip, mot hoac mét s6 bac anh, mot van ban,
hodc mot su két hop nhitng thanh phan nay.

Céc bai viét trén mang xa héi thuong chia thanh
hai nhém: Nhom thi nhat 1a bai viét cua nguol ding
tu viét sau d6 dang 1én twdong cua minh, co thé danh
ddu vi tri, va danh du nhimg nguoi hen quan, danh
diu cam xiic . . Nhom thir hai la bai viét bao gom noi
dung cla nguol Vlet tu viét va mot noi dung dugc chia
sé c6 thé bai viét cua chinh ho hoic cta ngudi ding
khéc, co thé chia sé tir mang x& hoi hién tai hodc tur
mot mang x& hdi khac, hoac chia sé tir mot phuong
tién truyén théng xa hoi khéc nira.

Bai bao chi quan tim dén phan chira van ban (text)
va danh dau (tag) hodc biéu twong cam xic (emotion
icon) cua bai viét con cac hinh anh, cic video, cac &m
thaanh s& khong dugc xem xét trong bai bao nay. Vi
vay trong bai bao, mot bai Viét dugc mo ta boi cac dac
tinh cua ching, bao gém: tiéu dé (caption), thé loai
(category), cac danh dau (tags), noi dung (content),
cam xuc (emotion), quan diém (sentiment), ...

B. D¢ tuong tr c&c bai viét trén cac magng xa hgi

Khi ddng mot bai viét trén mang Xa hoi nguoi dung
phan nao d thé hién thai do va sy chu y caa minh vé
mot cha dé nao d6 thong qua bai viét, vi vy, dé udc
luong d6 twong tu cac bai viét da dang cua nguoi
dung, bai bdo xem xét @6 tuong ty giita cac thanh phan
da dang cia nguoi dung va xay dung b tir khoa turong
uwng. Cach thuc xay dung bo tir khda dua trén nghién
cuu trong [10] cua nhdm tac gia, sau d6 dugc tinh toan
va udc lugng dua trén TF-IDF cua cac tir khoa cua
mbi bai viét

Khoang cach cosine dugc s dung dé tinh do
tuong tu gitta hai ddi twong, bai bao ciing sir dung ky
thuat N-gram duoc gigi thiéu boi W.B. Cavnar va J.M.
Trenkle [16] dé xay dung cac tap tir khoa va ké thira
va mo rong thuat toan dé xuit boi S.A.Takale va S.S
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Nandgaonkar [14] cho ting tir Tiéng Anh dé xay dung
va phan tich cac N-gram ap dung cho ngdn ngit Tieng
Viét. Sau khi phan tich, bai bao sir dung TF-IDF dé
xay dung vecto chtra gid trj ciia cac thanh phan trong
b6 hanh vi cta ngudi dung. TF-IDF (Term Frequency
— Inverse Document Frequency) 1a trong s6 cua mot tur
trong tai liéu ctia nguoi dung dugc tinh dya trén thong
ké mirc do quan trong hay so lan xuét hién cua tir nay
trong tai liéu @6, cach tinh nhu sau:

Goi n,, 1a sb 1an tir khoa k xuét hi¢n trong vecto v
cua bai viéte, N, la tong sé tir khoa cua bai viét e
duoc biéu dién béi vecto v, Ny 12 tong s6 cac bai viét
clia ngudi ding u, Ny, 12 tong sé cac bai viét cia nguoi
dung u c6 chura tir khoa k. Khi do:

Tf?gn suét cua tir khoa k xuét hién trong vec to v ciia
bai viét e 1a TF dugc tinh theo cong thirc (1) nhu sau:

tf (kv) = 32, (1)

Tén suat nghich dao cua tir khoa k xuét hién trong
vec to v cua bai viét e 1a IDF duoc tinh theo cong thirc
(2) nhu sau:

idf (k, Ng) = log (i), @)

Trong ,Sé cua tir khda k xuat hién trong vec to v
cua bai viét e 14 TF-IDF dugc tinh theo céng thirc (3)
nhu sau:

va tf —idf(k,v) = tf(k,v) xidf (k,N,) (3)

Nhu vay dua trén cac cong thuc (1), (2) va (3) bai
béo tinh todn cac gia tri cho vec to thudc tinh cua cac
bai viét ctia ngudi dung trén cac mang xa hoi nhu sau:
Gia su U la mét tap nguoi dung trén mot mang xa hoi
va mdi u; € U c6 mot tap bai viét da dang E7*", véi
mdi bai viét dugc biéu dién boi 5 thanh phan ky hiéu
tuong (g nhu sau: ndi dung la cont, danh dau la tags,
nhém bai viét la cate, quan diém la sent va cubi cung
cam xuc ky hiéu la emot.

Goi ef € E/”" , e € E/”"" la hai bai viét wong
tng cua u;,u; € U, mai tap tr khoa cia mdi bai viét
ek € EP®*" dugc biéu dign bang mot vecto v¥ tuong
ung.

Sau khi tinh TF-IDF cua cac tir khoa trong hai
vecto bicu dien hai bai ding, bai viet thu dugc cac
vecto chuta trong so6 cuia hai bai viét twong tng vy, v}”.
Khi d6, do tuong ty cua cua hai bai viét eik, ejl duoc
tinh theo cdng thuc (4) nhu sau:

Simentry (ez ) ) Dcosme (Vk ’ W (4)
Trong d6, v}, v} 1a cac vecto chira trong sb tinh

theo TF-IDF cua hai bai viét e, ef twong tng

. MO HINH HAN‘H VIVA U:C')’C LUONG
TUONG TU HANH VI CUA NGU'O'I DUNG

A. M®& hinh hanh vi nguroi dung trén mgng x& hgi

Trong mot mang x4 hoi, c6 nhiéu nguoi dung két
ndi vai nhau theo cac kiéu quan hé nhu quan hé ban
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be, quan h¢ gia dinh, quan h¢ dong nghlep Trong do,
moi nguol dung c6 mot khong gian ca nhan riéng va
nguoi dung co toan quyen lam nhung viéc ho mubn,
ching han nhu ding cac bai viét md ta trang théi ca
nhan; thich va chia sé niém vui vi hoan thanh céng
vigc hay dat dugc mot thanh tuu nao do; trich dan va
chia sé lai nhitng bai viét, bai bao, birc anh, doan phim
ma ban than thay thi vi...

Nhirng hanh dong nhu dang bai Vlet bai chia sé,
thich hozc binh luan trong mot bai viét hodc bai chia
s¢, tham gia mot nhdm trén mang xa hoi... goi chung
[4 cac hanh vi cta ngudi dung trén cac mang xa hoi.
Cac hanh vi trén mang xa hoi phan anh mot phan cach
g X ctia nguoi dung dé voi cac su kién hoac hién
tuong xay ra trén mang xa hoi

Vi du véi mot nguoi dung trén mang x& hoi
Facebook nhu Hinh 1 thi c6 cac thong tin nhu gi¢i
thiéu vé ban than, dang ndi dung bai viét, chia s¢ noi
dung tir phuong tién truyén thong xa hoi khac, nhém
tham gia, thich, binh luén, tra 1oi binh luan, ...

Bai ngudi dung viét Bai ngudi djng chia sé

Théng tin c& nhan

Natthich  Nat binh luan  Nat chia sé

Hinh 1. Vi du vé nguoi ding trén MXH Facebook

Céc hanh vi trén mang x& hoi c6 rat nhiéu kiéu
kh&c nhau nhu: dang bai viét, chia sé bai viét, binh
luan trong mot bai viét, két ban, theo ddi mot nguoi
dung khac hoac mét trang khac, ... nhung trong bai
bao chi tap trung nghién cau va xem xét cac hanh vi
pho bién nhat bao gom: dang mot bai viét (post), chia
sé bai viét (share), thich bai viét (like), binh luan trong
bai viét (comment)

Tuy nhién, hanh vi chia sé bai viét trén mang xa
hoi cia nguoi dung duge bao ham trong hanh vi dang
bai nén bai b4o xem hanh vi chia s¢ dong nhit véi
hanh vi dang bai. Trén mot sb mang x& hoi nhu
Facebook.com, Twitter.com hanh vi binh luan vé mot
binh luan trong mot bai viet ciia nguoi dung dugc xem
nhu 1a binh luan trong bai viét dé tranh phuc tap va
nhap nhang khi théng ké cac binh luan va thong nhat
veé khai niém st dung.

Nhu vay, mdi ngudi ding trén mang xa hoi duoc
bai bao tap trung xem xét véi cac hanh vi sau: ding
bai viét, thich bai viét, binh luan trong bai viét

B. Udc luong d¢ twong tw hanh vi nguoi dung

Gia str U la mot tap nguoi dung trén mot mang xa
hoi, khi d6, mdi u; € U c6 mot tap cac hanh vi B;, véi
mdi b} € B; c6 thé 1a mot trong ba hanh vi dugc ky
hi¢u trong (ng nhu: dang/chia s¢ bai la post, thich bai
viét 1a like, va binh luén trong bai viét 1a comm
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Khi do, viéc wée luong do tuong ty gitra hai tap
hanh vi nguoi dung B;ctau; €Uva Bjcuau; €U
duoc tinh toan bang cach tich hop cac do tu()‘ng tu cua
ba tap con cac thudc tinh post, like va comm. Dé tinh
do tuong tu gitra cac thudc tinh hanh vi cta bo hanh vi
thi bai bao tinh toan nhu sau:

- D¢ twong ti hanh vi ddng bai viét (post)

Goi u;,u; € U la hai ngudi diing, mdi ngudi ding
c6 tap céc bai viét da duoc dang EP**, EP** € E va

J 7 =X z
mdi nguoi ding s& co mot vecto trong s6 biéu dien cac

bai viét cua ho tuong tng lau},uY . Véi mdi cap
nguoi ding w;,u; € U thi mai thanh phan uf cua
vecto 4} duge tinh nhu sau:

Mdi ek € EPO** cua u; tinh do twong tw cta e voi
tit ca céc bai viéte/ € EP** cuaw; € U. M3i thanh
phan u¥ duoc tinh theo cong thuc:

k _ i k i k
up = max(Slmentry(ei ’ 6}), R Slmentry (ei ’ ejm))

®)

Trong d6, ef € EP** vam la sb bai viét cia u; va
simentry(ei,ej) la d6 tuong tu cua hai bai viét e;, ej
tuong ung

M3i thanh phan u¥ cia vecto 1)" ciing duoc tinh
tuong tw, khi d6, do twong ty cua hai nguoi dung
u;, u; € U duya trén hanh vi dang bai viét dugc tinh
bang:

Slmuser entry (ul' uj) Dcosme (ﬁ:v' uy (6)

Trong dou uy ,u la cac vec to chua trong sb cac
bai viét da duoc dang cua hai nguoi dung u;, u; twong
tng, c6 thé thdy rang simyser—enery(usw;)  NAM
trong khoang [0,1]

- D¢ trong tyr hanh vi thich/ quan tam bai viét

Mdi ngudi ding trén mang x& hoi ¢6 thé thich hay
quan tam (nguoi dung thé hién cac thai do yéu, mim
cudi, lo au, budn, gian dir...trong bai bao déu duoc coi
1a c6 quan tam dén bai viét) hoac bo qua mot bai viét
trén mang xa hoi, dé woc lugng do tuong tw hanh vi
thich/quan tdm cta hai nguoi dung vé bai viét thi bai
bao xem xét va tinh toan nhu sau:

Goi E{*¢ va Ef'*** lan luot 12 tap cua cac bai viét
da dugc thlch/quan tam cua nguoi dung u;,u; € U,
khi d6 d6 twong tu vé hanh vi thich/quan tam bai viét
cia hai nguoi ding w;,u; € U dugc tinh bang do
tuong tu glua hai tap bai viét da duoc thlch/quan tam

cua hai ngudi dung dua trén cong thic (5) va (6) nhu
sau:

SiMyser—tike (ui' uj) = D¢osine (ﬁ)w ﬁjw (7)

Trong d6 u}”, 4} la céc vecto chira trong s6 cAc bai
viét da duoc thlch cua hai nguoi dung u;, Y tuong

g, ¢6 thé thdy rang sim, ke (Wi, ;) ndm trong
khoang [0,1]

- D¢ tuong i hanh vi binh lugn trong bai viét

M3di ngudi dung c6 thé binh luan hoic thich mot
vai binh luan ma cac nguoi dung di binh luan trong
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mot bai viét, dé uéc lugng d6 twong tu vé hanh vi binh
ludn cta hai ngudi dung, bai bdo xem xét cac binh
luan cua hai nguoi ding va bai viét ma ho da binh luan
trén mang xa hoi. Cac binh luan cua nguoi dung do
Cung V6i bai viét ma nguoi dung da binh luan duoc
xay dung bo tir khoa dua trén nghién ctu cua [16, 14]
va tinh toan TF-IDF tap tir khda nhu cach udce lugng
trong s6 cua bai viét da dang cua nguoi dung theo cac
cong thire (1), (2) va (3). Khi d6, dé twong tu hanh vi
binh luan cta hai nguoi dung dwgc bai bao tinh toan
nhu sau:

Goi u,u; € U 14 hai nguoi dung, mdi ngudi ding
c6 tap cac binh luan cung cac bai viét ma ho da binh
luan trong d6, Ef°™™, ECO™™ € E va mdi nguoi dung
s& O mot vecto trong sb biéu dién cac binh luan va bai
viét ma ho da binh luén twong tng la uy, u}" .

MGi thanh phan cua @Y, i} duoc tinh nhu cong

thirc (5), trong dé céac bai viét duoc két hop thém cac
binh luan ctia nguoi ding trong thudc tinh ndi dung
cont dé tinh toan va udc lugng

Khi d6, d6 tuong tw v& hanh vi binh luan cua hai
nguoi dung u;, u; € U duoc tinh dya trén cong thirc
(5) va (6) nhu sau:

Slmuser comm (ul’ u]) Dcosme (ﬂlwl uy’ (8)

Trong d6 ", ;" 1a cac vec to chira trong sd céac
binh luan va bal Vlet da duoc binh luan cua hai nguoi
dung wu;w; tuong Gng, cO thé thay rang

SiMyser—comm (Wi, 4j) ndm trong khoang [0,1]
C. D¢ tuong tw Cua nguoi dung theo hanh vi

Sau khi udc luvong d6 tuong tu trén ting tap hanh
vi cta hai nguoi dung thi do twong tu cua hai ngudi
dung dua trén céc hanh vi dugc tinh nhu sau:

Goi u;,u; € U la hai ngudi diing, mdi ngudi ding
c6 tap cdc bo hanh vi B;, B; € B va mdi nguoi ding
s& €6 Mot vecto trong so bieu dién cac hanh vi cua ho
tuong ung la @}", 4" dugc tinh bang:

Slmuser—entry (ui: uj):
=W

i SiMyser—tike (ui' uj)' 9)

SiMyser—comm (ui' Uj )’

<
Il

va

SiMyser—-entry (uj' ui)'
uj = SiMyser—tike (u]" ui)'
SiMyser—comm (uj' u')'

Khi d6, @6 tuong tu cua hai nguol dung u;, u; €
U duya trén cac hanh vi dugc tinh bang:

(10)

Slmuse‘r behavior (uu u]) Dcosme (_>W uy ) (11)

Trong d6 U, u]‘-’" 1a cac vec to chira trong s cac bo
hanh vi da thyc hién trén mang Xxa hoi cta hai nguoi
dung w;w; tuong Gng, cO thé thay rang
SIMyser—penavior (Wi» u;) N@M trong khoang [0,1]
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IV. UOC LUQNG QUAN TAM TUONG TY
NGUO'I DUNG

A. Xdc dinh céc chu dé trén mang xa hgi

Phat hién cac chu dé va céc quan tam dén cac chu
dé cua ngum dung da duogc rat nhidu nghién ctu dwa
ra nhu cic nghién ctu cta Bhattacharya et al [2],
Diana et al [7], Li Xin et al [9], Sheng Bin et al [13].
Bai bao dwa trén cac két qua nghién ctru trude d6 cua
chinh nhom tac gia [11] dé ap dung cho bai toan phan
loai c&c bai viét cua ngudi dung theo cac chii dé, nhom
nghién ctu sau khi phan tich da thu dugc mét danh
sach gom 21 chu dé chinh va 81 chu dé con duoc st
dung pho bién trén mang xd hoi. Bai bao ke thira ket
qua nghlen ctru do dé ap dung cho ude luong va phan
loai cac bai viét cua ngudi dung trén mang xa hoi vao
cac chu dé. Vi du mot s chu dé dugc minh hoa trong
Bang I. nhu sau:

Bang .  Vidu vé chi dé cung ttr khéa ctia chu dé

Chu dé Danh sach tir khoa

Giao duc Gido duc, tiéng Anh, hoc tip, kién thuc, thoi
quen, thé hé, giang day, dao tao, nghién ctru,
trai nghiém, gido duc, tiéu hoc, trung hoc, tr
nguyén, tir ddng, tiéng Viét, toan ciu, Qudc té,
Kinh té, X3 hoi, Van hoa, Quéc cong, cha me,
truc tuyén, Lién Hiép Quéc, hoc truc tuyén,
gido duc tiéu hoc, ...

Moi truong  |MOAi trudng, to hop, tu nhién, xa hdi, hé thong,
tap hop, tuong. tac, dinh nghia, con nguoi,

khong khi, d0 am, sinh vat, loai ngudi, moi

trudng, vt chat, ddi twong, tap hop con, ...

M&i chu dé sau khi xac dinh danh sach tir khoa
duoc biéu dién bang mot vecto trong sb i dugc tinh
toan theo cong thuc (3), trong d6, chi sé k 1a chu dé
thir k trong danh sach cac chu dé va w la ky hi¢u vec
to chua trong so6 cac tir khda cua chu dé thir k.

B. Xdc dinh quan tam theo c4c chu dé

Véi mdi nguoi ding u; € U , bai bao xac dinh mic
d6 quan tam cua cac hanh vi (post, like, comm) € B;
theo chu dé t; € T nhu sau:

Goi EP*t, EFke, EFo™™ |in Tuot 14 tap cac bai viét
da dang, da thich, da binh luan, bai bdo wéc luong d6
tuong ty cua mdi bai viét e € EP° da ding cua
ngudi ding u; € U véi méi chu dé t; € T duoc tinh
bang cbng thuc:

Slmentry topic (el » L ) Dcosme (vw tw (11)

Trong do, vY la vecto trong s6 cua bai viét
el € EP°" cuaw; € U vat) 1a vecto trong s6 cua chi
de tj € T. Nghia la do quan tdm cua bai viét theo chu

dé dua trén d¢ tuong tu cta cac tir khoa cua bai viét va
tir khda cua cha dé dang xem xét. Khi do:

Do quan tam dya trén hanh vi dang bai viét cia
nguoi ding u; € U theo chu dé t; € T dugc tinh bang:
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interestpost_mpic(ui,t]-) =

O’
max {(Simentry—topic(eil; t’);l (12)

k(s”nentry toplc(el ’ )J

Trong d6, n 1a sb bai viét da ding ciia nguoi dung
w;, €Uvat; €T la chu dé thtr j trong danh sach cac
chi dé dang xem xét

D¢ quan tam dya trén hanh vi thich/quan tam bai
viét cia nguoi dung u; € U theo chu dé tj € T dugc
tinh bang:

Lnterestlike_wpic (ui, t]) =

0’
maX{(Simentry—topic(eil: tj):l (13)

k(Simentry—topic (eim' tj))

Trong d6, m la s6 bai viét da thich/quan tam cua
nguoi ding w; € U va t; €T la cha dé thir j trong
danh séch céc chu dé dang xem xét

D¢ quan tam dya trén hanh vi binh luan bai viét
cia nguoi dung u; € U theo chu dé t; € T duoc tinh
bang:

mterestwmm_topic (ui, t]) =

01
max {(Simentry—topic(eil' tj)’ (14)

L(Simentry—topic(eip' tj)J
Trong do, P la s6 bai viét da binh luan cua nguoi
dungu; € Uvat; € T la chu dé thir j trong danh sach
céc chu dé dang xem xét

Nhu vay, mirc do quan tam cua nguoi ding u; € U
véi chu dé tj € T dugc tinh dya trén cac cong thic
(12), (13), (14)

lntereStbehavior—topic (ui: tj) =

OI
interesty,st—topic (ul-, t]-),
maxs . (15)

lnterestlike_topic (ui, t]),
LintereStcomm—topic (uir tj ),J
C. P quan tdm twong ti Ciia nguoi dung theo chu dé
dya trén hanh vi
V6i mdi u;, u; € U trén mang xa hoi cling tap cac
hanh vi B;,B; € B, d6 quan tam cua nguol ding
ul € U v6i chu dé t, € T duoc biéu dién biang vecto

(g()l 1a vecto do quan tdm ciia nguoi ding u; dén
chﬁ de t; trén mang xa hoi) nhu sau:

interest,ser—topic (Wi, tx) = qf trong do
interestyposte—topic (ui, ty),

ql" = intereStlike—topic (uy, ty), (16)
intereStcomm—topic (ui: tk)

Va do quan tam cia ngudi ding w; € U véi chi dé
ty € T duoc biéu dién bang vecto ¢} nhu sau:
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- = gk
1ntereStuser—topic(uj' tk) =q

interestyost—topic (u]-, tk),
q]" =4 interestxe_topic (uj, tk), an

lntereStcomm—topic (uj' tk)‘

Trong d6, c4c thanh phan cia hai vec to g¥ va q—}k)
duoc tinh theo cac cong thuc (12), (13), (14) va (15)

Khi do, do tuong ty quan tam cua hai nguoi dung
u;,u; €U véi chu dét; € T dya trén hanh vi dugc
tinh bang:

Simuser—topic(ui:uj: tk) = Dcosine (qlk: q}c ) (18)

Co thé thay ring simyser—ropic(wi wj, tx) Nam
trong khoang [0,1].

Sau khi d& xudt huéng tiép can uéc luong do
tuong ty gitta hai nguoi dung dua trén céc hanh vi va
dd quan tam tuong ty cua nguol dung theo chu dé, cau
hoi dat ra 1a: Néu hai ngum dung tuwong tw nhau dya
trén cac hanh vi thi ho co quan tam dén mgt 50 chu dé
twong tw nhau hay khong? va nguoc lai? Dé tra 1oi
cho cau hoi nay, phan tiép theo bai bao trinh bay thuc
nghiém dua trén dir liéu thyc dé kiém nghiém va dua
ra cau tra loi cho cau hoi nay!

V. THUC NGHIEM VA DANH GIA

Nhu bai bao da trinh bay & muc 1V, muc dich cia
thuc nghiém 1a dé tim cau tra 10i cho cau hoi: “Néu hai
nguoi dung tuwong tu nhau dya trén cac hanh vi thi ho
c6 quan tam dén mgt sé chi dé tiwong ne nhau hay
khong? va nguoc lai?”.

A. Thu thdp di liéu va xay dung tdp madu

Ching t6i thuc hién viéc thu thap dix liéu tur trang
mang Facebook.com. Mbi nguoi dung duoc chon 10
hanh vi gan thoi diém Iay dit liéu nhat bao gom: 10 bai
dang (post), 10 bai viet da thich (like), 10 bai viét da
binh luan (comment) Trong m6 hinh dé xuat, bai bao
chi xem xét cac bai viét, cac binh luan, cac baI’VIet
duoc binh luan, cac bai viét da thich, cac bai viét da
chia sé chtra van ban, con cac ddi twong khong chira
véan ban bi loai bo khoi tap dir liéu. Viéc loai bo cac
dic tinh khong phdi van ban dugc thuc hi¢n ty dong
thong qua chuong trinh tién xa ly dit liéu

Sau khi da xir ly, bai bao thu dugc 40 nguoi dung
thuc, bai viét thyc hién mi hoa tén nguol dung thanh
danh sach tir U001 dén U040 thanh cAc cap so sanh

Sau khi phan tich va loai bé cac bét cac cap trung
ldp, vi du C1,2 va C2,1, bai viét loai bo C2,1 chi d¢
C1,2. Caccgp C1,1 Van gitr nguyén. Bai viét thu dwoc
tong cong s6 lugng mau thir nghiém & Bang 11

Béng Il. Bo di lidu mau thu duoc

$6 lugng
Nguoi dung 40
S6 cip so sanh 840
S6 bai dang 400
S6 bai da thich 400
S6 bai da binh luan 400
B. Thuc nghiém

13
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Kich ban thyc nghiém duoc thyc hién theo niam
budc nhu sau:

1: Téch tir khéa va tinh TF_IDF cua bai viét
2: Uéc lugng do tuong tu cac bai viét

3: Udc lugng do tuong tu ctia ngudi ding
4: Téch tir khoa va TF —IDF cua cac chi dé
5: Udc lugng d6 twong tu quan tam

Thuc hién lan lugt véi tit ca cac bai viét cua trong
bo dit ligu thir nghiém, cac cap nguoi dung va cac chi
dé da xac dinh, chi tiét cac budc thir nghiém nhu sau:

Buéc 1: Phan tich cac bai viét thanh céc tir khoa,
loai bo tir dung, lay dinh nghia cac tir khoa theo tir
dién, phan tich lai va tinh TF-IDF cia mdi tir khoa
duoc minh hoa trong Bang 111 theo cdng thic (2)

Bude 5: Ude luong do twong ty cua cac bai viét
ciia mdi nguoi dung theo cac chu dé theo cong thic,
dé xac dinh d6 quan tdm cua ho véi mdi chu dé két
qua dugc minh hea trong Bang V.

Bang V. D6 quan tdm cta ngudi dung theo chi dé

Moi Sire | Cong Du lich Giao Ho6n

treong | khoe | nghé u fte duc nhén
U001 | 0.0159 | 0.0133 | 0.0400 | 0.0293 | 0.0135 | 0.0482
U003 | 0.0357 | 0.0259 | 0.0242 | 0.0319 | 0.0338 | 0.0244
U006 | 0.0357 | 0.0167 | 0.0264 | 0.0095 | 0.0281 0.0
U007 | 0.0349 | 0.0218 | 0.0298 | 0.0247 | 0.0269 | 0.0229
U008 | 0.0366 | 0.0318 | 0.0210 | 0.0170 | 0.0268 | 0.1213
U010 | 0.0429 | 0.0262 | 0.0239 | 0.0282 0.0 0.0274

‘D¢ quan tam cua ngudi dung ddi véi cac chu dé
phé bién trén cdc mang x&@ héi dugc tinh theo cdng

Bang lll.  Phan tich mét bai viét va tinh TF-IDF thirc (15). Nhin vao Bang V ¢6 thé thiy rang céac 6 c6
Chic chét! Thanh phd xanh - Blue gia tri 0.0 la khdng co bai viét nao tuong tu V6i cac
Mgtbai | city cua Morocco. Quet vao lich cai thanh chi de dugc xdy dung, hay noi cach khac la nguoi
viétciia | phd ndy roi nhé. Nhé nhiing nguoi ban noi dung khong quan tam dén chu dé do trong thoi diém
uo11 tieng A rap lai Phép. Nhé bi chan lai tai hién tai.
san bay hoi cd d.l véi ai. N6 bita an tf" Dua trén Bang V va cong thuc (16) dé udc lugng
‘KeyWOfo' |TH-idf | |Keyword| Tf-idf | do tuong tu quan tam cta ngudi ding theo céc chu dé
thanh phé [0.561  |biraan [0.223 | dua trén cac hanh vi. Dé xac dinh hai nguoi dung c6
T khéa | [-blue  [0.281 [kéodai [0.281 | d6 quan tam twong ty nhau, bai béo lya chon ngudng
Va - TF- | lhanh ph6 0.561  |bandia |0.281 | SifMuser—topic (Ui t) >=055. Nhimg cgp ndo
IDF = khong thoa mén duoc ngudng nay dugc coi la quan
tuong noi tiéng {|0.281 not-  1o.189 tam it twong tu nhau theo c&c chu dé trén mang xa hoi
tng chuyén
\tai san H0.281 cho ca H0.281 ‘ Bang VI. D¢ quan tam twong tw dwa trén hanh vi
sanbay [0.281  |riét hoc ](0.223 | U0l | U002 | U003 | .. | U039 | U040
Buéce 2: Tinh d6 tuong ty gitra cac bai viét dua vool| 1.0

trén TF-IDF. O budc thir hai cac cip bai viét cua cac
ngudi ding duge ude lwong do twong ty bang cosine
cua hai vec to chta TF-IDF tuong ung cua chung
theo cong thuc (3)

Bang IV. D6 twong tw hai bai viét theo TF-IDF

Chang biét dudng nao ma lan, nudc nao
ma lo... ? Thua ba Phan Ha Thuay, Téng
giam dbc Vinschool Trong budi hop véi
Ban phu huynh sang va chiéu qua tai
Vinschool, ba da c6 nhiing phat ngén, va
céch ...

DON’T TAKE IT PERSONAL! Rat
nhién ban inbox ké cho t6i nghe ban than
cam thy bi tdn thuong thé nao vi 16i noi
cta nguoi khac. Cac ban trach sao nguoi
ta khong nhay cam, tho o, thiéu tri tué
cam

0.02792

Bai viét 1

Bai viét 2

Sim (el, e2)

Budc 3: Ubc lugng d6 twong tu ciia nguoi diung
dua trén cac hanh vi theo cdc cong thirc (5), (6), (7)
va (8)

Bude 4: Phan tich dinh nghia cia cac chu dé thanh
cac tu khoa theo N-gram, loai bé tir dung va tinh TF —
IDF ctia chung theo cong thire (3)
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U002 | 0.633 1.0

U003 | 0.510

U039 | 0.543 | 0.116 | 0.844 1.0

U040 | 0.135 | 0.722 | 0.507 0.644 1.0

C. Danh gia

Pé danh gia d6 twrong quan cua cdng thuc (11) va
cong thirc (18), bai bao sir dung gia tri trung binh d¢
léch tuyét doi va gia tri trung binh d¢ l¢ch twong doi
deé danh gia nhu sau:

Danh gia theo trung binh do léch tuyét ddi:
TB do 1éch tuyét déi = TB ctia cdc
|Simuser—behavior (ui' uj) - Simuser—topic (uir ujr tk) | (19)

V6i két qua tir thyc nghiém trong tir b mau dit
ligu thi m6 hinh dé xuat c6 trung binh d¢ léch tuyét doi
la 11.8%, khi do, dd chinh xac cua mo hinh dé xuat la:

CR= (1- TB dé Iéch tuyét d6i)*100%  (20)
Va do chinh xé4c bang 88.2%
Danh gi4 theo trung binh d6 léch twong dbi:
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TB dé léch twong doéi = TB cta cdc

|5imuser—behavior(ui'uj)_ Simuser—topic(uirujrtk)|
MAX(Simuser—behavior(ui'uj) 'Simuse'r—topic(ui'uj'tk))

(21

Vi két qua tir thuc nghiém trong bo mau dir ligu

thi mo hinh dé xuét c6 trung binh do léch twong déi s&
1a 14.8%, khi do, dd chinh xac ciia mo hinh dé xuat la:

CR =(1- TB dé léch twong d6i)*100%
Va do chinh xéc bing 85.2%

(22)

Bang VII. Danh gia mé hinh va sw twong quan

B d .| Do chinh x4c | DO chinh
A« *.. | TB do léch X P xac theo d§
1éch tuyét * vz, | theo dd léch A *
ra twong doi Ap aks Iéch twong
doi tuyét doi I8
doi
Facebook 0.118 0.148 88.2% 85.2%
VI. KET LUAN

Bai bao da dé xuit mo hinh wdc lwong d6 tuong tu

quan tdm cta nguoi dung dya trén cdc hanh vi ding

bai

viét, thich bai viét va binh luan trong bai viét. Mo

hinh dé xuét c6 thé &p dung trong viéc phan loai ngudi
dung trén cac mang xa hoi hoac xac dinh quan tam cua
nguoi ding theo céc chu dé ng dung trong cac
chuong trinh quang cdo, cac hé thong khuyén nghi
nguodi dung. ..
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ESTIMATING USER’S INTEREST ON SOCIAL
NETWORKS BASED ON BEHAVIORS

Abstract: Discovering interests of users on social
networks is one of the issues attracting many
researches and being applied to various fields, such as
user recommendations, personalized ads, or
categorizing users into groups. In this paper, we
propose an approach based on the analysis of user’s
behaviors on social networks to detect and compare
the correlations of interest of two users on the
network. Our proposal is also empirically evaluated
with the real data. The evaluation shows that the more
same behaviors two users have, the more similar
interests they have. And vice versa, if two users have
similar interests, their entries are the same.
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