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MO PAU
Tinh cép thiét ciia luan 4n
Anh huéng ctia mang x4 hoi dén moi mit trong doi séng xa hoi dang ngay
cang khang dinh rd vai tro ciia ching trong nhiéu linh vyc tir gido duc, kinh
doanh, sirc khoe, du lich... dén cac vin d& xa hoi nhu phat hién gian 14n hoic
Itra ddo, phat hién tam ly t6i pham, bao luc xa hdi, phat hién tin tirc gia (fake
news) dugc thé hién trong nhidu cong trinh nghién ctru nhu [30] [37] [38] [73]
[8171193][137][146].
Céc nghién ctru vé khai pha quan tdm cua ngudi dung (user interest) cO
vai tro quan trong ddi véi cac to chirc, doanh nghiép trong cac chién dich quang
bé thuong hiéu, gi6i thiéu san phdm, goi ¥ dich vu, dic biét c6 nhidu ing dung
trong thuc t& nhu [1][2] [9] [12] [16] [18] [22] [25]: x4y dung hé théng khuyén
nghi nguoi dung (user recommendation system); cac ung dung clia cac chuong
trinh hay chién luoc quang céo (advertising campaign); mg dung hé thong giGi
thiéu san pham (product introduction systems)...
Theo khao sat cua luan an, c6 mot b cach phat hién mbi quan tadm cua
ngudi ding phd bién trén cac trang mang xa hoi bao gom:
e Phat hién quan tim cua ngudi dung duwa trén trich xut thong tin cé
nhan (profile) [14] [31] [103] [166];

e Phat hién quan tim ctia nguoi dung dua trén phan tich cac lién két cia
nguoi dung (follows, link) [4] [25] [28] [43] [48] [107];

e Phat hi¢n quan tam cua ngudi dung dya trén phan tich hanh vi thich,
danh dau hodc dang bai (like, tags, post) [50] [63][76] [77] [87] [108]
[121][144].
Céc nghién ctu v& phat hién quan tdm ciia ngudi ding trén cac mang xa
hoi gan day thuong di theo hai hudng tiép can chinh:
e Tap trung phan tich vé cac lién két, cdu trac cua mang xa hdi, cac két
ndi quan hé ban b¢, danh sach nhling nguoi dugc theo doi... cia nguoi
dung trén cac mang xa hoi nhu trong [4] [21] [23] [28] [43] [60] [105]
[108] [111]

e Tap trung phan tich cac bai dang, cac thé danh déu, cac bai chia sé,
c4c binh luan va cac ddi tugng dugc tao ra trong qua trinh hoat dong
cua nguoi dung trén cac mang xa hoi [107], [114] [118] [124] [125]
[143][145] [157][159], hudng tiép can nay s& loai bo dugc van d& vé
céu triic mang, sy kho khan trong tiép cén thong tin c4 nhan nguoi
dung ciing nhu trong thu thap cac lién két ban bé ctia nguoi dung.

C6 rat it nghién ctru xem xét sy lién quan hay mdi twong quan giira nhirng
nguoi dung co cung quan tdm v6i nhau. Vi du nhu: c6 hai nguoi dung a va b,
cing quan tim dén céc tran dau bong da ngoal hang Ho thuong xuyén dang,
thich, binh luan céc bai viét vé cac tran déu, Ve mot sb cau tha, vé lich trinh thi
dau ciia mot s6 cau lac bo... Khi d6 c6 thé noi rang hai nguoi dung a va b ¢ cing
quan tdm dén ndi dung bong da hoidc rong hon 14 chu dé thé thao.



Cau hoi dit ra la: Khi c6 mot bai viét vé mot tran ddu bong da ma nguoi
dung a thich va chia sé lai thi liéu ngudi ding b c6 thich va chia sé lai bai viét do
hay khong? Hodc liéu hai nguoi ding nay c6 thé cing tham gia mot nhom c6 cac
chu dé vé bong da hay khong? Hodc khi c6 mot su kién thé thao nao d6 xay ra
trén mang xa hoi, néu ngudi dung b chu y dén va theo doi su kién do thi liéu
nguoi dung a c6 quan tam va theo doi su kién d6 hay khong?

Dé tra 10i cac cau hoi nay, ngoai viée xac dinh duge chu dé quan tam cta
timg c4 nhan ngudi dung thi con can phai 1am rd rang hon méi twong quan giika
cdc chii dé quan tam ciia nguoi dimg dé véi nhitng nguoi ding khdc trén mang
xd hoi.

Muc tiéu cia ludn dn

e Thir nhit, md hinh hoa bai viét cua nguoi dung trén cac mang x4 hoi
dua trén nhiéu dic trung va phan loai cac bai viét d6 theo cac chu dé.
Céc bai viét dugc luan an dé xuit biéu dién dua trén nam dic trung
gém: ndi dung, thé loai, thé danh déu, quan diém va cam xuc. Duva
trén cach biéu dién nay luan an udc lugng do tuong quan cia cac bai
viét v6i cac chi d& nham phat hién cac quan tim ciia nguoi ding theo
cac chi dé do.

e Thu hai, m6 hinh hoa ngudi dung trén cdc mang xa hdi theo cac hanh
vi va phan loai ho dya trén cac chu dé& ma ho quan tam. Ludn 4n dé
xuét biéu dién ngudi dung trén cac mang xa hoi dya trén cac hanh vi
dang bai viét, chia sé bai viét, thich bai viét, tham gia nhom trén cac
mang xa hoi. Dya trén cach biéu dién nguoi dung nay, ludn an udc
luong do twong quan giita cac ngudi ding theo cac chu dé dé tim ra
cac quan tam cua ho.

e Cubi cung, udc lugng d6 twong tu giira hai nguoi ding theo cac chu
dé va xem xét mdi trong quan giita nhitng ngudi ding d6 dua trén cac
hanh vi ho da thyc hién.

Déi twong nghién ciru
V&i muc tiéu da dé ra cua luan 4n, dbi tugng nghién ctru cua ludn 4n bao
gém: Céc k¥ thuat va phuong thire tién xir Iy cho cac van ban ngén; Céc mo6 hinh
va phuong phép udc lugng do tuong tu giira hai dbi tuong cod nhiéu dic trung .
Pham vi nghién ciru
e Nghién cuu va phan tich cac dbi tugng chira van ban sinh ra dya trén hoat
dong cta ngudi dung cung cac hanh vi cua ngudi dung trén mang xa hoi.
e Nghién ctru va phan tich cac chu dé trén mang x4 hoi cung cac do do
tuong ty giira cac ddi twong trén mang x4 hoi.
Cdc phwong phap nghién ciru:
e Phan tich, s0 sanh, tong hop, danh gia tren cac két qua nghién ciru da co,
tir d6 dé xudt hudng giai quyet va cach tiép can cia luan an
e Kiém nghiém cac mé hinh dé xuét bang cac thuc nghiém va danh gia
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Phuwrong phap danh gida

Trong luan an nay, viéc thyc hién danh gia hiéu suit hodc do chinh xac
clia cic md hinh dé xuét dugc tinh toan dwa theo mot s phuong phap nhu sau:
Panh gia dya trén d¢ chinh xac (accuracy), 46 nhay (recall) va danh gia dua trén
do 1éch trung binh nhu cac nghién ctru [13] [15] [42] [56] [80] [106] [156].
Nhirng déng gép chinh ciia ludn an

e Thi nhét dé xuat biéu dién bai viét va cac chii d& bang vécto; xay dung
d6 do tuong ty giita hai bai viét va d¢ twong quan giita bai viét voi cac
chu dé.

e Tht hai d& xuit mé hinh biéu dién bai viét mé rong dua trén nam dic
trung 13 ndi dung, thé loai, thé danh diu, quan diém va cam xtc; xay
dung d¢ do tuwong tu giita hai bai viét mo rong va d¢ twong quan giira
bai viét véi cac chu dé.

e Thi ba dé xudt mod hinh biéu dién nguoi ding dya trén cac hanh vi
dang/chia sé bai viét, thich bai viét, binh luan trong bai viét va tham
gia cac nhom trén mang xa hoi; xay dung do do twong tu gitta hai
ngudi dung theo cac hanh vi va dd twong quan gitra hanh vi cia nguodi
dung véi cac cha dé.

B6 cuc ludn 4n

Ngoai phan mo dau, két luan va hudng phat trién cing tai liéu tham khao,
Iuan an duoc chia thanh 4 chuong nhu sau:

Chwong 1: Téng quan vé hanh vi, quan tim va mé hinh ngudi ding
trén cdc mang xa hoi.

Chuong 2: M6 hinh va quan tim cia ngudi dung theo ndi dung bai
viét.

Chuwong 3: Mé hinh va quan tim ciia nguoi dung dwa trén bai viét
mé rong nhiéu dic trung.

Chuwong 4: Hanh vi va quan tim cia ngudi dung theo cac hanh vi.
CHUONG 1: TONG QUAN VE HANH VI, QUAN TAM VA MO HINH
NGUOI DUNG TREN CAC MANG XA HOI
1.1. Mang xa hoi va hanh vi clia ngwoi dung trén mang xa hi
Mang xa hoi

Mang xa héi hay con goi 1a mang xa hdi ao (social network) 1a mot cAu
tric xa hoi duogc tao ra bai ca nhan hodc cac to chirc (goi 1a cac “node - nit™).
Theo nghién ciru [41] va [156] thi cac mang xa hoi 1a cac dich vu dya trén web
cho phép cac ca nhan c6 thé: (1) tao 1ap mot hd so cong khai hodic ban cong khai
trong hé thdng c6 gi6i han, (2) két ndi hodc chia sé voi mot danh sach nguoi
dung, va (3) cho phép xem, chia sé nhitng noi dung thuc hién bdi nhling nguoi
dung khac trong hé thong.



Dii ligu trén mang xa hgi

Theo nghién ctru [132] [156] thi di liu trén mang xa hoi hay dir li¢u xa
hoi (social data) 1a dir li¢u nhén dugc tir cac phuong tién truyén thong xa hi nhu
cac trang mang xa hoi, cac trang web tim kiém, céc trang thuong mai dién tir, cac
trang chia sé hinh &nh, video ...

Phat hién quan tim twong ty cia ngudi dung
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Hinh 0.2: Nhirng vin dé nghién ctru ciia lun 4n

Nguwoi ding va cong dong nguwoi ding trén cdc mang xa hi

Nguoi st dung hay nguoi dung (user) trén cac mang xa hoi 1a nhiing nguoi
tham gia vao cac mang xa hoi do, ho thiét 1ap cac ket noi voi nguodi dung khac
va c6 thé trao d6i voi nhau, doc tin tuc, choi tro choi, tham gia vao cac nhom,
tao ra cac thong tin, chia sé thong tin, chia sé dit li¢u trén cac mang xa hoi [8] [9]
[23][35] [41] [51]

Cong dong nguoi ding theo [4] [9] [35] [41] [54] [64] [111] 1a mot tap
hop nguoi dung trén mot mang xa hoi cung chia sé cac so thich, quan tam chung
vé mdt su kién, doi tuong hay chu dé nao d6. Ho c6 moi lién két chat ché voi
nhau theo cung mdt moi quan tam chung hon so véi nhiing nguoi dung khac.
Mo hinh ngwoi dung trén cac mang xa hoi

Mb hinh ngudi ding (user moderling) 1a cach thirc biéu dién thong tin ca
nhén cua nguodi dung thdng qua cac dic trung ma ngudi dung thé hién trén cac
mang x4 hdi. M6 hinh nguoi dung theo cac nghién ctru [8] [9] [135] [18] thuong
duoc xay dung dua trén cac dac trung sau ciia ngudi dung:
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Dic diém c4 nhan hodc nhan khau hoc (personal characteristics or
demographics)

Quan tdm va so thich (interests and preferences)

Nhu cau va muc tiéu (needs and goals)

Trang thai tinh than va thé chat (mental and physical state)

Nén tang tri thirc (knowledge and background)

Hanh vi ciia nguoi dung (user behavior)

Ngit canh (context) 1a nhitng thong tin mé ta dic trung cua tinh huéng
ma su viée xdy ra, trén mang xa hoi

Dic diém tinh cach ca nhan (individual traits)

Quan tdm ciia nguwoi dung trén mang xa hi

Chii dé trén cdc trang mang xd hji

Hanh vi ciia nguwoi diung trén cdc mang xa hpi

1.2. Phat biéu bai toan va hwéng tiép cin

Phdt biéu bai todan va cdu hoi nghién ciru

Bai toan phat hién cac chi d& quan tim cua ngudi dung dwa trén hanh vi
6 thé phat biéu nhu sau: Cho mét tdp cac chu dé trén mot mang xa hgi va mot
tdp hop nguoi ding cing cdc déc tring ciia ho trén mang xa hoi do, can dwa ra
danh séach cdac chii dé ma nhitng nguwoi ding quan tam, chit y dén diea trén viéc
phan tich cac hanh vi dac trung cua nhitng nguwoi dung do.

Nhiing cau hoi can giai quyéet cia bai toan bao gom:

Poi twong nghién cuu dwoc lywa chon cua bai toan la gi?

Nhitng nguoi dimg trén cdc mang xa hoi dwoe biéu dién nhie thé nao
@é phan tich va wée lwong nham phdt hién cdc quan tam ciia ho?
Cdc phwong phadp hay cdc ky thudt nao sé dwoc sir dung?

Cdc chii dé quan tam dwoc xdy dung va biéu dién nhi thé nao?

Hinh 1.1. Minh hoa bai toan phat hién chii & quan tdm cia ngudi ding
(Nguén: Dhelm S.N. et al. [47])



Ung dung ciia phdt hi¢n quan tim ciia ngwoi ditng trén mang xa hji

Theo [132] thi cac nghién ctru dir li€u xa hoi chu yéu dua trén ba hoc
thuyét: thuyeét twong quan xda hoi, thuyét can bang va thuyét trang thdi.

Cac nghién clru dya trén cac ng dung cho nguoi dung nhu phat hién cong
ddng, phén loai cac nhoém ngudi dung va phat hién nguoi ding xau.

Céc nghién ctru dya trén cac mdi quan hé ciia cac ngudi ding nhu dy doan
cac ket noi cua ngudi dung, du doan cac két noi xa hdi chat ch€ va du doan cac
moi quan hé lau dai cia cac nhom nguoi dung.

Céc nghién ctru dua trén ndi dung cia cac ddi tuong duoc sinh ra bdi
nguoi dung nhu cac bai toan khuyén nghi nguoi dung, cac bai toan trich chon
déc trung va cac bai toan phan tich quan diém.

Cic hwéng tiép cin ciia bai todn

Theo [10] [54] va [60] thi bai toan phat hién quan tdm cua nguoi dung
trén cac mang xa hoi thuong dugce xem xét dua trén nguon thong tin duoc phdn
tich, cach thirc biéu diéen cac chu dé dwoc so sdnh, cdc ky thudt dwoc sir dung dé
khai thdac cac mo hinh va cac phwong phap deé danh gia
Cic bwdc xiy dung hé so quan tém ciia ngwoi ding

Theo [9] va [54] thi qu4 trinh xay dung hd SO quan tdm cta nguoi dung
(user interest profile) 12 qua trinh thu thap, trich xuét va biéu dién cho cac chu
dé quan tim cua ngudi ding. Qua trinh nay thudng co ba giai doan: Thu thip dir
liéu, xay dung ddc trung va dwa vao cdc ung dung
Huwong nghién cwu ciia ludn dan

Hinh 1.4 mb ta huéng nghién ctru clia luan an véi bai toan xay dung hod
so thong tin quan tdm ctiia nguoi dung gom hai giai doan chinh:

. Giai doan thu thdp dii liéu phén tich

. Giai doan xdy dung hé so quan tim ciia nguwoi diing

Wikipedia Tirveng
Tir vung

iémva dinh ngn Tinh TF.IDF

Phan tich van ban

T wung

Trong s3 clia cac tir
Mang xa hoi u

Tinh d&
i; Noi dung { Vécto trong s& tuong ty
L)
D D:‘D 0 ” tuong
D Thé danh déu ty
2 % Véctortrong s6 ] }— g:]ﬁ'.a
o :‘ L - 1 nal

- 5 vécto
i viet, hanh vi Phan tich

Hinh 1.4: Hudng tiép cdn cua ludn an



CHUONG 2: MO HINH VA QUAN TAM CUA NGUGI DUNG THEO NOI
DUNG BAI VIET

2.1. MO HINH NGUOI DUNG THEO NQI DUNG BAI VIET
2.1.1. Biéu dién vécto bai viét bang TF.IDF
a. Bai viét trén mang xa héi
Bai viét cua ngudi dung trén cég mang xa hdi 1a cac bai dang ma ngu(‘?i
dung tao ra hodc chia sé lai tr cdc ngudn khac trén mang Internet, mot bai viét

trén mot mang xa hdi co thé 1a mot video clip, mot hodc mot $6 birc anh, mot van
ban, hodc mot su két hop nhitng thanh phan nay.

b. Xir Iy vin bén ngdin
Theo [33] [53] [80] [119] [130] thi phuong phap xu 1y cho dir liéu van

ban ngén gdm hai budc chinh: Thir nhat, 1am sach va tach tir theo N-gram; Thor
hai, mé rong ngit nghia (néu cin), loai bo tir ding va tinh trong s ciia ti.

T\I];n dl,‘?g Té;:)?&‘;\llllc:am Tinh trong s& Luu vao
aivict RN TF va TF.IDF vécto
Loai bo tir dirng

Mo nf)ngpgﬁ'
nghia bang
Wikipedia

Hinh 2.3: Quy trinh xir Ij ndi dung bai viét ciia luin an

Cac buéc tién xir ly dit lidu van ban cua bai viét duge luan an thyc hién
qua cac budc sau: lam sach div liéu, tach bai viet thanh cac tir va thudt ngir,
chudan hoa danh sach tu, loai bo tir dieng, mo rong danh sach tir theo Wikipedia

Quy trinh thém tir vung bang md rong ngit nghia cho cac bai viét dugc
luan an thyc hién theo Thuat toan 2.1 trong Bang 2.5

Bang 2.5: Thuat toan 2.1 (M6 rong ngilt nghia theo Wikipedia)
Thudt todn mo rong tir ving theo Wikipedia, openWordWiki(x,y)

Input: Danh sach tir, thudt ngir cua bai viét ngan x
Output: Danh séch tir, thudt ngir dd mé réng ciia bai viét
Thuec hién: W& 2// Khoi tao

Fori=1 to all(x)

Begin

W[i] € W[i] U getDefineWiki(x[i]) ;//Ldy dinh nghia
For j €2 to 4 do //Tach tir cho dinh nghia
y € separateNgram(W[i] j);
End For
y €y UremoveStopWord(y);
EndFor
Return

c. Biéu dién vin bin bang vécto trong sé
Dinh nghia 2.1:
Cho m¢t tdp cacvan banD = {Dy, D,, ..., Dp}, méi mét van ban dwoc biéu
dién bang mot tdp cac thudt ngit D; = {dyy, dis, .. dip,}. Goi V = {v4, vy, ..., Vg},
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la tap hag cac thudt ngir khdc nhau tieng doi mét. Khi do, trong $6 ctia thudt ngir
d €V doi voi D; duoc tinh nhw sau:

wy = tf(d,D;) x idf (d, D) (2.1

Trong do, tf(d‘, D) la s6 lan xudt hién cia thudt ngit d trong D; va
idf (d, D) dwoc tinh bang

idf (d,D) = log (——2__y 2.2)

1+|[{ Djlde D}l

pé tién cho viée tinh toan, mdi vécto duoc chuén hoa vé khoang don vi
[0,1]. Khi d6 co thé dinh nghia van ban D; € D theo vécto trong sO nhu sau:

Pinh nghia 2.2:

Cho m¢t tdp cacvan banD = {Dy, D,, ..., Dp}, méi mét van ban dwoc biéu
dién bang mét tdp cdc thudt ngit D; = {d;y, d;p, .. dip,}- Goigq la $0 cdc thudt ngir
khac nhau tirmg déi mét trong khong gian D. Khi d6, méi D; dwoc biéu dién boi
mot vécto c6 q chieu: w; = (Wiq, Wiz, .. Wiq) trong khong gian D. Trong do, wy
duwoc tinh theo Dinh nghia 2.1.

d. Biéu dién ngi dung bai viét bang vécto trong s
Dinh nghia 2.3:
Mot mang xa@ hoi N la mot bo bon: N =< U,E,G,B >. Trong do:
- U = {u;} la tap nhitng nguoi dung (user) trén mang xa hoi N, u; la ki
hiéu nguoi dung thir i trong tap U.
- E = {e;} la tdp cdc bai da dang/da chia sé (entry) trén mang xa hoi N,
e; la ki hiéu bai dang thir i trong tdp E.
- G = {g:} la tdp cac nhém/ cong dong nguwoi dung da tham gia trén mang
xa hoi N, g; la ki hiéu nhom thur i trong tdp G.
- B la tap cdc hanh vi cia nguoi dung trén mang xa hoi N, cdac hanh vi
dwoc lugn an xem xét va phdn tich trong chuong 4 cua lugn dan

Bai viét e trén mang xd héi N la mot vin ban ngdn dwoc biéu dién boi
mot tap cac tir, ky hiéu: e = {w;},i = 1,2, ...iq,e € E, v6i E la tdp cdc bai viét
trén mang xa hoi V..

Dinh nghia 2.4:

Cho mét tdp cdc bai viét ciia nguoi ding E = {ey, e,, ..., eq}, méi bai viét
dwge biéu dién bang mot tdp thudt ngir e; = {e;1, eiy, .. eiq,}- Goi q la $6 thudt
ngit khac nhau timg déi mot trong khéng gian E. Khi @6, moi E; dwoc biéu dién
boi mot vécto c6 q chieu: wy = (Wiq, Wip, .. Wyq) trong khong gian E. Trong do,
moi wy, doe tinh nhw trong dinh nghia 2.1.

d. Cic thudt todn tién xir ly dir liéu vin bén
Thuat toan 2.2: Thudt toan phdn tach van ban va xdc dinh ti, thudt ngir

Thuaét toan 2.3: Xdy dung vécto trong sé cho ndi dung cac bai viét.
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Bang 2.8: Thuat toan 2.2 (Phéan tich van ban va xac dinh tir, thuat ng)

Thudt todn 2.2: Phdn tich bdi viét va xdy dung tiv, thudt ngit getTerm(x,y)
Input: Mot bai viét trén mang xa hgi
QOuput: Danh sach cdc tir cia van ban, Term
1:x€Text; y €O TI € & T2 € & WE & T3 € & //Khdi tao
2: x € cleanText(x); // Lam sach van ban x
3: x € formatText(x); //Chudn héa cdc tir ving trong x
4: Fori €2 to 4 do //Tach tir cho x
T1 € Tl UseparateNgram(x,i) ; // N=2,3,4
End For
5: T2 € removeStopWord(T1); //Loai bo tir dirng
6: If count(T2) € 10 then //M& réng tir vieng néu can
Open_word(T2,T3)
Else T3 € T2;
End If
7: Return T3

Bang 2.9: Thuat toan 2.3 (Xay dung cic vécto trong s6 cho bai viét)
Thudt todn 2.3: Tinh cdc vécto trong sé getWeightWord(x)
Input: Danh sdach tir, thudt ngit cia bai vzet e trén mang xd hoi N
Ouput: Vécto trong s6 TF-IDF ciia bai viét e
1:w € wifidf €2, //Khdi tao )

2: For i € to count(x) do //Dém tan suat cua cdc tir khéa trong x
wli] € count(x[i]) ; N < tong 56 luong cdc tdi liéu
df; € so luong cac tai liéu ma tir w; xuat hién.
Ifwli]>=1 then
wifidffi] €(1 + log(fi;)) log (= o )
else wifidf[i] €0; //Tinh TF.IDF

End For
3: Return wifidf;

2.1.2. Biéu dién ngwoi ding bang vécto

Mdi ngudi ding duge biéu didn boi mot vécto gom iy, thanh phan, mdi
thanh phén la mét vécto dugc xay dung theo dinh nghia 2.4. Ky hi¢u nhu sau:
u =u; = (Wi1;Wi2,--Wiki),Wik = (Wik1,Wik2;--Wikq)| k= 1,..., 0k
trong khong gian E. (2.3)
Cu thé mdi nguoi dung trén mang xa hdi c6 thé dwoc biéu dién nhu sau:

ej1=Wi1=(Wi11,Wi12,--Wi1q)
up = Eiz=Wi2=(Wi21'Wi22r---rWi2q)r (2'4)
eik;=Wik;=(Wik1Wik -Wikq)
Vi g 1a s0 chicu cua khong gian E trén mang xa hdi dang xem xét.
2.1.3. D¢ do twong tw va dj twong quan giita hai doi twong
Luén an str dung d6 do Cosine dé tinh d0 tuong tu gitra hai ddi tugng theo
cac véc to bicu dién cua hai d6i tugng twong ing nhu sau: do twong tu cia u va
v duogc tinh bang:
<uv>

sim(u,v) = (2.5)

llull<llvll
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Pé tinh d6 tuong quan gitra hai dédi tuong, luan an st dung d6 twong quan
Pearson theo cong thuc nhu sau:
i(ui—W)(vi—)
2.6
VEiwi- 2/ Ei(vi=9) 2)

Trong do, 1 = %Z?zl u; vav= %Z?zl v; khi d6, cor(u,v) 1a d6 tuwong

cor(u,v) =

quan gitta u va v.
2.1.4. Dj twong tw giva hai nguwoi ding theo néi dung bai viét
a. P§ twong tw giika hai bai viét

Do twong ty giira hai bai viét e;; va ej, dugc tinh bang do tuong tu giita
hai vécto trong so twong tng cua e; va ej nhu sau:
<ejejx>

el x||ejr|l

sim(ey, eji) = 2.7)

b6 tuong tu gitra hai tip bai Vibt E ; va Ej dugc tinh bé“lng do6 tuwong tu gitra
hai tap céc vécto trong sO twong tng cua u; va u; duge ky hi¢u la:

sim(El- ,Ej) = max ik,“(sim(ei,, e]-k)) (2.8)
b. Dj twong tw giva hai nguwoi ding theo néi dung bai viét

Dinh nghia 2.5:

Cho hai nguoi dung u; va u; véi hai tdp bai viét E; va E; twong tng trén
mang xd hoi N'. Do tuwong tw cua hai nguoi dung dugc tinh bang:

sim(ui ,u]-) = sim(ui,u,-) = sim(Ei ,E]-) (2.9)
2.2. MO HINH QUAN TAM CUA NGUOI DUNG THEO CHU PE
2.2.1. Biéu dién vécto trong sé ciia chii dé

Khéi niém vé chl"i dé nhu sau:. Cho mét tdg CdCNChLZ dé vé cac linh vuc trén
mang xd hoi. Khivdo', moi mét~chd de s‘é duoc {)iéu dién boi mot tap hop tu, thudt
ngit dac trung dée mo ta va dien giai vé chu dé do.

Gia st rang T = {T}, T, ..., T,} 1a tap cac chu dé trén mang xa hoi NV,
trong d6 moi chu d¢ dugc bicu dien bang mot tap cac tr T; = {tyy, ti) -, tip, } -

Pinh nghia 2.6:

_ Chomgt tdp cdc chii @ T = {Ty,Ty, .., Tp} trén mang xa hji N, khi do,
moi chu dé T; dwoc biéu dién bo"{' mot tdp cdc thudt ngiv hodc cdc ti: Ti =
{ti, tiz) o tip,} - Goi V¢ la tap gom q tir khac nhau ting doi mot trong tat ca
cac T; € T. Khi do, moi T; twong wrng mot vécto trong so dwoc ky hiéu nhw sau:

t; = (Wi, Wiz, -, Wig) (2.10)
Trong d6, méi wy, dwoc tinh nhu trong Binh nghia 2.1
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2.2.2. Xdy dung cdc chii dé trén mang xi hi
Luan 4n thyc hién lya chon céc chu dé bang cach théng ké cac chu d& trén
mot sd trang tin tirc dién tir phd bién ¢ Viét Nam va trén thé g101 phuong phap
nay da duoc cac nghién ctru [25] [145] [125]. Cac chu dé& phé bién duoc thong
ké tir 10 trang tin tirc dién tir ctia Viét Nam c6 lugng nguoi dung truy cap 16n
nhat theo thong ké cua https://toplist.vn/top-list/website cung véi 5 trang tin tirc
dién tr bang Tiéng Anh phdé bien tén thé gidi cua
https://www.similarweb.com/top-websites/category/news-and-media. Luén an
thu dugc danh sach gom 21 chu dé co tan suat xuat hién nhi¢u nhat trén 15 trang
tin torc nhu trong Bang 2.11 va Bang 2.12
Thuét toan 2.4: Xay dung danh sach tir vung cho chii dé
Thuét toan 2.5: Xdy dung vécto trong sé cho méi chii dé.
Bang 2.13: Thuét toan 2.4 (Xay dung danh sach tir vung cho céc chu dé)
Thudt todn 2.4: Xdy dyng tir vung cho cdc chu dé, topicWord()
Input: Chu dé t trén mang xd hgi N .
Ouput: Danh sach cdc tie vung cua chu dé t
1: x € tW € & //Khoi tao
2: x € getDefineWiki(t); // Lay Binh nghia tir Wikipedia cho t
3: Fori €2 to4do //Tach tir cho x
tW € tW UseparateNgram(x,i) ; // N=2,3,4
End For
4: tW € removeStopWord(tW); //Loai bo tur dirng
5: Return tW;
Bang 2.15: Thuét toan 2.5 (Xéy dung vécto trong sb cho mdi chu dé)
Thudt todn 2.5: Xdy dung vécto trong sé getWeightTopic()
Input: Mot danh sach tir vung cua chi ae t
Ouput: Vécto trong so TF-IDF cua chu dé t
1:w <€ wifidfip €&; //Khditao
2: For i € to count(t) do //Dém tan suat cua cdc ti khéa trong t
wli] écoqnt(tW[i]) ; N €50 lwong cdc chi dé trong T
df; € so luong cac chu dé ma tie khéa w; xuat hién.
Ifwli]>=1 then
wifidfip(i] €(1 + log(f;;)) log ()
else wifidfip[i] €0; //Tinh TF.IDF

End For
3: Return w, wtfidfip;

Sau khi tinh toan xong, luan &n thu dugc mot tap gdm 21 vécto trong tmg
v6i 21 chi dé chira danh sach tir va vécto trong sb tuong g nhu cong thirc
(2.11).

t1=t1=(Wi1, Wiz, Wiq),
T= t2=t2=(Wi1,Wi2,...,Wiq), (21 1)
~f21=t21=(Wi1'Wi2~--'Wiq)
Trong do, moi wyy, dwoc tinh nhw trong Dinh nghia 2.1
2.2.3. Biéu dién vécto ni dung bai viéet theo chu dé
Dinh nghia 2.7:
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Gia sir e;; € e; la mot bai viét ciia ngueoi ding u; trén mang xa hoi N,
dwoc mé ta boi mot tap hop cac tw, khi do, vecto trong $6 ctia bai viét e;j déi véi
chii dé Ty, duwoe dinh nghia nhw sau:

eli = (el el e;”) 2.12)

Trong do, eilj =tf(ty, eij) X idf (ty, E;) voi ty € Vp
2.2.4. Dj quan tim ciia nguoi dimg theo cdc chu dé trén mang xa hgi .

Mc d9 lién quan gitta bai vi€t e;; cia ngudi dung w; doi voi chi deé ¢:

ak = cor(ey, ty) (2.13)
Mire d9 lién quan cua bai viét e;; dén p chu dé trong 7 ky hiéu 1a:
cor(e;j,p) = (alj, a;, ...,aipj (2.14)
C6 thé thay rang:

(1) Khi sb lwong céac bai viét cia mot ngudi dung vé cung mot chu dé
tang 1én thi mirc 4§ quan tam cua nguodi dung dén cha @& d6 ciing
tang lén.

(2) Khi sb lugng cac nguoi dung quan tim dén mot chu dé tang 1én thi
mirc d6 quan tim cua ngudi dung dén chu dé d6 ciing ting 1én.

Dinh nghia 2.8:

Ham s6: int: U X P(E) X T — [0,1] duoc goi la @6 do quan tim néu né
théa man diéu kién sau: int(u,U,t) < int(v,V,t), doi véi moi U,V € P(E,)
voiU €V

Dé cho don gian khi tinh toan va biéu dién, trong luén an nay ky hiéu ham
quan tim ctia ngudi ding u; dén cha dé t1a int (u;, t). D& dang chimg minh rang:

Ménh dé 2.8.1: Cic ham s6 sau:

() intMax(u;t) = max; (cor(eij,t)) (2.15)

(i) intCor(uyt) = W (2.16)
PPN _1 nl-t nf

(iit) intSum(u;,t) = E(Zzernﬁ + Zuke’u,le?‘";(>j (2.17)

la cdc dé do quan tam cia ngueoi ding doi véi cac chii dé.

Trong @6, cor(ei » t) 1a mure do lién quan cta bai viét e; ] dén chu dé ¢, nf
la s0 lugng céc bai viet lién quan dén chu de ¢ cua ngudi dung u; trén mang xa
hoi V.

2.2.5. Twong tw quan tém theo chii dé ciia ngwoi ding

Dinh nghia 2.9:

PG quan tam ciia ngueoi ding u; dén p chii dé trong T la mét vécto quan
tam, dege biéu dién nhie sau: ut = (u}, u?, ..., u?) (2.18)

Trong do6, méi ul la do quan tam ciia w; dén chii @é thirk, k=1, 2, ..., p,
cac uk dwoc tinh theo mét trong ba céng thirc ciia ménh dé 2.9.1.

Dinh nghia 2.10:
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Dé twong tir theo cdc chii dé quan tam cia hai nguoi ding u;, u; duoc
tinh bang dj twong tw cosine giita hai vécto quan tam dén tdt ca cdc chii dé theo
A , . . t t < uf, u;>
cong thic: szmint(ui,u]-) =sim(uj, W) = —— 71 (2.19)
el

Trong d6, < uf, uf > 1a tich v6 huéng ciia hai vécto, [|X]| 1a d6 dai cua
vécto. D& dang thy rang, sim;,, (ui, uj) nam trong khoang [0,1].

CHUONG 3: MO HINH VA QUAN TAM CUA NGUOI DUNG DUA
TREN BAI VIET MO RONG

3.1. XAC PINH QUAN TAM CUA NGUOI DUNG THEO BAI VIET

3.2. MO HINH BAI VIET MO RONG

3.2.1. M6 hinh bai viét

Pinh nghia 3.1:

Mot bai viét e; € E trén mang xa hoi N duoc biéu dién béi nam dac

trung: e; = {cont;, cat;, tag;, sent;, emo;}. Trong do:

- cont; la néi dung (content) ciia bai viét e; € E,

- cat; la thé logi (category) cua bai viét e; € E,

- tag; la the danh dau (tag) cua bai viét e; € E,

- sent; la quan diém (sentiment) cua bai viét e; € E,

- emo; la cam xiic (emotion) trong bdi viét e; € E.

Nhu vay, mdi bai v‘iét e; € E trén mang xa hoi V', dugc biéu dién boi nim
dac trung 1a ndi dung, thé loai, thé danh dau, quan diém va cam xuc. Céc dac
trung ctia bai viét duge mé ta chi tiét nhur sau:

e Noidung (Content) cua bai viét e; ky hiéu la: cont;.

e Thé loai (Category) ciia bai viét e; ky hiéu la: cat;

o Thé danh dau (Tag) ciia bai viét e; ky hiéu la: tag,.

e Quan diém (Sentiment) ciia bdi viét e; ky hiéu ld: sent;

e Cam xiic (Emotion) cua bai viét e; ky hiéu la: emo.

Theo dinh nghia 3.1 va dya trén cac dac trung da xem xét thi mdi bai viét
e; € E ¢6 thé biéu dién mot cach hinh thirc nhu cong thire (3.1):
e; = (cont;, cat;, tag;, sent;, emo;), i = 1,.n,Ve € E|N  (3.1)
3.2.2. Biéu dién bai viét bang vécto

Céc thanh phan dwgc phan tich nhu Dinh nghia 2.2.

Ky hi¢u E = {e;, e,, ..., e,,} 14 tap tat cac cic bai viét dang xét trén mang
xa hoi IV, khi d6 theo Dinh nghia 2.2 & Chuong 2, luén an ky hi¢u lan luot:

- Eqone 1a tap tit ca cac tir vung khac nhau timg doi mot cia dic
trung ndi dung cua tat cd céac bai vict trong E
E,q 14 tap tat ca cac tir vung khac nhau timg d6i mot cua dic
trung thé loai cua tat ca cac bai viét trong E
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- Egqg latip tat ca cac tir vung khac nhau timg d6i mot cua dic
trung thé danh dau cta tit ca cac bai viét trong E

- Egene 12 tap tat ca cac tir vung khac nhau timg doi mot cia dic
trung quan diém cua tt ca cac bai viét trong E

- E.mo la tap tt ca cac tir vung khac nhau timg d6i mot cia dic
trung cam xic clia tt ca cac bai viét trong E

Dic trung ndi dung: cont; = Veone = (Wig, Win, - - Wig) 3.2)
Dic trung thé danh dau: tag; = Vigg = Wit Wiz, .- Wip) 3.3)
Dic trung thé loai: cat; = Vogr = (Wig, Wiz, .. Wy) 3.4)
DPac trung cam xuc: emo; = Vepmo = (Wiq, Wiz, .. W) (3.5)
Dic trung quan diém: sent; = Vgpne = (Wig, Wiz, .. Wir) 3.6)

Mbi bai Viét e; € E trén mang xa hoi J\f , duoc mo hinh hda b(:ri nam dac
trung ndi dung, the loai, thé‘démh dau, quan diém va cam xuc, dugc bi€u dieén boi
mdt vécto c6 nam thanh phan nhu trong cong thuc (3.7).

cont; = Veont = Wiz, Wiz, .- Wig),
cat; = Vege = (Wig, Wiz, -« Wip),

e; =4 tag; = Viqg = Wiy, Wiz, .. Wy), (3.7

sent; = Vemo = Wix, Wiz, .- Wir),
emo; = Vseny = (Wi, Wiz, - - Wir)
3.2.3. P§ twong tw giita hai bai viét mé rong
a. M6 hinh wéc lwong tong qudt

b6 tuong tu gitra hai bai vidt e;,€j € E trén mang xa hoi V' theo dinh
nghia 3.1 dugc tinh nhu sau:

Sentry (ei, e]-) = Weone * scont(conti, contj) + Wear * scat(cati, catj)
+Weag * Stag (tagi, tagj) + Weent * Ssent (senti, sentj)

+Wemo * Semo (emoi, emoj)
(3.8)
Trong d6, Weont, Weats Weagr Wsents Wemo lan luot 1a trong so trén cac dac
trung ndi dung, thé loai, thé ddnh dau, quan diém, va cam xuic cta bai viét, thoa
man dicu ki€n: Weone + Weae + Wegg + Woene + Wemo = 1.
Ubc lwong dj twong tu trén tieng dic trung ciia bai viét

o D¢ twong tw trén ddc trung ngi dung
i <Vcontivvcontj>
Scont(conti' COTltj) = SlMcont (vcontirvcontj) =77 (3.9)
[vcone; | [veons |
o D¢ twong tw trén ddc trung thé logi:
<VcatpVcat ;>

scar(caty, catj) = simeq, (vcati,vcatj) = W 3.10)
i Jj
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o D¢ twong tw trén ddc trung thé danh déu:

Stag (tagi' tagj) = Simtag (vtagirvtagj) W
i j

<Vtag; Vtag]

(3.11)

o D¢ twong tw trén ddc trung quan diem:
<Usent; Vsent j >

Ssent (Sentir Sentj) = Simsent (vsenti: vsent]-) | (3 12)

||Vsent || ||Vsent |

o D¢ twong tw trén ddc trung cam xuc:
<Vemo; Vemo

Semo (emoi' emoj) = Simemo (vemoirvemo]-) | (3 13)

Toemo]<Tvens

3.3. MO HINH NGUOI DUNG THEO BAI VIET MO RONG
3.3.1. Biéu dién ngwoi ding theo bai viét mé rong

Mbi nguoi dung trén mang xa hoi V" duge biéu dién béi mot vécto gdbm
m; thanh phan, moi thanh phan la mét vécto dugc xay dung theo cong thirc 3.7.
Ky hiéu nhu sau: u; = u; = (€1, €52, .. €im,) (3.14)

Cu thé mdi nguoi dung trén mang xa hoi c6 thé duogce biéu dién nhu sau:

conty = Veone = (Win, Wiz, -'Wiq)'
catyy = Vg = (WillwiZ"'Wip)’
€1 = tagiy = Vigg = Wig, Wig, .. Wy),
senty = Vemo = (Wi, Wiz, - W)
emoy; = Vsent = Wiz, Wiz, - - Wit )
Contipm; = Veont = Wi, Wiz, - Wiq)'
Catim; = Vear = (Wip, Wiz, - Wip),
tagim; = Viag = Wiz, Wiz, .- Wy),
Sentimi =Vemo = (Wil' Wiz, - Wir) )
€MOjm; = Vsent = (Wi, Wi, .. Wyt)
Véig, p, I r, t 1as6 chiéu cua cac khong gian Econs Ecaty Etagr Esents Eemo trén
mang xa hdi dang xem xét.
3.3.2. P§ twong tw giita hai ngwoi ditng theo mé hinh bai viét mé rong

D6 twong tur gitta hai tap bai viét E; va E; dugc tinh bang do twong tu gitra
hai tip céc vécto trong sb tuong mg cua u; va u; duogc tinh nhu sau:

sim(E,- ,E]-) = max ik’il(sim(e,-,, ejk))

Trong d6 cac sim(e”, e]-k) dugc tinh theo cong thuc (3.8). Khi d6 do

twong tu cua hai ngudi dung dwoc tinh bang:
sim(ui ,u]-) = sim(ui ,u]-) = sim(Ei ,E]-) (3.15)

eimi =
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3.4. QUAN TAM CUA NGUOI DUNG THEO MO HINH BAI VIET MO
RONG
3.4.1. Biéu dién bai viét theo chi dé

Goie;; € E; lamgt bai Viét ciia nguoi dung u; trén mang xa hoi V', duoc
mo tda boi nam dac trung, méi dic trung la mot tdp hop cac tiw. Khi do, vécto
trong so cua bai viét e;; doi véi chu dé Ty, duoc dinh nghia nhuw sau:

k_(,1 .2 tkp

e = (eij,eij, € ) (3.16)
TVOI’lg dO,, ell] = Wy * tf(t”,eij) X idf(tiltEi) Voi til € VT, Wk,k =

1,..5 la trong s6 ciia cdc ddc tring twong g ciia bai viét.

3.4.2. Xdc dinh moi twong quan giita ngwoi ding va cdc chii dé

Mirc d9 li€n quan gitra bai vi€t e;; ciia ngudi dung w; doi voi cht dé ¢

afy = cor(eyj, ti)) (3.17)
Khi d6, mirc d9 lién quan cta bai viét e;; dén ¢ chi dé trong 7 ky hiéu:
cor(e;, T) = (a}j,aizj,...,a?j (3.18)

3.4.3. Pj twong tw quan tim ciia ngwoi diing theo chii dé

Mirc d6 quan tim ctia ngudi ding theo cac chu dé:

uf = (uf, uf .., ul) (3.19)

Do tuong tu cua hai ngudi dung theo cac chu dé:

t .t
m,.(u;, 1) = sim(ut, ut) = —2297_

szmmt(ul,uj) sim(u;, u]) ” u§||x||u,‘-| (3.20)
CHUONG 4: HANH VI VA QUAN TAM CUA NGUOI DUNG THEO
HANH VI TREN MANG XA HOI
4.1. HANH VI CUA NGUOI DUNG TREN MANG XA HOI
4.1.1. Hanh vi va phén logi cdc hanh vi ciia nguoi dung trén mang xa hi

Theo [65] [91] [147] [154] va [104] thi hanh vi ctia nguoi dung trén cac
trang mang xa hoi 1a cac cach thuc nguoi dung hoat dong va tuong tac véi cac
su kién, hién tugng trén mang xa hdi. Cac hanh vi nay dugc phan loai theo hanh
vi ca nhan (individual behavior) va hanh vi tap thé (collective behavior).

Theo théng ké tir [65] [91] [147] [104], va [132] thi trén mdt mang x3 hi,
cac hanh vi cua mét nguoi dung bat ky thuong bao gom: Dang bai viet (Post)
trén trang ca nhan; Thich (Like); Binh lugn (Comment); Tham gia hay gia nhdp
nhom (Join group); Két ban (Add friend); Theo doi (Follow); Tao/tham gia cdc
suw kién (Event); Panh dau (Tag); Chia sé (Share) ...

4.1.2. Phat hi¢n quan tam cia ngwoi dung dwa trén hanh vi

4.1.3. Nhém hay cong dong ngwoi ding trén mang xi hi
Pinh nghia 4.1:
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Mot nhom hay mot cong d&ng gi € G trén mang xd hoi N, duoc ddc trung
béi ba dac trung : g; = {name;, sty;, des;}. Trong do:
- name; la tén (name) cia nhom g;,
- sty; la kiéu (style) ciia nhom g;
- des; la mé ta (description) vé nhém g.
4.2. MO HINH NGUOI DUNG THEO HANH VI
4.2.1. M6 hinh biéu dién nguwoi ding
Dinh nghia 4.2:
Trong mang xa hoi N =< U,E,G,B >, tdp cdc hanh vi ciua nguoi dung B
trén mang xd hoi dang xem xét bao gom:
- P = {post;} tdp hanh vi dang/chia sé (post) bai viét trén mang xa héi N ciia
nguoi dung, p; la ki hiéu hanh vi dang bai i trong tap P.
- L = {like;} tdp hanh vi thich (like) bai viét trén mang xd hoi N, l; la ki hi¢u
hanh vi thich bai viet i trong tdp L.
- € = {comt;} tdp cdc binh ludn ciia nguoi ding trong bai viét trén mang xa
hoi do, ¢; la ki hiéu binh lugn th i trong tap C
- ] ={join;} tdp cdc hanh vi gia nhdp nhém hay cong dong nguoi dung trén
mang xd hoi do, j; la ki hiéu hanh vi gia nhap nhom thir i trong tap J
Moi nguoi dung u; khi biéu dién theo cac hanh vi sé la mot b bon nhw sau:
w =<P,L;,C ;i >
Pinh nghia 4.3:
P la hanh vi ding bai viét (Post an entry). Theo d6, ngweoi diing u; € U
dang bai viet ej € E trén mang xd hoi N duoc xdc dinh boi mot anh xa:
frose:U X E — {0,1}, xdc dinh nhw sau:

| €E

fpost(ui, ej) = 1 néu u; ding bai viéte
{fpost(ui, ej) = 0 néu u; khong dang bai viéte; € E
Dinh nghia 4.4:
Lla fldnh vi thich bai viét (Like an entry). Theo do, nguoi dung u; € U
thich bai viet e; € E trén mang xda hoi N duoc xdc dinh béi mot anh xq:
fiike: U X E = {0,1}, xdc dinh nhu sau:
frire (Ui, ej) = 1néuu, thich bai viéte; €E
{flike (u;, ;) = 0néuwu; khong thich bai viét e; € E
DPinh nghia 4.5:
Tadp céc bai viét ciia nguoi dimg u; € U di dang/chia sé trén mang xa hdi
N duoc dinh nghia nhu sau: EipOSt ={e €EE|Vj, fpost(ui, ej) = 1}
Tép cdc bai viét ej € E ma nguoi dung u; € U da thich trén mang xd hoi
N duoc dinh nghia nhuw sau: EF* = {ej € E |V, fike (ui, e]-) = 1}
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Dinh nghia 4.6:

C la hanh vi binh ludn trong bai viét (Comment in an entry). Theo do,
nguoi dung u; € U binh ludn trong bai viet e; € E trén mang xa hoi N duwoc xdc
dinh boi mot anh xa:

fromt: U X E — {0,1}, xdc dinh nhu sau:

Feomt (Wi, e]-) = 1néuu,; binh luan trong bai viéte; € E
feomt(wir€) = 0néuu; khong binh luan trong bai viét ¢; € E
Dinh nghia 4.7:

J la hanh vi tham gia nhém/cong dong (Join a group/page). Theo do,
nguoi dung W; tham gia vao nhom g; dugc xdc dinh boi mot danh
xa: fioin: U X G = {0,1}, xdc dinh nhw sau:

fjoin(ui, g]-) = 1néu u; c6 tham gia vao nhém g; € G
fjoin(ui,gj) = 0 néu u; khong tham gia vao nhém g; € G
Dinh nghia 4.8:

Tdp cdc nhém/cong dong ma nguoi ding u; € U dd tham gia trén mang
xa hgi N dugc Dinh nghia nhu sau: G/°" = {gy, € G |VK, fioim W, gi) = 1}

Theo Pinh nghia 4.2, mdi nguoi ding dugc biéu dién boi cac hanh vi 1a
dang/chia sé bai viét, thich bai viét, binh luan va tham gia vao nhom hoac cong
dong trén mang xa hoi.

e Hanh vi dang (post) bai viét e; € E clia mot nguoi ding u; € U trén

mang xa hoi IV, ky hi¢u la: post;,

o Hanh vi chia sé mét bai viét cling dugc dugc Xép vao hanh vi dang
bai viet boi vi viée chia sé chinh 1a hanh vi dang lai mot bai vict, mot
ndi dung nao dé tu chinh mang xa hdi.

e Hanh vi thich (like) bai viét e; € E ciia mot nguoi dung u; € U trén
mang xa hoi IV, ky hi¢u la: like;

e Hanh vi binh lugn trong bai viét (comment): Néu ngudi dung binh
ludn trong bai viét da dang hodc chia sé cua nguoi dung e; € E cua
mot nguoi dung u; € U trén mang xa hoi V', ky hi¢u la: comt;,

e Hanh vi tham gia hay gia nhdp nhom (join group) g; € G ciia mot
nguoi dung u; € U trén mang xa héi NV, ky hi¢u 1a: join,,

Khi d6 mdi ngudi dung u; duge biéu didn dwa trén cac hanh vi:

u; =< P;, L;, C;,J; > = {post;, like;, comt;, join; }Ju; €U (4.1)

4.2.2. Biéu dién mé hinh ngwoi ditng bing véc to trong sé
a. Tinh gia tri cho cdc hanh vi
- Gid tri ciia hanh vi dang bai viét
Uipost = POSt; = P; = (€1, €42,.. €in) 4.2)
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- Gid tri ciia hanh vi thich bai viét

Ujike = like; = 1; = (€41, €52, .- €im) (4.3)
- Gid tri cua hanh vi binh lugn trong bai viét

Uicome = comt; = ¢; = (€41, €52, €5) (4.4)
- Gid tri cua hanh vi gia nhdp mot nhom trén mang xa hoi

Wijoin = JOIN; = j; = (91,92, > 9p) 4.5)

Mbi ngudi dung u; trén mang xa hoi duge biéu dién bang mot vécto dwa

trén cac hanh vi c6 cac thanh phan nhu sau:
w; = (Puli, €3, Ji) (4.6)
N6i cach khac c6 thé biéu dién nguoi ding dua trén cac hanh vi nhu sau:
t

EP”" = p; = (ein, €12, - €1),
Ef'* = 1; = (ei, €1z, - €m),
Ef™ = ¢; = (ei1, €z, - €,
=ji= (gilﬁgizt"gip)
4.2.3. D¢ twong tu giita hai nguwoi diung theo hanh vi

u; = (post;, like;, comt;, join;) = 4.7

join
Gi

M@ hinh wéc lwong téng qudt

Gia st c6 hai nguoi dung u; va u; trén mang xa hdi N, d6 do tuong tu
cua hai nguoi dung theo hanh vi:

Spena (Ui Ug) = Wpost * Spost (ui uge) + Wiige * Syike (U, ug)
+Wcomt * scomt(uiﬁuk) + Wjoin * Sjoin (ui'uk) (4'8)

Trong d6: Wposes Wiikes Weomes Wjoins lan luot 1a trong sb cua hanh vi
dang/ chia sé bai viét, hanh vi thich bai vi€t, hanh vi binh luan trong bai viét va
hanh vi tham gia mdt nhém trén mang xa hi, va ching théa man di€u kién:
Wpost T Wiike T Weome + Wioin = 1. 5 (u;, uy) 12 40 twong tu trén timg hanh vi
cua hai nguoi dung u;, uy,.
D¢ twong tw trén tirng hanh vi

Do twong tw dua trén hanh vi dang bai viét:

Spose Uy i) = sim(EP™ EF°*) = sim(p; , pi) (4.9)
Do twong tw dua trén hanh vi thich bai viét:
Siike (U wy) = sim(Ef*e, Ef*e) = sim(1;, 1) (4.10)

Do twong tw dua trén hanh vi binh ludn trong bai viét:
it {51 = SIM(E} osis Exosi) + SIM(Ekegar Exega)
52 = Sim(E} psis Exega) + Sim(Efega, Efosi)
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b6 tuong tu vé hanh vi binh luan cua nguoi dung ul va uk duoc dinh
nghia bang cong thuc sau:

SiMeome (U, Ug) = min (1, max(0, |S1 — S2|)) (4.11)
Do twong tw dua trén hanh vi gia nhdp nhom:
Simjoin (g, 1) = sim(G/°™, GI°™) = sim(jy , ji) (4.12)

4.3. QUAN TAM CUA NGUOI DUNG THEO MO HiNH HANH VI
4.3.1. Biéu dién mé hinh hanh vi ngwoi ditng theo khéong gian chii dé

N MB&i bai viét duge xét trong hanh vi dér}g, hé}nh vi thich, hanh vi binh luér‘l
va moi nhdm nguodi dung da tham~ gia dugc biéu dién theo khénig gia\m cac chu de
theo cong thuc (3.16) nhu vy moi ngudi dung s€ dugc bi€u dién bang:

post — t
E; =pi' = (eir,€i2,..€in),

. Ef*e = 1" = (e, €12, €im), (4.13)
i Eicomt — Cit — (Cil'ciz"'cik)
Gi]mn _ jit — (gil'giz' .. gip)

t
Trong dé,el; = (eil,.,efj, ...,el.]?"’) ,ek = tf (ty, eiy) X idf (ty, E) véity €T

4.3.2. Xdc dinh chii dé quan tém theo hanh vi

Gia st rﬁng T ={T, Ty, ..., T, } 1amot tap cac chu dé trén mang xa hoi N,
khi d6, mirc do lién quan ciia cac hanh vi dang bai viét, thich bai viét va gia nhap
cua nguoi dung u; voi cac chu dé trong I dugc tinh bang muc d lién quan cua
post plike join
i BTG

cac tap bai viet E v6i cac chi de dang xem xét.

Ky hiéu twong ting la:

Ulpose = (Ui, uf, o, w)) (4.12)
U = (U], uf, o, W) (4.13)
Ueome = (Ui, Uf, s w)) (4.13)
Wioin = (Ui, uf, ., u)) (4.14)

Khi d6, mirc d6 quan tdm ciia ngudi dung u; véi cac chu dé trong T duoc
tinh theo cong thuec:
uf =Wy * ugpost +wy * uglike + wj * ufjoin (4.15)
Trong do, wy, w;, w; 1a trong sO ctia cic hanh vi thoa méan w, + wy +
w; =1 va céc u! 1a cac d6 do mirc quan tim ctia ngudi ding dén cac cha dé trong
tap T
4.3.3. P twong tw quan tim ciia ngwoi diing theo chii dé

Khi do do quan tam twong tw cua hai nguoi dung theo hanh vi dya trén
chu dé dwoc tinh bang
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SiMyne (u;, ;) = sim(uf, uf) (4.16)

Trong d6 cac uj, uj dugc tinh theq cc‘)pg t‘hL'rc (4.15), va sim( uj, uf)
duogc tinh nhu cong thire (2.16). Tir d6 c6 the thay rang sim;,,, (w;, u;) ndm trong
khoang [0,1].
4.5. SO SANH VOI MOT SO MO HINH KHAC
4.5.1. Cac moé hinh so sanh

Luén an thyc hién viéc so sanh Kkét qua thyc hién mo6 hinh véi 03 mo hinh
tinh toan dua trén TE.IDF va dit liéu 1 van ban ngén gdm: M hinh udc lugng
d6 quan tdm dua trén thé danh ddu ciia Sheng Bin et al. [125]; M6 hinh udc luong
phét hién cac chii d& quan tdm cua nguoi dung dwa trén cic Tweet ciia Hossen
M. F. et al. [63] va md hinh wéc lugng cha dé quan tdm dya trén hanh vi dang
bai (post) va hanh vi thich (like) cia Kim J. Ko et al. [77].
KET LUAN
Nhirng két qua nghién ctru cia luin an
- Pé xuit m6 hinh biéu dién bai viét ciia ngudi dung trén mang xa hoi dya trén
nam dac trung 1a ndi dung, thé loai, thé danh diu, quan diém va cam xuc. Mdi
bai viét dwoc tinh toan, mé rong ngit nghia theo Wikipedia va biéu dién dudi
dang mot vécto co trong $6 theo TF.IDF theo cac dac trung cua chung.
- Pé xuat md hinh biéu dién hanh vi ciia ngudi dung dwa trén cac hanh vi
dang/chia s¢ bai viét, hanh vi thich bai viét, binh luan trong bai viét va hanh vi
gia nhép nhom/cong déng trén mang xa hai.
- Pé xuit cach xac dinh cac chu dé& quan tim cta ngudi dung dua trén wdc
luong d¢ tuong quan giira cac bai viét cua ngudi ding véi cac chu dé. Do twong
quan giita tap hop céac bai viét cua nguoi dung véi cac cha dé 1a mie d6 quan
tam ctia nguoi ding dén cac chu dé do trén mang xa hoi.
- D¢ xuét cach thirc udc lugng do twong tu hai nguoi dung theo mo hinh bai
viét va mo hinh hanh vi. B tuong ty giira hai nguoi dung theo mo hinh bai viét
duogc tinh dua trén viéc tich hop c6 trong $6 d6 tuong tu cac dac trung cua bai
viét va giita hai tap bai viét ciia nguoi dung. Do twong tu giita hai nguoi ding
theo hanh vi cling dugc tinh dya trén tich hgp co trong $6 do tuong tu gitra cac
hanh vi cua ngudi dung.
Huéng nghién phat trién ciia luin 4n

Tht nhit 1a m& rong dir liéu nghién cuu tir dir li¢u kiéu vén ban sang dir liéu

anh, dir liéu video hodc cac lién két trong cac bai viét clia ngudi dung trén mang
xa hoi; Thir hai la tiép tuc khdo sat, nghién ctru dir li€u van ban nhung 4p dung
cac thuat toan cé hiéu qua hon dé phén tich hodc xay dung cac ban thé hoc
(ontology) trong phat hién quan tdm ctia ngudi dung trén mang xa hoi; Thu ba 1a
van d¢ cac quan tim cuia ngudi dung ludn thay ddi theo thoi gian, trong luan an
chua dé cap dén yéu td thoi gian khi thu thap dit liéu mic dau cac thoi diém thu
thap dir lidu thyc déu tién hanh l4y cac dir lidu gan thoi diém d6 nhét.
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