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LOI CAM DOAN

T6i cam doan day 1a cong trinh nghién ctru cua riéng toi. Cac két qua duoc
viét chung véi cac tac gia khac déu duoc sy ddong y ciia dong tac gia trudce khi dua
vao luan &n. Céc két qua néu trong luan an la trung thuc va chua tirng dugc cong

bé trong céc cong trinh nao khac.

Tac gia



LOI CAM ON

Trong qua trinh thuc hién dé tai “Nghién cau phét trién mé hinh tin cay nguoi
dung dua vao tuong tac va ngir nghia cua thong diép trén mang xa hoi”, téi da nhan
duoc rat nhiéu sy gitp dd, tao diéu kién cua gido vién huéng dan, nha trudng, déng
nghiép, céc nha khoa hoc va gia dinh. T6i xin bay t6 long cam on chan thanh vé su
giup do do.

Trudc tién, tdi xin bay t6 10ng biét on sau sic téi gido vién hudng dan: PGS. TS
Tran Pinh Qué - ngudi Thay tryc tiép hudng dan va chi bao cho t6i hoan thanh luan

an nay. Cam on Thay rat nhiéu vi sy huéng dan tan tinh, nghiém tdc va khoa hoc.

T6i xin tran trong cam on Hoi ddng Khoa hoc, Hoi dong Tién sy, Khoa Quéc té va
Dao tao sau dai hoc, cac Thay C6 khoa Cong nghé thong tin 1 cia Hoc vién Cong nghé
Buu chinh Vién thong di tao diéu kién thuan loi cho t6i duoc thuc hién va hoan thanh
chuong trinh nghién ctru cua minh.

T6i cam on tat ca nhitng ngudi ban cua t6i, nhimg ngudi ludn chia sé, ¢ vii toi
trong luc kho khan va toi luon ghi nhé diéu do.

Cubi cuing, toi xin bay t6 1ong biét on chan thanh ddi véi gia dinh da luén dong

vién, ung ho, ¢ vii va tao moi diéu kién gitp da toi.
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DANH MUC CAC KI HIEU TOAN HQC

Ky hiéu

toan hoc

Y nghia

trust®P (i, j)

Do tin cay dua trén tuong tac ctia ngudi ding u; ddi véi nguoi

intX(i,t)

Mtc d6 quan tam cua ngudi ding u; véi chu dé t.

Vi X ¢6 thé 1a ham Max, Sum, Cor.

trustiggic(i,j, t)

Do tin cay dya trén twong tac va quan tam cua nguoi dung w;
ddi voi nguoi ding w; vé cha dé t — hoic c6 thé goi tit la: Do
tin cay duya trén lich sir cia ngudi ding u; d6i véi nguoi ding

trustion: (i, j, )

Do tin cay dua trén cong dong cua ngudi dung u; dbi voi nguoi

dung u;.

Trong d0, repY: c0 thé 1a repmaX, repaP, repeeS va repes.

trusteopic(i, j, t)

Do tin cay tong quat (két hop tin cay dua trén lich st va tin cay

dya trén cong dong) cua u; ddi véi ngusi dung w; vé chu dé t.




MO AU
Ly do chon dé tai

Mang xa hoi truc tuyén OSN (Online Social Network) ngay cang phé bién va
c6 anh hudng sau rong téi nhiéu ddi twong trong cac hoat dong hang ngay cua con
ngudi. Thé gidi 4o, thé giGi trén mang xa hoi da va dang ton tai song song véi thé
gidi thuc va c6 nhiéu tac dong qua lai, truc tiép t6i thé gisi thuc cua ching ta. Vi
viéc con nguoi danh nhiéu thoi gian cho thé gioi trén mang xa hoi, cac quyét dinh,
cong viéc hang ngay chiu tac dong, anh hudng khéng nho tir cac hoat dong, cac ban
bé théng qua cac két ndi, va théng tin thu thap duoc tir mang xa hoi. Viéc danh gia
cac ddi tuong, cac cong dong, hodc cac noi dung/thdng tin trén mang x& hoi ¢ tin
cdy hay khong do dé tré thanh nhu cau thiét yéu véi nguoi dung trén mang, gidp
nguoi ding c6 kha ning dua ra quyét dinh/lya chon phtl hop, han ché rii ro.

Tin cay da duoc dé cap va nghién cau rong rai trong cac nganh nhu tam ly hoc,
triét hoc, x& hoi hoc va khoa hoc may tinh. Cac nghién ctru trong cac linh vuc nay da
chi ra rang tin cay la mot quan diém chi quan va khac nhau & mdi ngudi, mdi tinh
hudng, bbi canh nhat dinh [2]. Thach thire dau tién doi vai cac nha nghién ciu 1a viéc
xac dinh khai niém vé tin cay, md ta céch tin cay duoc hinh thanh va chitng minh sy
tin cay co tac dong dén moi ngudi nhu thé ndo. Céac nghién ctu tiép theo tap trung
VAo viéc xac dinh céc tién dé cua tin cay — tic 1a cac yéu t ¢ thé anh hudng dén tin
cay [1]. Nhimg kho khin ¢ day c6 thé chi ra | viéc tong hop céc tién dé vé tin cay,
la viéc danh gia mirc do anh hudng cua cac tién dé do ddi vai do tin cay trong cac boi
canh khac nhau. Ptng trude nhitng thach thac nay, lugn an tién hanh nghién citu
va lu@n gidgi cac khai niém vé tin cdy, cu thé hoa céc tién dé cia tin cdy va tir dé dé
Xudt cdc phwong phdp do lwong dj tin cdy, xay dwng cac md hinh tin cdy trén
mang Xa hai.

Luan &n bat dau bang viéc tim hiéu phuong phap mé hinh héa mot mang xa hoi.
Theo d6, mot mang xa hoi truc tuyén c6 thé duoc mé hinh hoa dudi dang mot d6 thi
c6 hudng [2], trong d6 cac nat biéu thi ngudi dung va cac canh biéu thi mdi quan hé

giita chding, hudéng cua canh s& chi ra ngudi nao dugc xac dinh tin cay. Trong s trén



cac canh thé hién gia tri “tin cay truc tiép” (direct trust) gitta cac nguoi dung, vi du:
tasps tasc 12 mic d6 tin cay cua nguoi dung A ddi véi ngudi ding B va mie do tin

cay cua ngudi ding A di véi ngudi ding C trong Hinh 0.1.

tap tp-p
R S D
Nguon
. K Pich
tasc teop

Hinh 0.1: M& hinh h6a mang x& héi tryc tuyén OSN bang do thi

Trong OSN, mdi nguoi ding thudng twong tac véi nhiéu nguoi khac nhau, vi
vay c6 thé ton tai nhiéu lién két gian tiép gitra ngudi ding nguon (vi du: A) dén ngudi
dung dich (vi du: D). Ta ¢6 cac duong din A—B—D va A—C—D trong Hinh 0.1.
Néu ton tai it nhat mot “lién két ddng tin cdy” két nbi hai nguoi ding khong cé trong
tac truc tiép [3] (vi du: A va D duoc két néi boi hai duong dan dang tin cay), thi ta co
thé tinh toan d6 tin cay gitra ho. T4t ca cac lién két dang tin cdy nhu vay tao thanh
mot mang tin cay tir nguon dén dich (vi dy: mang tin cay tir A dén D trong Hinh 0.1).

That vay, cac nghién ciu vé d6 tin cay giita hai ngudi dung déu xoay quanh
hai bai toan do la (1) xac dinh gi tri tin cay cua hai nguoi dung c6 tuong tac truc
tiép, ta goi la gié tri tin cay truc tiép va (2) xac dinh gia tri tin cay giita hai nguoi
dung khong co twong tac truc tiép dua trén cac lién két dang tin cay, ta goi 1a gié tri
tin cay gian tiép.

Vi bai toan thir nhat, gia trj tin cay truc tiép thé hién muc do tin cay giira hai
ngudi ding c6 két ndi tryc tiép voi nhau [3]. Tién dé cho viéc xac dinh gia tri tin cay
nay dugc xem xét nhiéu nhat Ia dwa trén lich str twong tac giita giira hai nguoi ding
[4]. Céc tién dé tiép theo d6 1a mirc do than thuoc (familiarity) gitta hai nguoi ding,
muc do trong dong (homophily) gitra ho,...Mt sé nghién ctru tinh toan do tin cay
tryc tiép gitta hai nguoi dung duya trén cac tién dé nay co thé ké dén nhu nghién ctu
méi day (nam 2020) cua Saeidi[14] dwa ra cach tinh d6 tin cay tryuc tiép dua vao gia
tri NodeValue(u;) — gia tri cua nguoi dung u; dé tao nén do tin cay cia ngudi ding



d6 voi cong dong thdng qua cac hoat dong (activities) tich cuc nhu s lwong bai dang,
s6 luong binh luan, sé luot chia sé bai viét hay nhu sb luot doc cac bai viét. Saeidi
dinh nghia:
nodeValue(i) = wy * activities(i), Voi moi ngudi dung u; € U
Hay nhu mot nghién ctiru khac, Hamdi [8] chi ra cach xac dinh do tin cay truc
tiép gitta hai ngudi ding dyua vao phan tich yéu té anh huong toi do tin cay dé 1a yéu

t6 quan tAm ngudi dung. Hamdi chi ra d6 tin cdy cua ngudi dung v d6i véi ngudi

|domains,ndomains |

diing v’ ki hiéu 1a st =

, trong d6 domains, la nhiing linh vuc
|domains,|

(cha d&) ma ngudi dung v quan tdm. Tuy nhién, cach xac dinh twong ti quan tdm cua
Hamdi con chua linh hoat, phu thugc vao gia tri ngudng cho trudgc. Mat khéac, ciing
theo Hamdi [5] thi hau nhu céc nghién ciru trude day déu khong chi y dén viéc tinh
toan cac gia tri tin cay truc tiép ma ho déu coi do tin cay tryc tiép nhu duoc xac dinh
tién nghiém vai céac gia tri ngau nhién hoac cho rang céc gia tri nay da ton tai va
khong tinh toan cac mirc do tin cay nay. Phat trién cac y tuong nay, lugn dn da tién
hanh nghién citu, ddnh gid nhiing tién dé (yéu té anh hwéng) cia dé tin cdy truc
tiép gida hai ngwoi dung nhw lich sir fwong tac hay nhitng méi quan tam, sé thich
vé chi & nao d6 duoc xac dinh tir ndi dung thong diép cua ho trén mang xa hoi.

Bai toan th hai, tinh toan do tin cay gian tiép 1a cach xac dinh do tin gitra hai
nguoi dung khong c6 tuong tac truc tiép dua trén cong dong nguoi dung trén mang
x4 hoi [6] [7]. Dé tinh toan do tin cay gian tiép, cac nghién ctru trude day sir dung ciu
trdc mang két hop véi co ché suy dién (inferred) [6] [7] [8] [9] [10] [11]. Trong md
hinh TidalTrust, Golbeck [12] sir dung mét tly bién cua thuat toan tim kiém theo
chiéu rong (BFS) dé xac dinh duong dan tin cdy “ngin nhat” giira hai ngudi ding
trén mang xa hoi. Tuy nhién thuat toan nay chi quan tam téi gid tri tin cay caa nat 1an
can gan nhat d6i véi nat dich trong moi duong dan tin cay, diéu nay anh huong rat
I6n t6i danh gia tin cay caa nGt ngudn toi nat dich; dic biét trong trudng hop chi ¢6
duy nhat mot duong dan. Hay nhu trong nghién ciu cia minh, Hamdi ciing chi ra
cach xac dinh dudng dan tin cay dua vao cuong do (strength) cua moi duong dan [8]
song cach tiép can nay c6 do phic tap rat Ién khi quy mé ciia mang xa hoi 16n. Cung
v6i huéng nghién ciu ndy, lugn an ciing phdt trién mét phwong phdp xdc dinh dj



tin cdy gian tiép dewa trén cdu tric cia mang két hep véi mice dé twong tw ciia
nhitng ngwoi ding tham gia vao mang dé — tin cdy dwa trén céng dong.

Muc tiéu cda luan an

Muc tiéu chung cua luan an 1a nghién ctru va dé& xuat mot ho cac mé hinh tin cay
TreeXTrust cia nguoi dung trén mang x& hoi. M6 hinh TreeXTrust duoc xay dung tur
mot ham tin ciy ma luan an dinh nghia véi cac tham sb nhu twong tic nguoi ding, quan
tam va tuong tu ngudi dung. Do vay, luan &n s€ chia ra thanh cac muc tiéu nho va thuc
hién lan luot nhu sau:

e Muc tiéu dau tién Ia phan tich cac thudc tinh cia mang xa hoi, cac hoat dong
quan trong ctia ngudi dung trén mang x& hoi, cu trdc caa mang xa hoi,... dé
tim ra cac yéu té anh huong dén do tin cay.

e Muc tiéu tiép theo 1a dinh nghia, khai niém hoa (conceptualization) tin cay va
tinh toan (measurement) do tin cay dua trén cac tién dé (antecendents) — tirc la
cac yéu té anh huong téi tin cay.

e Muc tiéu cudi cing la dé xuat cac phuong phap ude luong tin cay nguoi ding va
sau d6 tién hanh thuc nghiém, danh gia va so sanh véi cac mé hinh lién quan.

Poi twong nghién ciu

Déi tuong nghién ciru cua luan an bao gom:

e Thi nhdt, luan &n tap trung phan tich nhiing dang twong tac gitta hai nguoi
trong mang xa hoi, xac dinh céc dang twong tac d6. Bong thoi xem xét dén yéu
t6 quan tdm cta ngudi ding vé mot chi dé. Bé 1am duoc viéc nay luan an tién
dén viéc xac dinh cac chu dé, biéu dién cac chu dé, cac bai viét, sau d6 tim
tuong quan giira cac bai biét véi cac cha dé. Cubi cing 1a d& xuat mot ham
danh gia mirc d6 quan tam cua ngudi dung vé mot cha dé.

e Thithai, nghién ctru tap trung vao ddi twong 1a nhimg nguoi ding co tuong tac
truc tiép dé xay dung mot cong dong ngudi dung. Panh gia do tin cay gitta hai
ngudi dung théng qua do tin cay caa nhitng ngudi ding trong cong dong da
xac dinh. Hon nira, d6 tin cay con dugc tinh toan dua trén d6 tuwong tu gitra hai

nguoi dung trén mang x& hoi.



Noi dung nghién ciu
Véi muc tiéu dé ra, luan an nghién ctru c4c noi dung sau:

e Thu nhat, khai thac yéu t6 tac dong xa hoi: Luan &n gidi thiéu viéc khai thac
bdi canh va so thich cua nguoi ding dé dinh hudng d6 tin cay phuc tap, xem
xét thong tin bdi canh x& hoi dé phan anh tét hon vé cac mang x& hoi trong
thuc té.

e Thu hai, tinh toan d tin cay truc tiép: Luan an dé xuit phuong phap tinh toan
gia tri do tin cay tryc tiép gitra ngudi ding dya trén twong tac va twong ti quan
tam nguoi ding. Phuong phap nay xem xét cac hoat dong xa hoi, mdi quan hé,
s& thich va tuong tac cua ngudi dung; két hop cac gia tri tin cay truc tiép duoc
tinh toan va théng tin quan trong theo ngir canh xa hoi.

e Luan &n xay dung db tin cay gian tiép dya vao cong dong. D6 tin cay giira hai
ngudi dung duoc xac dinh thong qua cic ngudi ban caa ho. Luan an dé xuat
cac phuong phap khac nhau dya trén sy lan truyén va tong hop tin cay.

e Cudi cung, luan an tién hanh thuc nghiém va so sanh véi hai nghién ctiu c6
cung hudng lién quan do6 1a: (1) So sanh véi cong trinh cua Saeidi [13] trong
viéc xac dinh gid trj tin cay truc tiép dya trén tuong tac giira hai nguoi ding
va (2) So sanh véi céng trinh cia Hamdi [8] va Wenqi Fan [14] trong viéc xac
dinh gia tri tin cay gian tiép dya trén mic do quan tm va twong tu ngudi ding
thong qua cau trdc mang.

Phwong phap nghién ciru

e Phirong phdp Iudn: Phan tich, so sanh, tong hop, danh gia trén cac két qua
nghién ctru da c6 tir d6 dé xuat hudng giai quyét va tiép can cua luan an.

e Phirong phdp ddnh gid dwa trén co sé toan hoc: Chirng minh bang toan hoc
tinh ding dan cta cac mo hinh dé xuat, kiém nghiém lai bang c4c thuc nghiém.

e Phuong phdp danh gid bang thuc nghiém: Thu thap di ligu, cai dat cac mo
hinh dé& xuat, chay thr nghiém trén céc tap dir liéu théng ké, phan tich va

danh gia két qua thtr nghiém.



Cac déng gop cua luan an

e Pong gop dau tién caa luan an 1a dua ra cac phuong phap tinh khac nhau cho
d6 tin cay truc tiép gitra hai nguoi ding dua vao twong tac va sé thich quan
tam cua ho vé mot chit dé nao dé. Luan an goi d6 1a Mb hinh tin cy duya trén
lich sir twong tac va quan tdm ngudi dung. Két qua nghién ctu nay da dwoc
cong bé trén Ky yéu caa Hoi nghi khoa hoc quéc té Advances in Information
and Communication Technology, ICTA 12 - Vietnam, 2016, Springer
International Publishing(C1) ; trén tap chi Southeast Asian Journal of
Sciences, vol 07, No 1, 2019 (J3) va trén tap chi Journal of Science and
Technology on Information and Communications, 2023(J5).

e Pong gop thir hai 1a dé xuat phuong phap ude lwong mic do twong tu nguoi
ding bang viéc két hop giita twong tu dya trén bai viét va tuong tu dya trén so
thich, quan tdm ctia nguoi dung do su dung cac ky thuat xa ly ngén ngir tu
nhién va biéu dién vector cac chi dé, bai viét. Két qua nay duoc ding trén tap
chi Journal of Computer Science and Cybernetics, No2, Vol 38, 2022 (J4) va
tap chi Journal of Science and Technology on Information and
Communications, 2023(J6).

e DPong gop cudi cung cua luan an 1a dé& xuat mot ho cdc md hinh tin cay dua
trén cong dong bao gom tin cay cong dong dua trén dai s6 duong va tin cay
cong dong dua trén twong ty. T d6, luan an xay dung do tin cay téng thé bang
cach téng hop do tin cay dua trén lich sir twong tac va tin cdy dua trén cong
dong. Két qua nghién citu ndy mot phan dugc trinh bay trong Ky yéu caa hoi
thao qudc té International Conference in Mathematics and Applications,
ThaiLan, 2022(C2) va tap chi Journal of Science and Technology on

Information and Communications, 2023(J6);



Nhitng dong gop chinh ctia luan an dugc tom tat nhu trong Hinh 0.2.

MG hinh tin ciy
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Hinh 0.2: Nhitng dong gop chinh cua lugn an
B cuc caa luan an

Mé dau: Trinh bay tinh cap thiét caa luan an, muc tiéu va pham vi nghién cau
cua luan an, phuong phap nghién ciru va nhirng dong gop chinh cua luan an.

Chuwong 1: Tong quan vé mé hinh tin cay trén mang xa hai

Chuong nay gidi thiéu tong quan vé nhitng van dé lién quan dén luan an, bao
gom: khai niém va cac thudc tinh caa mang xa hoi, cong dong nguoi dung trén cac
trang mang x& hoi, van dé quan tam cua nguoi ding. Tiép theo, luan &n phan tich va
dua ra cac luan giai vé “tin cay”, khai niém hoa tin cay. Mot noi dung chinh trong
chuong nay, luan &n tap trung nghién cau va cu thé hda céc tién dé cua tin cay — tac
la cac yéu t6 anh huong téi tin ciy. Pay 1a cbng viéc quan trong dé thuc hién xay
dung cac mé hinh duoc chi ra trong cac chuong tiép theo. Ciing trong chuong nay,
luan an da tim hiéu, phan tich va danh gid mot sé mé hinh tin cay da dwoc cong b
trude day. Mot trong sé cac md hinh nay s& duoc luan an thir nghiém va so sanh Vi
nhitng dé xuat cta luan &n. Va phan cudi cing luan an gidi thiéu ba bo dix liéu ding
dé kiém thir va danh gia cac mo hinh duoc dé xuat trong luan an.

Chwong 2: M0 hinh tin cdy dwa trén lich sir twong tac va quan tam

nguwoi dung.

Véi nhitng tién dé tin cay da duoc chi ra trong chuong mot, trong chuong nay
luan 4n d& xuit mo hinh tinh toan d tin cay duya trén lich sir twong tac va quan tim

ctia nguoi dung. Phan dau tién, luan &n dua ra céc dang twong tac khac nhau cua



ngudi ding trén mang x& hoi. Phan tiép theo xem xét ti yéu td anh huong dén do tin
cdy d6 1a 46 do quan tdm cua ngudi dung. Tir d6, luan &n dé xuat mot md hinh tin cay
gitta hai ngudi dung bang viéc tich hop giita d6 tin cay dwa trén twong tac va mic do
quan tim ngudi ding. Dé danh gia duoc anh huong cua cac dang tuong tac ciing nhu
murc 46 quan tim ngudi dung dbi voi do tin cay, luan an xay dung céc kich ban thyuc
nghiém va cai dat trén hai bo dir liéu ma luan an trinh bay trong chuong 1. Di véi
mdi tham s, luan an déu phan tich anh huong cua két qua thuc nghiém.

Noi dung ctia chuong nay 1a cac két qua nghién ctu cong b trong cac cong
trinh [C1][C2][31][93][J5].

Chwong 3: M6 hinh tin ciy dwa trén céng dong va tin cay tich hop.

Trong chwong nay, luan &n tiép tuc dé xuat mot moé hinh tinh toan do tin cay
dua trén danh gia cia cong dong. Phan dau tién, luan an dua ra cac cach thic dé xac
dinh cong dong, do 1a: t61 mudn biét a tin b nhw thé nao thi toi di hoi X, y, z xem ho
danh gia nhu nao vé b? Vi vay, nhitng nguoi X, y, z d6 dugc luan an xem xét 1a (i)
nhitng ngudi ban chung (nhitng ngudi c6 twong tac truc tiép) cua a, b va (ii) nhiing
nguoi trong tu véi a (hodc b). P do twong tu ciing 1a ndi dung luan an dé cap trong
phan tiép theo cia chuong nay. Yéu té twong tu duoc dua vao lam trong sé cho cac
danh gia cua x, y, z vé b. Tuong ty hon thi quan trong hon vi thé ma trong s6 cao hon.
Phan cudi cing cua chuong ndy, luin 4n dua ra cac kich ban thir nghiém dé xac dinh
va danh gid mac do anh huong cia cac cach xac dinh cong dong toi do tin cay. Bong
thoi so sanh véi nhitng két qua chi ra & chuong hai khi dé xuat cach tinh do tin cay
tong quat dwa trén viéc tich hop gitra do tin cay dwa trén lich sir twong tac véi tin cay
dua trén cong dong.

Noi dung ciia chuong nay 1a cac két qua nghién ctru cong b trong cac cong
trinh [C2][32][34][36][37].

Phan két luan va kién nghi hwéng phat trién

Phan nay téng két lai nhitng dong gop chinh cta luan an va néu ra nhitng han
ché, nhitng van dé con chua thuc hién duoc va c6 nhitng dé xuét ciing nhu dinh huéng
nghién ctru phat trién tiép theo.



CHUONG 1. TONG QUAN VE MO HINH TIN CAY TREN MANG XA HOQI

Trong x& hoi thuc, ching ta thé hién hoat dong chu yéu dya vao su tin cdy gitra
con ngudi Véi con ngudi [15] [16]. Piéu trong ty nhu vay Xay ra trong cac cong dong
tryc tuyén. Pua ra mot khai niém “tin cay” trén mang xa hoi doi hoi mot dinh nghia
rd rang, hep hon vé thuat ngit ma van bao ton cac thudc tinh caa tin cay ma ching ta
quen thudc trong doi séng xa hoi thuc caa minh.

Trong chuong mat, luan an s& gigi thiéu mot cach tong quan vé mang xa hoi va
cac hoat dong phé bién, cac mdi quan tm cua ngudi dung trén mang xa hoi. Phan
tiép theo luan &n sé trinh bay dinh nghia va viéc khai niém hoa do tin cay. Mot phan
rat quan trong cling dugc chi ra trong chuong nay d6 1a cac tién dé dé tinh toan do tin
cdy. Sau d6, luan an chi ra thugc tinh va cac dac trung cua tin cay. Trong chwong nay,
luan an cling néu mét sé md hinh tin cay dién hinh, mé hinh tin cay trong bai toan cu
thé do 1a trong hé goi ¥ tir d6 phét bicu bai toan xay dyng md hinh tin cady ma sé duoc
giai quyét o trong chuong 2 va chwong 3. Cubi cuing, luan an gigi thiéu vé ba bo dix
liéu da thu thap dugc trén mang xa hoi, cu thé 1a mang Facebook. Céac bo dix liéu nay
s& dugc dung dé thuc nghiém cho cac mé hinh dé xuét va so sanh véi cac nghién cau
lién quan.

1.1. Tong quan mang x& hoi
1.1.1. Khai ni¢m va cac thugc tinh ciia mgng xa hgi

Mang xa hi 1a mot loai cua phuong tién truyén thong xa hoi, gidp moi ngudi
két ndi vai nhau va cé thé chia sé suy nghi cia minh, thanh 1ap cac nhém duya trén so
thich, quan ly noi dung, tai anh, video 1én va tham gia thao luan nhém. Ngay nay véi
kha ning truy cap cong khai ciia cac mang xa hoi dya trén Web bang dién thoai di
dong lam cho cac nén tang nhu vay tra nén pho bién [17].

C4c cau truc va dich vy cung cap ciia mdi mang xa hoi c6 thé khong giéng nhau,
nhung myc dich ciia cAc mang xa hoi déu dung dé két ndi ngudi diing trong mot mang
ma trén d6 cung cap sin mot s6 dich vu dé ngudi dung co thé tuong tac véi nhau. Vi
du nhu mang x& hoi Facebook (www.facebook.com) cé cdu tric két ndi gitra nguoi

ding chinh 12 méi quan hé ban bé (friends), su theo ddi (follow) gitta ngudi ding cé
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nhan dén ngudi dung ca nhan, trang théng tin cua cac ca nhan hoic to chic khac.
Nguoi dung c6 thé dé lai 10i binh luan (comment), luot thich (like), chia sé (share),
danh dau — gén thé (tags) cac video hay noi dung cua nguoi dung khac.

Theo thdng ké cua trang http://statistic.com (thang 9/2020) thi hién nay c6 4.6
ty ngudi dung Internet, trong d6 c6 dén 3.617 ty ngudi ding cac trang mang x4 hoi,
chiém khoang 44% dan s trén thé gisi. Theo théng ké cua www.emarsys.com va
www.BusinessWire.com thi lugng ngudi dung khong 16 trén cac mang xa hoi c6 anh
hudng tich cuc dén cac hoat dong cua cac to chic, doanh nghiép ciing nhu nguoi
dung cé nhan, dac biét trong cac hoat dong marketing, hoat dong ban hang, hoat dong

quang b4, ...
01/2022

FACEBOOK 2910
YOUTUBE 2562
WHATSAPP 2000
INSTAGRAM 1478
WECHAT 1263
TIKTOK 1000
FB MESSENGERS 988
SNAPCHAT 557
TELEGRAM 550
TWIFTERS 436

0 500 1000 1500 2000 2500 3000

Hinh 1.1: Thong ké c&c nén tang mang x& héi phé bién hién nay (don vi: triéu nguroi)
Hon thé nira, cAc mang xa hoi da va dang tré thanh manh dat mau ma cho céc

bai toan tng dung cta nhiéu linh vuc khéac nhau, tir nhitng bai toan tng dung phd
bién trong phan tich di lidu nhu khai pha di liéu [18] [19] [20] [21] [22] [23] [24],
truy hoi théng tin (information retrieval) [19] [25] [26] [27], c4c hé goi y
(recommender systems), khoa hoc web (Web science) [28] [18] [19] [21] [29] [23],

dén nhiéu nganh khoa hoc x& hoi khac nhu y té va chiam soc sic khoe, gido duc,

3500
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diéu tra c4c t6 chuc x& hoi, dic biét trong cac nghién ctru vé xa hoi hoc (sociology),
tdm ly hoc t6i pham, phén tich tin gia (fake news),...

Mang x& hoi cé thé bao gém nhiéu chu dé hoic tap trung vao mét sé dinh dang,
cha d& nhat dinh. Mang x& hoi duoc nhiéu ngudi st dung béi né gidp ho cap nhat
thong tin vé ban be, ngudi than ciing nhu tim kiém ban bé méi. Pay ciing 13 noi ban
cd thé tim duoc nhiéu thdng tin, hinh anh. .. tha vi tir nhimg nguoi c6 cling mdi quan
tam vaéi minh.

Cac thugc tinh cia dir lieu trén mang xa hoi [30]

Dix liéu trén cac mang x& hoi co thé 1a van ban (thuong dudi dang van ban ngan-
Shorttext), hinh anh, cac video hoic két hop nhiéu loai dit liéu d6 véi nhau. Pac trung
co ban cua dir liéu trén cac mang x& hoi 1a c6 dung luong Ién, cé tinh lién két, chaa
nhiéu nhiéu, khdng c6 cau tric hoic ngit phap chuan va dic biét thuong khong day
du, khdng hoan chinh nhu cac di liéu tir cac ngudn sinh dir liéu khéc.

Lén (Big): Theo théng ké cua Facebook.com thi mdi ngay c6 khoang 2.5 ti noi
dung duoc tao ra, ¢c6 hon 500 TB di liéu duogc luu trir, ¢6 2.7 ti hanh vi “thich” va
300 triéu btrc anh dugc dang 1én Facebook. Theo thong ké ciia www.statistic.com thi
nam 2019 da c6 3.417 ty nguoi dung trén cac phuong tién truyén thdng xa hoi, ting
hon 9% so véi ndam 2017. Cac so lidu thong ké cho thay rang, di lidu trén mang xa
hoi cang ngay cang khéng 156 va van tiép tuc ting thém hang phut, hang gidy.

Lién két (Linked): Ban chat mang xa hoi chinh la sy lién két giita nhitng nguoi
st dung trén mang, vi vay, dir liéu trén mang xa hoi déu co su lién két hay két ndi voéi
nhau. Cac mdi lién két trén mang xa hoi c6 thé khac nhau, nhung chu yéu 1a dya trén
c4c mdi quan hé nhu: quan hé ban bé, quan hé gia dinh, quan hé truong 16p, quan tam
chung, s¢ thich chung, c&c nhom chia sé néi dung, nhém ngudi hdm mo v.v.

Nhiéu nhiu (Noisy): Mot dic diém quan trong cua dix liéu trén cac mang x4
hoi 1a nhiéu nhidu, béi mdi ngudi dung bat ky cé thé 1a ngudi mua hang, co thé 1a
ngudi ban hang, co thé 1a ngudi tao ra thong tin va ciing c¢6 thé 1a nguoi thu thap
thong tin. Nhiéu cua dit liéu trén cac mang x& hoi thuong dén tir hai nguon chinh:
nhiéu tir cac spammer hay nhitng nguoi ding chuyén giri céc noi dung rac, truyén ma
doc va nhidu sinh ra tir cac mdi quan hé ciia nguoi ding trén cac trang mang x4 hoi.



12

Khong c6 cau tric (Unstructured): Céc dit liéu do ngudi dung tao ra trén cac
mang x& hoi thudng khong c6 cau tric, do nhiéu nguoi ding st dung thiét bi di dong
dé xuit ban noi dung 1én cac mang xa hoi nhu cap nhat trang thai, gii bai viét v.v.
két qua 1a (1) van ban thuong rat ngan, ¢ nhirng van ban chi ¢6 mot tir, mot dau hoi
(?), mot dau cham than (1) hodc mot biéu tuong (icon) va (2) ¢6 nhiéu 13i chinh t, 16i
ngit phap va su pha tron nhiéu ngén ngix trong mot doan van ban.

Chua hoan chinh (Incomplete): Nhiéu nguoi ding tao ra hodc cap nhat cac
thong tin trén cac mang xa hoi khong day du, hoic khong cho phép ngudi khac cd thé
doc duogc, vi vay céac théng tin vé ngudi dung thudng roi rac, khong day du, hoic
chua hoan chinh. Ngoai ra, cac dir liéu khac duoc sinh ra tir nguoi dung trén cdc mang
x4 hoi ciing chi thé hién mot khia canh nao d6 ciia ngudi dung, chung khong day du
va khong duoc thé hién rd rang trén céc trang c& nhan.

Dua trén cac dic diém cua dir liéu trén cac trang mang xa hoi, cd thé thay rang,
cac dir liéu trén cac mang xa hoi thuong khong theo quy chuan, khdng hoan chinh va
c6 nhiéu nhiéu. Chinh vi thé cong viéc tién xir ly dir liéu 1a thuc sy quan trong va can
thiét. Noi dung nay ciing duoc luan &n trinh bay trong nhirng phan sau.

1.1.2. Phéan tich mang xa hgi

Phéan tich mang xa hoi (Social Network Analysis - SNA) Ia mt phuong phap
phan tich duoc sir dung dé nghién ctru cac cau tric xa hoi théng qua viéc st dung
mang va ly thuyét do thi. N6 xac dinh cac méi quan hé gitra cac c& nhan, to chirc hoic
c4c thuc thé khac va xem xét cac mo hinh ciing nhu ¥ nghia caa cac mdi quan hé nay.

Bang cach phan tich ciu tric mang va dic diém cua cac tic nhan trong mang,
SNA c6 thé 1am 16 ra cac thudc tinh nhu phan phdi tai nguyén, ludng thdng tin hoic
két ndi téng thé cia mang. Khi tim hiéu vé viéc phan tich mang xa hoi, luan an tap
trung vao cac khai niém co ban nhu: tinh trung tim ctia mang xa hoi, mat do két néi
cuia cac thanh vién trong mang, cac cum hay cong dong mang, ...

Tinh trung tdm: Thé hién tam quan trong cua mot ndt trong mang. Ton tai nhiéu
thude do trung tdm khac nhau, mdi thuéc do nhan manh maot khia canh khac nhau
cua vi tri cia mot nat trong mang, chang han nhu murc d6 trung tam (s6 luong két ndi

tryc tiép ma mot nt co).
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Mat d6: Pay la thude do ty 1& cac két ndi co thé co trong mang la cac két ndi
thue té. Mat d6 cao cho thay nhitng nguoi tham gia mang c6 tinh két néi cao.

Cum hoic Cong dong: Pay 1a cac nhom nut dugc két ndi véi nhau chit ché hon
so vé4i phan con lai cia mang.

L3 cdu trac: Pay 1a nhitng khoang tréng trong mang noi mot ndt ¢ kha ning
dong vai trod 1a cau ndi gitra hai phan chua duoc két ndi cua mang.

Viéc phan tich mang x& hoi dang tré nén cd stc hat trong nhitng nim gan day
khi ma céc truong dai hoc & Anh, My déu dwa mén hoc Phan tich mang x& hoi vao

thanh mén hoc chinh trong chuong trinh dao tao dai hoc cling nhu chwong trinh sau

dai hoc.
Northwestern Universifill o Bsete e o) A Study  Rese
Y College of the Liberal Arts HOME ABC )

Masters Degrees (Social Network Analysi

DEPARTMENT oF SOCIOLOGY AN| RS ESeleEIRNENTe]f

Analysis

Enhance your knowledge of social
network analysis and help to meet
increasing national and international
demand for skills in this area.

SOCIAL NETWORK ANALYSIS

Home * Graduate » Certificates and Minors » Social Network

Hinh 1.2: Sic hat phén tich mang xa héi trong cdc truong dai hoc ¢ Anh, My

Mot s6 ing dung phan tich mang xa hoi ¢é thé duoc chi ra nhu sau [31]:

e Trong Y té Cong cong — Pai dich COVID-19: Trong dai dich COVID-19,
viéc phan tich mang x& hoi dugc sir dung dé 1ap mé hinh vé sy 1ay lan cua
vi-rat. Sy tuong tac gitra cac ca nhan dugc anh xa thanh moét mang ludi,
gitip xac dinh c4c su kién siéu lay lan va cung cap théng tin vé cac bién
phap can thiép y té cong cong.

e Trong linh vuc kinh doanh - Thuat toan “PageRank” ctia Google: Thuat
toan PageRank xac dinh tht tu két qua cua cong cu tim kiém, day 1a mot
dang phén tich mang xa hoi véi viéc coi cac trang web la nut va siéu lién
két 1a két ndi, xac dinh tam quan trong cua trang bang cach xem xét s lwong
va chit luong cua cac lién két dén trang do.

e Trong xa hoi hoc - Thi nghiém “Thé gigi nho” cua Stanley Milgram: Pay
la mot trong nhitng thi nghiém mang xa hoi ni tiéng nhat, trong d6 Milgram
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chang minh riang bat ky hai ngudi ndo ¢ Hoa Ky déu chi cach nhau trung
binh sau ngudi quen, dan dén cum tir “sau d6 cach biét”.

e Trong mang xa hoi truc tuyén - Tinh ning “Nhitng ngudi ban c6 thé biét” cua
Facebook sir dung phan tich mang xa hoi dé goi y két ban mai. Nén tang nay
phan tich mang hién tai caa ban va dé xuit nhitng ngudi ma ban c6 thé biét,
dién hinh Ia ban ctia ban bé hodc nhimg ngudi ding chung mang.

Phan tich mang xa hoi 1a mét cdng cu manh mé dé nghién ciru méi quan hé gitra
c4c thuc thé (nhu con ngudi, to chirc hodc tham chi cac khai niém) va céu trdc tong
thé cuia cac méi quan hé nay tir d6 tim ra duoc nhimg dic trung co ban, cac yéu td tac
dong dén céc tac nhan tham gia mang xa hoi.

1.1.3. M6 hinh héa mang x& hgi

M6 hinh hda mot mang x& hoi 12 qua trinh tao ra mot biéu do hosdc do thi thé
hién cac méi quan hé giira cac thanh vién trong mang. Céc thanh vién nay co thé Ia
ca nhan, to chtc hodc tham chi céc thyc thé triru twong khac nhu cha dé hoac su kién.
Viéc md hinh hda mang xa hoi gidp ta hiéu dugc cdch ma céc thanh vién trong mang
tuong tac voi nhau, lam viéc véi nhau, hoic anh hudng lan nhau.

Luan &n st dung cach mé hinh hda mang x4 hoi bang dé thi. Theo d6, mot mang
x4 hoi dugc dinh nghia 1a mot db thi § = (U, 7, €, T) trong d6:

o U= {uuy, .. u,}: tap cac nguoi dung trén mang xa hoi. Mdi ngudi
dung la mot nat (dinh).

o Jlamottap tat ca cac twong tac /két ndi I;; tir w; dén w;. ||1;]| 12 s6 lwong
c4c twong tac d6. Moi tuong tac gifta nguoi ding u; voi nguoi ding w; la
mot giao dich tai mot thoi diém tac thoi, xay ra khi u; gti cho u; mot
thong diép nhu mdt mot bai dang (post), bai binh Iuan (comment), mét
luot thich (like) hay mot y kién (opinions).

o &={E, .., E,} lamot tap cac bai viét duoc gui bai ngudi ding trong U.
E; = {1, .., e } 12 C&C bai viét cila ngudi ding u;. Mot bai viét 1a mot
doan vin ban ngan duoc cung cip béi ngudi dung dé mé ta hoic ding

tai thong tin/ ¥ tuong/ y kién vé mot van dé nao d6. Cac bai viét trén
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mang x& hoi c6 thé 12 mot doan vin ban (text), hinh anh (picture) hoic
video, tham chi chi 1a c4c biéu tugng (icon).
o T ={t,..,t,} lAmottap cac chu dé trong d6 mdi chu dé dugce dinh nghia
la mot tap cac tu/ thuat ngir.
1.1.4. Céng déng ngwoi dung trén cac trang mang xa hgi

Nguoi str dung hay nguai dung (user) trén cac mang xa hoi la nhiing nguoi tham
gia vao cac mang xa hoi dé, ho thiét 1ap cac két ndi véi nguoi dung khac va co thé
trao ddi v6i nhau, doc tin tire, choi trd choi, tham gia vao cac nhom, tao ra cac thong
tin, chia sé thong tin, chia s¢ dit li¢u trén cac mang x& hoi [32] [33] [34].

Cong dong nguoi dung trén cac mang x& hoi 12 mot tap hop nguoi ding cing
chia sé cac so thich, quan tam chung vé mét sy kién, ddi tuong hay cha dé nao do.
Ho c6 mdi lién két chat ché voi nhau theo ciing mot méi quan tdm chung hon so véi
nhitng ngudi ding khac. Trong mot mang x& hoi bat ky, c6 nhiéu ngudi ding cing
quan tam dén mot chu dé, mot dbi twong hoac mot sy kién thi ho c6 xu huéng két ndi
v6i nhau dé clng chia sé cac mbi quan tdm chung d6. Céac két ndi cua ngudi dung
thuong theo céc kiéu quan hé gan véi cac quan hé thuc té ngoai x& hoi, chang han
nhu quan hé ban bé, quan hé gia dinh, quan hé ddng nghiép, ...

Cac nghién ctru da chi ra rang nhitng nguoi ding mang xa hoi ¢6 khuynh hudéng
chi lién hé, tuong tac véi nhitng ngudi gibng minh, mot hién tuong dwoc cac nha
khoa hoc xa hoi goi 1a tinh twong déng (homophily). Céc nha x& hoi hoc [35] phan
tich hang traim nghién ciru vé homophily trén mang xa hoi. Homophily 1 xu huéng

ctia cac ca nhan lién két va gan két vai nhitng nguoi tuong tu.

» O
B

Hinh 1.3: Minh hea hién tuong homophily

Va nhu vay, dua trén dic trung d6 ta hoan toan co co s dé xay dung do tin

cay dua vao muc do twong tu nguoi dung trén mang xa hoi.
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Mt khac, nhém hay cong dong ngudi ding trén mang xa hoi thudng phu thudc
vao tinh nang duoc cung cip bai cac mang x& hoi ma ho tham gia. Ching han nhu
mang x& hoi Facebook.com c6 tinh nang Nhom (Group), mang xa hoi Twitter.com
¢6 tinh nang Danh sach (list), mang x& hoi Weibo c6 tinh nang vong ban be,... Tt
nghién cau [36] [26] [34] [37]

1.1.5. Cdu trac phan cdp cia mgng x4 héi

Ta c6 thé phan chia nguoi dung trén mang xa hoi thanh hai nhém chinh 1a:

Nguroi dung c6 firong tdc tryc tiép: Day 1a nhitng ngudi dung co két ndi truc
tiép véi nhau, c6 thé gui tin nhin, trong tac voi nhau trén cac bai dang hoic chia sé
théng tin véi nhau. Nguoi dung trong nhom nay thuong la ban be, ngudi quen hoac
nhitng ngudi c6 mbi quan hé gan giii v4i nhau.

Ngueoi diing ¢é twong tdc gian tiép: Pay 1a nhitng nguoi dung khdng c6 két ndi
truc tiép v6i nhau nhung van c6 sy twong tac thong qua ngudi ding khac hoic théng
qua ndi dung duoc chia sé trén mang xa hoi. Vi du, khi mét nguoi dung chia sé bai
viét, nhirmg nguoi ding khéac c6 thé doc va tuong tac véi ndi dung d6 ma khong cod
két néi truc tiép voi ngudi dang.

MJi nhom nguoi ding nay déu cd vai trd va tam anh huang khac nhau trong mo
hinh phan cap caa mang xa hoi. Ngudoi ding c6 twong tac truc tiép thuong c6 moi
quan hé gan giii hon va c6 thé tao ra su ung ho, hd trg 1dn nhau trong céc hoat dong
trén mang xa hoi. Trong khi d6, nguoi dung ¢ twong tac gian tiép c6 thé dong vai trd
quan trong trong viéc phd bién thdng tin hoic tao ra sy lan truyén cua cac noi dung
trén mang xa hoi.

Ta biéu dién mé hinh phan cip ngudi dung trén mang x& hoi nhu sau:

Véi mdi ngudi ding u;, ki hiéu LE 12 tap tat ca cac ngudi dung c6 tuong tac truc
tiép voi u;. L7 1a tap tat ca nguoi ding ¢ twong tac voi mot s6 ngudi ding & muc L
nhung khéng c6 twong tac truc tiép véi u;. Mot cach dé quy, ching ta c6 mot day
muc k, L¥ cua nguoi ding u;.

Nhu vay, d6i véi méi nguoi ding w;, ton tai mot s k; sao cho LY, ... 1a cac

tap con cua U, dugc goi 1a k ngudi hang x6m cua u; va théa man cac diéu kién sau:
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1. Vé&i moi v € L¥ (k = 2,..., h;), v khong tuong tac vai bat ki nguoi ding nao
trong UKy LL.
2. fN(US L) =0, v = 1.
Phat biéu nay cho phép tap trung vao cac ngudi ding trén mdi 1op trong khi tinh
toan do tin cay gita ho.

Hinh 1.4: M6 hinh phan cap trong mang xa hgi

1.2. Tincay

Tin cay ¢ nhiéu mit va 1a mot khai niém rat phac tap; khai niém vé tin cay
cling phan 16n phy thudc vao linh vuc nghién ctu [38] [39]. Phuong phép tinh toan
d6 tin cay 1a phuong phap tinh gian tiép (indirect measurement) nén dé giai quyét mot
bai toan vé do tin cay, luan an s& timg budc trinh bay theo cac bude dugc cho bai
hinh 1.5. Theo d6, viéc dau tién caa luan an 1a dinh nghia va khai niém hoa tin cay
(bao gom cac khai niém vé tin cay, khong tin cay va ngd vuc) trén mang xa hoi. Tiép
theo, luan &n s& trinh bay viéc anh xa tir nhirng khéi niém cua tin ciy dén viéc tinh
toan cac gia trj tin cay do. Viéc tinh todn cac gié tri tin cay nay dua trén cac tién dé
nao hay noi cach khac 1a cac yéu té nao co thé anh hudng dén do tin cay [40]. Nhiing

nodi dung nay luan &n sé trinh bay trong céc phan 1.2.1 va 1.2.2 dudi day.
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- Khai niém hdéa d56 tin cay
(conceptualization)

ANH XA

CAC TIEN PE (Antecendents)

- Nh&n kh&u hoc

- Tién dé lién quan t&i twong tic, cic
moi quan hé gitva ngwoi tin cay va
nguwoi duorc tin cay.

- Tién d& lién quan t&i céc dic diém caa

- Tinh toan (do lwéng) d6 tin cay
(measurement)

ngw&i dwore tin cdy.

Hinh 1.5: Tém tat qua trinh tinh toan gia tri dé tin cdy
1.2.1. Dinh nghia va khai ni¢gm héa d¢ tin cay

C6 rat nhiéu dinh nghia khac nhau vé d6 tin cdy. Nhimng 1y do thuong duoc dé
cap cho sy mo hd vé do tin bao gém: do tin cay 1a “phic tap”, “triru teong” va “kho
hiéu” [41]. Diéu nay tré nén kho khin hon bai thyc té 1a do tin cay khong phai 1a mot
khai niém 6n dinh ma 1a mot khéi niém dong, theo Botsman (2015, 2016) [42]. Tuy
nhién, bat chap su da dang cta cac dinh nghia hién c¢d va nhitng khé khin trong viéc
tim kiém mot tiéu chuan, c6 mot s6 yéu té ma hau hét cac tac gia cd thé dong y. Mot
khéi niém phd bién 12 ta hinh dung tin cidy nhw méi quan hé giira Nguoi tin cay
(trustor) va Ngwoi dwoc tin cay (trustee) (xem Hinh 1.6). Nhu dugc mo ta trong
Hinh 1.6, nguoi tin cay 1a bén can mot s6 dich vu va do d6 dat niém tin cua ho vao
ngudi duoc tin cdy va ngudi duoc tin cay c6 nhiém vu cung cap dich vu duoc yéu
cau [43].

dat niém tin vao

Y

Ngw¢oi duoc

Nguwei tin cay tin cay

A

cung cap dich vy cho

Hinh 1.6: Méi quan hé tin cdy giita Ngwoi tin cdy va Ngwoi dwoc tin cdy
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Céac dinh nghia vé d6 tin cay bat ngudn tir khoa hoc tam Iy, khoa hoc xa hoi
va khoa hoc may tinh:

P9 tin cay trong khoa hoc tam ly: B¢ tin cay duoc coi la mot trang thai tdm
ly ctia c4 nhan, trong dé ngudi tin (trustor) c6 nguy co dé bi ton thuong trudc ngudoi
duoc tin (trustee) dya trén nhiing ky vong tich cuc vé y dinh hodc hanh vi cia nguoi
duoc tin [44].

Do tin cay trong khoa hoc xa hoi: B¢ tin cay dugc dinh nghia 1a "su dat cuoc
vé nhitng hanh dong ngau nhién trong twong lai ctia ngudi duoc tin cay" [45]. Viéc
dat cuoc hodc ky vong nay chi duoc coi 1a dang tin cay néu né c6 mot sé hau qua doi
véi hanh dong cua nguoi dat cuoc (tuc la nguoi tin cay).

Do tin cay trong khoa hoc may tinh ndi chung cé thé dugc phan thanh hai loai
I6m: “tin cay ngudi dung” va “tin cay hé théng”. Khai niém vé tin cay “nguoi dung”
bat nguon tir tam 1y hoc va x& hoi hoc [46], véi dinh nghia tiéu chuan 13 “tin cdy 1a
mét ky vong ciia mot thuc thé vé hanh vi trong tuwong lai cua thyuc thé khac ” [47].
Mot dinh nghia dugc trich dan nhiéu nhat c6 thé duogc chi ra boi Mayer va cong su
[48] “tin cay |a su san sang cua mot bén trude hanh dong cua mot bén khac dua trén
ky vong rang bén kia sé& thuc hién mot hanh dong cu thé quan trong ddi voi minh”.
Hay nhu mot dinh nghia khac: “tin cay 1a sdn sang dua vao mot déi tdc ma minh c6
niém tin” duoc dinh nghia bai Moorman va cong su [49]. Theo théng ké dua trén kho
dir liéu cac nghién ciu trong mot béo cao méi nhat, thang 3/2023 [4], chwa dén mot
nira s6 bai xac dinh rd rang vé do tin cay va rat it nghién ciru dua ra cac dinh nghia
phil hop vé d6 tin cay trong bdi canh mang xa hoi, khién khai niém vé do tin cay
tré nén mo ho. Trong sb c4c bai viét da dinh nghia né, do tin cay duoc khai niém
pho bién nhat I3 “sy sin 10ng” cua nguoi tin cay déi véi ngudi dugc tin cay, mot
sb cac tinh chat cha quan cua ngudi tin cay nhu cam giac, su ty tin, ky vong, nhan
thtc hodc quyét dinh.

Bén canh do, c6 mot sd nghién ciru ciing chi ra khai niém “khong tin cay” -
distrust, khai niém “ngd vuc” — mistrust. Sy tin cay va khong tin cay c6 thé khong
bat nguon tir cing mot thong tin nhung ¢ thé cing ton tai ma khéng bd sung cho
nhau [50] [51]. Vi du, i c6 thé khong tin twong j do thiéu thong tin, nhung diéu nay
khong c6 nghia 1a i khong tin twong j [52] . Khi i tin rang j co y dinh tiéu cuc véi i thi
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d6 1a khong tin cdy. Su ngo vuc co nghia 1a thiéu sy tin cay [51] cho thay khi nao
ngudi duoc tin cay khéng thé dua ra quyét dinh day da vé viéc lidu ho c6 nghi ngo
nguoi duoc tin cay hay khong. Castelfranchi [53] dinh nghia mét khai niém tuong tu,
duoc goi 1a “su thiéu tin cay”.

Luan an da tim thay nhiéu van dé khac nhau trong viéc do luong do tin cay trong
mang xa hoi, d6 1a: (1) hau hét cac nghién caru déu khdng thé anh xa cac dinh nghia
thanh cac phép do, 1am anh hudng dén tinh hop 18 cua cau tric [4] va (2) hau hét cac
nghién ciru déu ap dung cach do luong do tin cay bang mét tiéu chi duy nhat so véi
nhiéu tiéu chi, bat ké thuc té rang do tin cay 12 mot hién tuong da chiéu [4].

Chinh vi vay, phan tiép theo cua luan an sé& tap trung vao phan tich cac tién dé
quan trong anh huong téi viéc tinh toan do tin cay.

1.2.2. CAc tién dé tinh todn dé tin cgy

CAc tién dé cua su tin cay duoc chia thanh 3 loai dya trén 3 thanh phan cau thanh
nén mot moi quan hé tin cay (hinh 1.7): (1) cAc tién dé vé tin cay lién quan dén cac dac
diém cu thé caa ngudi tin cay, cach goi khéc 1a cac tién dé vé nhan khau hoc; (2) tién
dé tin cay lién quan dén su twong tac va/hoac mdi quan hé gitra ngudi tin cay va ngudi
duoc tin cay, cach goi khac 1a tién dé twong tac giita ngudi tin cay va nguoi duoc tin
cay va (3) tién deé tin cay lién quan dén cac dic diém cu thé ciia nguoi duoc tin cay.

e Tién dé nhan khau hoc (trustor demographics): Pay 1a nhitng tién dé lién quan
dén do tudi, gidi tinh, thu nhap, ton gido, noi &, ...C6 nhiéu bang chiing hén

hop Vé Viéc tudi tac anh huong dén do tin cay cia mot ngudi nhu thé nao [54]

con nhu gidi tinh thi khéng phai 1a tién dé quan trong anh hudng dén niém tin

cua mot ngudi nao do.
e Tién d¢é lién quan toi twong tac/mdi quan hé gitta nguoi tin cdy va ngudi
dugc tin cay (trustor — trustee interaction):

e Viéc sir dung mang x& hdi, thudng dugc do bang luong thoi gian ai do
danh cho mang x& hoi, 1a tién dé dugc kiém tra pho bién nhat. Nhin chung,
c6 nhiéu bang ching khac nhau vé viéc liéu viéc sir dung mang xa hoi cé
anh hudng dén do tin cay vao thong tin trén mang xa hoi hay khéng. Mot
s6 nghién ciru chi ra rang moi nguoi cang s dung mang x& hoi thuong
xuyén thi mare @6 tin cay cua ho cang cao [3] [44] [55] [56] [57].
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e Mikc d§ than thudc (mire dd quen biét): Pay ciing 1a mot tién dé thiét yéu
cho d tin cay [19] [24]. Tuy nhién, c&c chi sé vé do tin cay khdng nhat thiét
phai c6 trudc, Vi su quen thudc 1a can thiét nhung chwa du dé tao nén sy tin
cay [23]. Diéu nay 1a do cac ngudn co uy tin nhung khong quen thudc c6 thé
nhin dugc diém tin cdy thiap khong can thiét tir nhig ngudi tham gia, vi
moi nguoi khong quen thude va do d6 nghi ngd nhitng nguén nay [23].

¢ Kinh nghiém va thai d§ trwéc diy: Kinh nghi¢ém trudc day cua moi nguoi
va thai do ddi véi nguoi duoc tin cay anh huong dén nhan thic cua ho vé
ngudi duoc tin cay d6 va da duoc chitng minh 14 tién dé thiét yéu cua su
tin tudng vao théng tin tim thay trén mang xa hoi [58] [29] [31] [59].

e Homophily: Pay ciing 1a mét tién dé quan trong anh hudng dén viéc danh
gia do tin cay. Tinh chat nay da duoc luan an chi ra trong phan 1.1.4.

ANTECEDENTS OF TRUST
Trustor Demographics Trustor-trustee Interaction Trustee Characteristics
10
9 9
7
8 8
5 5 5
4 4 4 4 4
3 3 3 3

Age

Platform difference

Prior experiences & attitudes
Social credibility

Gender

Race & Ethnicity
Education

Income

Health literacy

Political ideclogy
Geo-location

Social media use
Familiarity

Risk factors

Perceived benefits
Homaophily

Social ties
Transparency

Content & writing styles
Visual & emotional appeal
Contextual factors
Social group attributes

Hinh 1.7: Céac tién dé cua Sy tin cdy duoC chia thanh 3 logi dia trén 3 thanh
phan cau thanh nén mét moi quan hé tin cay”

e Tién dé lién quan téi cac dic diém cia ngudi duoc tin cay (trustee
characteristics):

e Uy tin x& hoi: Mac do phd bién dang sau mot thong tin trén mang xa hoi,

thudng duoc do bang sé luot thich, binh luan va chia sé ma bai dang co

duogc, con duoc goi la do tin cay trén mang xa hoi [60].

“Ngudn: ¢éng bb nam 2023 cua Zhang va cong su [61].
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 Ndi dung va phong cach viét. Ngoai ra, noi dung va phong cach viét théng
tin truc tuyén 12 nhitng yéu té thuong duoc kiém tra ¢ anh huong dén do
tin cay rat lon. Biéu nay c6 thé bao gom céc chu dé cu thé duoc dugc dé
cap t6i (vi du: théng tin ¢ gié tri hodc thdng tin giai tri: chu dé vé stc khoe
va chinh tri) [17] [29] [4] [54] [59] va cach céc cha dé nay duoc gidi thiéu
va thao luan (vi du: nhu tir ngir duoc sur dung) [24] [4] [61].

e Yéu té hoan canh. Cac yéu td bi canh, bao gom muc do lién quan cua
thong tin, tinh kip thoi caa thong tin [11] va nhan thac vé tinh hitu ich cua
thong tin, anh huong tich cuc dén do tin cay vao thong tin tir mang xa hoi.

Chinh tir cac tién dé trén ciing vai viéc khai niém hoa d6 tin cay ma luan an da

tap trung tim hiéu va dua ra dé xuét cac phuong phép tinh toan gia tri d6 tin cay duoc
anh xa tir cac khai niém va tién dé do.
1.2.3. Cac gia tri cia d¢ tin cay

Tin cay la thong tin vé mot mdi quan hé x& hoi va nhu vay, trong mang xa hoi
dwa trén web, nd phai duoc thé hién dudi dang nhan trén méi quan hé d6. C6 nghia
14, néu ta biéu dién cac mdi quan hé ngudi ding bang mot do thi thi do tin cay sé la
C4c trong so cua do thi do.

Trong cudc khao sat vé cac mang xa hoi, c6 sdu mang xa hoi cho phép nguoi
ding thé hién sy tin cay bang cach nay hay cach khac. Mét trong sé do6 - eCademy -
sir dung cach thé hién do tin cay mot cach don gian nhat. Nguoi ding cé hai lya chon:
khong dua ra bat Ky tuyén bb nao vé sy tin cay, hoic tuyén bd rang mot nguoi ban 1a
"dang tin cay". Gia tri tin cay la gia tri nhi phan.

Mot cach khac, d tin cay cd thé duoc biéu dién bang céc gia tri khac nhau trén
cac mang xa hoi khac nhau. Gia tri cia do tin cay con ¢ thé la cac thang do ¢ nhiéu
gia tri hon (chang han nhu Richardson va cong su, (2003) di sir dung pham vi 0-1
lién tuc [62]) hoac c6 nhén thay vi sb (vi du: "do tin cay rat thap", "do tin cay thap ",
"do tin cay vira phai”, "do tin cay cao™ va "do tin cay rat cao").
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Bang 1.1: Cac gid tri cua do tin cay

Website Link URL Quan hé Do tin cay
Panh gia t6 chic, oy ao
Overstock A A 2=
. https://auctions.overstock.com Cong dong
Auctions
Danh gia ca nhan 0-5
Orkut http://orkut.com Tin cay 0-3
Panh gia t6 chic,
~ X 0-5
RepCheck http://repcheck.com cong dong
Danh gia ca nhan 0-5
The Trust Project | http://trust.mindswap.org _
. ) ) Tin cay 1-10
and FilmTrust http://trust.mindswap.org/FilmTrust

Luan an xay dung d¢ tin cay dudi dang mot bién lién tuc nam trong doan [0, 1],
trong d6 néu do tin cay co gia tri bang 0 c¢6 nghia 1a ngudi a khong tin cay gi nguoi
b, con nguoc lai néu d6 tin cay co gié tri bang 1 tic 12 nguoi a hoan toan tin cay vao
nguoi b.

1.2.4. Céc thugc tinh caa tin cgy

Trong mot moi truong x& hoi dwa trén web, nhiéu thudc tinh caa do tin cay duoc
dé xuat [63] [64] [65]. Céc thudc tinh nay giup ta cd thé xac dinh do tin cay trong cac
mang x& hoi va cach chiing cé thé duogc sir dung trong tinh todn. Cac thudc tinh d6 1a
(i) Tinh c& nhan hda; (ii) Lan truyén; va (iii) Bat d6i xing.
1.2.4.1. Tinh ca nhan hoa

NGi chung, sy tin cay 1a chu quan. Vi dy, Bob dwa ra ¥ kién vé mot bo phim.
Néu Alice cho rang y kién ciia Bob ludn tot, c¢o 4y sé tin cay vao danh gia cua Bob.
Tuy nhién, John c6 thé nghi khac vé y kién cua Bob va c6 thé khong tin cay vao bai
danh gia. Ban chat cha quan cua d6 tin cay dan dén viéc ca nhan hoa viéc tinh toan
d6 tin cay, trong d6 cac thanh kién va s thich caa ngudi tin cdy co tac dong truc tiép
dén gia tri do tin cay duoc tinh toan.
1.2.4.2. Tinh bdt déi ximng

Anh A c6 thé tin cdy anh B nhung chua chic anh B di tin cdy anh A hoac tin

cay A & muc rat thap. Tuy nhién, khi ca hai bén déu dang tin cay, ching s& hoi tu sy


https://auctions.overstock.com/
http://orkut.com/
http://repcheck.com/
http://trust.mindswap.org/
http://trust.mindswap.org/FilmTrust
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tin cay 1an nhau cao sau nhiéu lan turong tac. Nguoc lai, néu mot trong cac thanh vién
khong hanh dong mot cach dang tin cdy, dan dén su tin cay 1an nhau thap. Bat doi
xang cd thé duoc coi 1a mot truong hop ca nhan hoa dic biét. Su bat ddi xang xay ra
do su khac biét trong nhan thirc, quan diém, niém tin va ky vong caa moi ngudi.
1.2.4.3. Tinh lan truyén

Sy tin cdy c6 tinh lan truyén, & chd néu A tin cay B, ngudi ma lai tin cay J,
nguoi ma A khdng biét, A c6 thé c6 mot sy tin cay nhat dinh ddi véi J dya trén muc
d6 co ay tin cay B va muc do tin cay cua B. Tuy nhién, diéu nay khong c6 nghia 13
su tin cay ¢4 tinh bic cau. Do tinh chét lan truyén, théng tin tin cay c6 thé dugc truyén
tr thanh vién nay sang thanh vién khac trong mang xa hoi, tao ra chudi tin cay.
1.2.4.4. Céc thugc tinh khac

Kha ning két hop

Kha ning két hop cung cip mot cach khac dé xac dinh do tin cay trong mang
x& hoi. Richardson va cong su [66] str dung khéi niém ham thanh phan duoc xéac dinh
dé danh gia do tin cay dya trén kha ning két hop cua ching. Golbeck dé xuat mot
ham thanh phan tin cay dya trén cau tric caa cac mdi quan hé tin cay [12]. Thong
thuong, cac md hinh sir dung tinh ning lan truyén cua do tin cay ciing sir dung tinh
nang t6ng hop dé sir dung céc gia tri tin cay thu duoc tir mot chudi tin cay trong viéc
dua ra cac quyét dinh c¢6 nén tin hay khéng va tin véi mic do bao nhiéu [67].

Tinh tw ciing cb

Tinh tu cung ¢ duoc thé hién 1a cac thanh vién cé nhiéu twong tac va hanh dong
tich cuc véi cac thanh vién khac ma ho tin cay. Twong tu, néu sy tin cay giira hai
thanh vién dudi ngudng nao do, rat kho c6 kha ning ho twong tac voi nhau, dan dén
sy tin cay l1an nhau tham chi con it hon [68].

Phu thugc vao ngir canh

Do tin cay phai dit trong ngit canh cu thé trong pham vi caa nd [69]. Vi dy, M tin
cay J 1a bac si ctia minh, nhung anh ay khdng tin cay J néu J 1a tho stra xe cia minh. Vi
vay, J dang tin cdy trong bdi canh bac si, nhung anh ay khong dang tin cay trong bdi

canh stra xe. Trong cac mang xa hdi thi d6 tin cay cling phai duoc xac dinh dua trén
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c4c chii dé ma nguoi ding quan tim. Anh A hoan toan dang tin trong linh virc gido duc
nhung d tin cay caa anh ay khong dugc dé cap toi trong linh vuc thé thao.

Tinh dong

Niém tin giam dan theo thoi gian va dwgc cap nhat khi ¢6 bang ching mai.
Josang va cong su [70] dé xuit md hinh héa su suy giam niém tin khi déi tuong i
danh gia niém tin cta ddi tugng j tai thoi diém t 1a:

T(i,j,t) = 27T, j,t)

Luu ¥ rang 0 <A <1 va tr 1a thoi diém xép hang duoc thu thap va t 1a thoi diém
hién tai. Dic biét, cong thirc nay co thé dugc st dung khi khdng co théng tin méi
hoac chi c6 mot phan tin cay tai thoi diém t hién tai. Tinh dong cua tin cay da duoc
nghién ciru bang cach xem xét sy suy giam do tin cay theo thoi gian hoic khéng gian
[71] twong tac hoac ra quyét dinh trong cac bdi canh hoic tinh hung khéac nhau [55].

Tinh nhay véi sw Kién

Mbi quan tdm caa con ngudi bi anh huong boi céc su Kién, cac trao luu. Trong
hai nim 2021-2022 khi dich Covid buing phét trén khap thé giéi, méi quan tam lén
nhat ciia moi nguoi luc d6 1a nhitng van dé lién quan t6i dai dich Covid. Vi thé hau
nhu trén cac trang mang xa hoi, cac trang dién dan thi chu dé ma moi ngudoi ban tan,
trao d6i s& 1a Covid.

1.3. M6 hinh tin cay

Mic du nhiéu khia canh cua do tin cdy di duoc nghién ciu trong cac nganh
khac nhau, nghién ctiu vé do tin cay trong mang x& hoi van con ¢ giai doan dau. Cac
md hinh tin cay trong cac mang x& hoi phan 16n c6 thé dugc coi la su thich nghi caa
cac mo hinh tir cac nganh khac véi cac mang xa hoi. Do d6, cac mo hinh tin cay trong
mang xa hoi van chua bao gom hét cac khia canh cua tin cay. Trong phan nay, luan
an s& giGi thidu mot s6 mo hinh tin cay trude do dé co duoc buc tranh tong quan vé
nhitng nghién ctru xung quanh viéc dinh lugng do tin cay trén mang xa hoi.

1.3.1. Phan logi m6 hinh tin cdy

Golbeck [72] da phan loai m hinh tin cay bang cach phan biét cac dbi tuong,

muc tiéu khac nhau. Vi du, tinh toan @0 tin cay cua cac dich vu Web hoan toan khac
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véi tinh toan do tin cay gitra nhirng nguoi dung trong mang xa hoi. Cac phuong phap
danh gia d6 tin cay va tng dung cua né phu thudc rat nhiéu vao déi twong dugce danh
gia do tin cay. Do d6, luan an dua yéu td ndy vao viéc phan loai cho do tin cay.

Do tin cay ndi dung: Dé cap dén do tin cay dua vao tinh xéac thuc cua thong tin
va dir liéu trén Web bao gom céc trang web va dix liéu Web ngit nghia. Vi du thuat
toan rat ndi tiéng d6 1a PageRank cua Google dé danh gia do tin cy cua céc trang
web [73]. Gié tri Pagerank hinh thanh tir thuat toan toan hoc dwa trén webgraph: cac
trang world wide web dugc coi nhu cac dinh va cac duong link 1a cac canh. Khi hinh
thanh webgraph nguoi ta c6 tinh dén nhirng trang cta cic co quan ¢ tham quyén nhur

cnn.com hay usa.gov. Gia tri xép hang cho thay tim quan trong cua tirng trang cu thé.

Mdi duong link téi trang web s& dugc tinh nhu mét su hd tro 1am ting thém gia tri
Pagerank. Gia tri Pagerank cua trang dugc dinh nghia dé quy va phy thugc vao sb
lwong va gid tri cua cac trang ma co link dan dén trang dé (incoming links). Mot trang
web c6 chira nhiéu link lién két tir cac trang web c6 gia tri PageRank cao thi gi4 tri

PageRank cua trang d6 ciing s€ cao.

Tuy nhién, diém khac nhau co ban giira cach xac dinh tin cay caa nguoi ding A
d6i véi ngudi ding B so voi cach tinh d do danh tiéng ciia Google c6 thé duoc chi ra
nhu sau:

e V& co so danh gia:

Tin cay cua nguoi ding A dbi véi B: Dya trén cac kinh nghiém c& nhan, mdi quan
hé gan gili, va cac trai nghiém dic biét véi B. Pay 1a quan diém c& nhan cua A dya
trén nhitng gi da trai qua va nhan thic vé B.

Prestige tinh boi Google: Dua trén mot hé thong thuat toan phic tap, Google danh
gia uy tin cia mot trang web dua trén cac yéu t nhu chét lugng noi dung, su phd bién,
s6 luong va chét luong cac lién két dén trang web do, va nhiéu yéu té khac.

e Do khach quan:
Tin cay cua A d6i véi B: C6 thé khdng phai 1a mot danh gia khach quan hoic toan

dién vé B, do phu thudc vao cac yéu td ca nhan va méi quan hé.
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Prestige tinh bai Google: Buoc xay dung dua trén cac thuat toan khdng phan biét

d6i xtr, danh gia mot cach khach quan dua trén cac dit liéu s6 va cac tiéu chi quy dinh.

Do tin cay dich vu: Dé cap dén do tin cay vé hiéu suat va do tin cay cua céc

dich vu, céc hé théng duoc cung cap trén Web, chang han nhu cac hé théng P2P va

dich vu Web. B¢ tin cay nay dugc dua ra boi Yu va Singh [68]; Eigen Trust dugc

dua ra boi Kamvar va cong su. [74] nham muc dich do dé tin cdy cua cac dich vu
duoc cung cap bai cac nit ngang hang trong mang P2P.

Do tin cay ngwoi ding: Pé cap dén do tin cay giira moi nguoi trén Web. Do
tin cay nay duoc st dung dé phat trién két ndi, méi quan hé va giao dich voi nhitng
ngudi ding khac trong cong dong truc tuyén, mang x& hoi va cong thuong mai dién
tr. Vi du Ve tinh toan d6 tin cdy nguoi ding nay dugc dé& xuat bei O’Donovan va
Smyth [75], Jebran Khan [76] va Podobnik va céng su. [77].

Mot cach phan chia khac dugc chi ra @6 1a mo hinh tin cay dua trén tuong tac,
md hinh tin cay dya trén ciu trdc mang va mé hinh tin cay lai (két hop dua trén twong
tac va dua trén cau trdc mang). Céch tiép can nay xuat phat tir viéc két ndi ciia nguoi
ding trén mang x& hoi. Vi cu tric phan cidp mang xa hoi nhu di trinh bay trong
phan 1.1.5, nguoi dung trén mang x& hoi bao gom nhiing ngudi ding ¢ két ndi truc
tiép va nhirg nguoi dung khong co két ndi truc tiép. Do d6 viéc xac dinh do tin cay
cling duoc chia thanh hai loai: (i) tin cay truc tiép va (ii) tin cay gian tiép.

Cac md hinh tin cay duya trén tuong tac duoc xay dung tir do tin cay truc tiép
gitta hai ngudi ding trén mang xa hoi. Nhiéu nghién ctru dé xuat cac thuat toan dya
trén cac gia tri tin cay truc tiép dé quan ly cac md hinh tin cay cua ho. Tuy nhién, hau
hét cac nghién cau nay khdng trinh bay chi tiét qua trinh tinh toan cac gia tri tin cay
[8], [78], [79], [80], [72] [81], ma gia sir rang cAc gié tri nay da ton tai va ho khong
trinh bay cach tinh toan cac muirc d6 tin cay nay. Do d6, c6 mot khoang cach 16n trong
dinh nghia vé md hinh tin cay cua ho. Jiang et Wang [10] thtra nhan rang tin cay truc
tiép dua trén s¢ thich, quan tdm cua ngudi dung, nhung ho khong giai thich cach tinh
toan su twong dong vé so thich, tham chi, ciing khong dé cap dén bat ky cong trinh
nao trudc day quan tam dén viéc quan ly tin cay truc tiép. Nepal va cong su [82] tinh

toan tin cay dua trén lich sir trong tac ctia ngudi dung trén mang x& hoi.
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Bén canh dé, cac mo hinh tin cay dua trén ciu tric mang nham muc tiéu Ia tinh
toan do tin cay gian tiép. Gitta hai ngudi dung khong cé tuong tac truc tiép, dwa vao
cau tric mang, thudc tinh lan truyén cua do tin cay va cac co ché suy dién trén mang
tin cay dé tinh toan d6 tin cay giita ho.

1.3.2. Tin cay trong hé gei y

C6 rat nhiéu cac tng dung cua viéc tinh todn do tin cay nhu trong bai toan phan
tich di liéu, truy hoi thdng tin, cac hé goi ¥ hay nhu trong khoa hoc web, ...Dg tin
cay trong h¢ goi y (recommendation system — RS) dugc dinh nghia la muc d6 tin cay
ctia Mot nguoi dbi voi nguoi khac trong viéc cung cdp cac gei y chinh xac lién quan
dén so thich cua nguoi dung dang hoat dong [83] [84].

C6 rat nhiéu nghién ciu vé do tin cay trong hé goi v [85] [61]. Trong hé thng
goi Y truyén thdng, cac phuong phap phd bién sir dung duoc chi ra nhu: Phuong phap
dua trén noi dung(content — based), phuwong phap loc cong tac (Collaborative Filtering
— CF) va phuong phép lai (hybird). Céc hé thdng goi y dua trén tin cay thuong sir
dung phuong phap loc cong tac [61], trong d6 muic do tin cdy dugc sir dung nhu mot
yéu t quan trong dé do luong nhimg nguoi ding giéng nhau nhat va tong hop so
thich, quan tdm cua ho dé dua ra du doan hodc dé xuat.

Qua trinh thyuc hién cia mot hé goi y dua trén tin cdy c6 thé duoc mo ta boi so
d6 sau [86]:

( Luva chon \

hang xom Tong hop

Tinh toan Lan truyén e chc danh Du doan,
tin cay tin cay dﬁﬁ g gia goly
tuong tu)

Recommendation System - RS

J

Hinh 1.8: So' d6 mét hé goi ¥ dua trén tin cdy
e Budéc 1: Bube dau tién, d6 1a budc quan trong nhat va trong tam trong luan an
nay, |a tinh toan do tin cay giira nhitng ngudi ding c6 twong tac truc tiép. Dau

ra cia bugc nay la mot ma tran vudng kich thuéc n X n, trong d6 n: 1a s6
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ngudi ding va gid tri cac phan tir trong ma tran thé hién muc do tin cay giira
ngudi ding u va v. Dya trén cac dic diém cua tin cdy, gia tri nay co thé 1a sb
nhi phan, sé thuc, s6 duong hoac am.

e Budéc 2: Sir dung tinh lan truyén tin cay dé tinh gié tri tin cay cho nhiing nguoi
dung khéng c6 tuong tac truc tiép.

e Buoc 3: Xac dinh nhitng nguoi hang xom: Nhitng nguoi hang xém la nhiing
ngudi ding c6 lién quan nhat véi nhimg ngudi dung dang hoat déng, hé thong
sir dung thong tin cia ho dé dwa ra du doan vé sé thich cua nhitng ngudi ding
dang hoat dong. Twong tu nhu cach tiép can loc cong tac truyén thong, budc
thr ba trong cach tiép can dya trén sy tin cay |1a chon nhitg ngudi hang xém.
Nhung c6 mdt sy khac biét quan trong d6 1a: trong cach tiép can truyén thong,
ngudi hang x6m duoc chon dya trén sy gidng nhau, tuy nhién, trong cach tiép
can dua trén tin cay, gia tri tin cay I1a tham sé chinh.

e Budéc 4: Tong hop cac danh gia ctia ngudi hang xom. Tai budc nay hé thong
s& dua ra du doan quan tim cta ngudi dung u vé mot san pham ma ho chua
danh gia.

e Budéc cusi 1a hién thi két qua. Budc ndy tao két qua dau ra co thé 1a: du
doan, khuyén nghi (goi y) hoic danh sach céc san phan dwoc xép hang cho
nguoi dung.

Nhu vay, dau vao caa hé goi y dua trén tin cay chinh la cac gia tri tin cay. Qué
trinh xir ly, hé thong sé str dung phuong phap loc cong tac va két qua dau ra sé 1a du
doan hoac goi ¥ san pham cho nguoi ding.

1.3.3. Phat biéu bai toan va cac cong trinh lién quan

Dé xuat ban dau vé mo hinh tinh toan tin cay trong khoa hoc may tinh bat nguon
tr cOng trinh ctia Marsh vao nam 1994 [46]. Cac k¥ thuat tinh toan tin cay, nhu
Sherchan da thao luan vao nam 2013 [65], c6 thé duoc phan loai thanh cic phuong

phap tiép can thdng k&, hoc may, dua trén heuristics va dua trén hanh vi.
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Cac ky thuat ndy chu yéu tap trung vao viéc xay dung cadc mé hinh bing céach
phan tich ciu tric mang, noi dung tin nhan duoc trao doi gitra nguoi ding va cac loai
tuong tac khac nhau nhu gtri, phan hdi va chuyén tiép.

Nhu d3 trinh bay trong phan 1.1.5- c4u trdc phan cap caa mang xa hoi, ngudi
dung trén mang xa hoi dugc chia thanh hai nhém chinh 1a nguoi dung c6 tuong tac
tryc tiép va ngudi ding khong co twong tac tryc tiép (nguoi dung ¢ twong tac gian
tiép). Mdi nhém nguoi dung nay déu cd vai trd va tam anh huéng khac nhau trong

md hinh phan cip cua mang x4 hoi:

e Nguoi dung co tuong tac truc tiép thudng co mdi quan hé gan giii hon va c6
thé tao ra sy ung ho, hd trg 1an nhau trong cac hoat dong trén mang x& hoi.

e Nguoi ding co twong tac gian tiép cd thé dong vai tro quan trong trong
viéc phd bién thdng tin hoic tao ra su lan truyén cua cac noi dung trén
mang xa hoi.

Cac mo hinh nghién ciru vé tinh toan tin cay giita hai nguoi ding c6 tuong tac

truc tiép c6 thé dugc chi ra nhu cac nghién ciru tiéu biéu sau:

e STrust [82] (Nepal va cong su): Pua ra cach tinh gia tri tin cdy nguoi dung
dua trén:

o S6 lugng thanh vién theo ddi, doc, dwa ra phan hdi tich cuc vé bai
dang cua ngudi dung.

o Nguoc lai, nguoi dung d6 theo doéi bao nhiéu thanh vién, bao
nhiéu bai ho twong tac (doc, like, binh luan)

e Shahram Saeidi [13]: dua ra cach tinh do tin cy truc tiép gitta hai nguoi
dung dua vao gia tri NodeValue(u;) = Y; acitivity(u;) — gia tri cua nguoi
ding u; dé tao nén do tin cdy véi cong dong thdng qua cac hoat dong
(activities) tich cuc nhu sb luong bai dang, sé lwong binh luan, sb luot chia
sé bai viét hay nhu sb luot doc cac bai viét. Han ché 16n nhét cua phuong
phap nay 1a c6 truong hop nhicu nguoi ding ¢ tam anh husng lén, co d tin
cay cao nhung it (khong thuong xuyén) tuong tac trén mang xa hoi, cong
thuc NodeValue khdng phan anh dang gia tri ctia nguoi dung do. Vi dy, GS.
Ngd Bao Chau la mot ngudi rat ndi tiéng, tuy nhién 6ng it trong tac trén
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mang x4 hoi, do d6 gia tri NodeValue ctua dng khong phan anh dugc tam anh
hudng cling nhu d6 tin cay cua 6ng.

e LoTrust [54] (Kalai va cong su): Véi LoTrust, khi xac dinh d6 tin cay nguoi
ding dya trén tuong tac c6 thém mot tham sb vé thoi gian 12 “Time — aware
interaction”. Theo d6, khi x4c dinh tan suat trong tac gitta ngudi ding phan
anh murc do than thiét cua ho thi duoc xac dinh trong mot khoang thai gian
nhit dinh.

Vi huong nghién ciu thir hai, cac mo hinh tinh toan tin cay gitra hai nguoi
dung khong c6 twong tac truc tiép, viéc tinh toan tin cay dua trén tap nhitng nguoi
ding trung gian (cong dong nguoi dung). Cac nghién ctru dién hinh ¢ thé dugc chi
ra trong hudng nay la:

e TidalTrust [12]: Trong mé hinh Tidal Trust, Golbeck sir dung mot tiy bién
cua thuat toan tim kiém theo chiéu rong (BFS) dé xac dinh dudng dan tin
cdy “ngan nhat” gitta hai nguoi ding trén mang xa hoi. Han ché cua
TidalTrust 1a chi quan tam t&i gia tri tin cay caa nut 1an can gan nhat d6i
véi nat dich trong moi duong dan tin cay, diéu ndy anh huong rat 16n toi
danh gia tin cdy cua nGt nguon téi nat dich; dic biét trong trudng hop chi
c6 duy nhat mot dudng dan.

e Hamdi [8]: Tinh toan tin cay gitra hai nguoi dung khoéng co twong tac truc
tiép dua trén cau trdc mang va dya trén yéu té twong tu nguoi dung.

o Dua trén cau tric mang: Hamdi dua ra khai niém cuong d6 caa moi
duong dan (strength path). Céch tiép can nay c6 d6 phirc tap rat 16n
khi quy m6 cua mang xa hoi lon.

o Duatrén yéu tb twong tu ngudi dung: Hamdi chi ra mdi quan hé giira
tin cay nguoi dung vai mae do twong tu gitra ho. Theo d6, hai nguoi
dung c6 muc d6 trong ty nhau cang lon thi s€ cang c¢6 xu hudng tin
tuong nhau hon so véi nhitng nguoi it twong tu voi minh. Tuy nhién,
viéc danh gia mirc d6 twong tu nguoi dung con phu thudc vao ngudng
(gia tri nao thi hai nguoi dugc goi la trong tu nhau?). Pay 1la mot han
ché 16n trong dé xuat cua Hamdi khi phai thir rat nhiéu gié tri cua

ngudng, khién phuong phép nay trd nén kém linh hoat.
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e GraphRec [14] (Wengqi Fan va cong su): Nghién ctru cia Wengqi Fan va cong
su str dung cac mang Noron do thi (Graph Neural Networks — GNN) bang viéc
két hop gitta ba mo hinh : M6 hinh nguoi ding (User Modeling); M6 hinh
khoan muc (Item Modeling) va mé hinh du doan (Rating Prediction). Vi la
md hinh str dung mang noron d thi nén ¢6 rt nhiéu tham sé dau vao, mé hinh
tr& nén cong kénh, gip kho khin cho viéc cai dit va trién khai.

Trong nghién ctru ciia minh, Wenqi Fan va cong sy st dung phuong phap
hoc may va khai thac dit liéu dé du doan va tdi vu héa hiéu suat ciia mé hinh
trong viéc dé xuit cac khoan muc (Item) cho ngudi dung. Nhom tac gia thuc
hién nhu sau:

- Ban dau, mé ta ngudi dung u; bat ki thong qua cac danh gia cua u; véi

cac khoan muc (item), dugc mot khéng gian khoan muc ciaa nguoi dung

nhu sau:
hf = a(W.{ z ai.xia} + b)
aeC(i)
Trong do: a; =  trong s cua tuong tac (danh gia); x;,: danh gia cua nguoi

O] ()I
dung w; véi khoan muc i,,.

C(i): Tap tat ca cac khoan muc ma nguoi dung u; danh gia.

- Sau do, mo ta danh gia cuia nguoi dung u; thdng qua nhirng nguoi hang

X0m N (i) (ngudi cd lién két truc tiép véi u,):

hf = a(W.{ Z Bi.hf,} + b)
0eN(i)

Trong d6: §, = — trong s6 trung binh cua cac nguoi hang xom.

Trong béi canh nay, luan &n gigi thiéu mot ho cac mé hinh tin cay tinh toan
nham muc dich wdc tinh mue d6 tin cay cia mot nguoi dung (duoc goi 1a "ngudi tin
cay") d6i voi mot nguoi dung khac (duoc goi 1a "ngudi duoc tin cay"). M6 hinh tin
cay cua luan 4n dé xuat cung cap mét cong thirc toan hoc dé danh gia mirc d6 "tin cay

dwa trén nhan biét chu dé" gitra cac nguoi dung. U'dc tinh nay dua trén viéc tong hop
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cua hai thanh phan chinh: "dé tin cdy dua trén lich sa" bat ngudn tir cac tuong tac
trong quéa khtr va "do tin cay dua trén cong dong" duoc suy ra tir cong déng hoic

nhom nguoi dung.

Ngwei dung A Ngwei dung B Ngw&i ding A Ngwei diang B
A va B cé twong tac tryc tiép A va B khong cd twong tac tripc tiép
Hinh 1.9. M6 ta bai toan

Vay, viéc udc lugng do tin cay gitra hai nguoi dung duoc luan an chia thanh hai

truong hop:

(1) — Véi nhimg ngudi ding c6 tuong tac truc tiép: Luan an xay dung mo hinh
tin cay dua trén tham sé 12 lich si fwong fac gitra hai ngudi dung d6 va mé
rong thém maot tham sé 14 mic d6 quan tam cua nguoi dung vé mot chu dé.

(2) — V6i nhitng ngudi dung khéng c6 twong tac tryc tiép: Luan an xay dung mo
hinh tin cay dua trén céng déng nguwoi ding bang viéc st dung cau tric cua
mang va mo rong bang viéc dua thém yéu t twong ty ngudi ding vao lam
mot tham sd khéac.

Bén canh d6, luan &n ciing xem xét viéc két hop gitra tin cay dua trén lich sir

tuong tac va tin cay dua trén cong dong dé danh gia do tin cay giira hai nguoi dung.

Nhu vdy, trén co s& Vé cac tién dugc trinh bay trong phan 1.2.2, luan 4n dua ra

mét cach tinh do tin cay gitra hai nguoi dung 14 mot ham T gdom céc tham sb sau:

Trust(i, j) = T(twong tic(i, j), quan tAm(i, t), twong tu(i, j) )
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Trong do:

e Tham sé Twong tdc (i,j): Khao sat cac cong trinh lién quan nhu: LoTrust [66],
TidalTrust [12], Hamdi[108], Shahram Saeidi [13] trong viéc tinh toan tuong
tac gitra hai nguoi dung va cach cac tac gia xay dung d6 tin cay dua trén cac
tuong tac d6. Luan an dé xuat cach tinh két hop c6 trong s cac dang tuong tac
khac nhau.

e Tham s quan tam (i, t): Mic 6 quan tdm caa ngudi dung i vé mot cha dé t nao
d6. Trong béao cao [58] da khao sat va phan tich y kién cua ngudi ding truc
tuyén vé mdi quan hé giira do tin cay va su twong dong vé so thich, quan tam
ctia nguoi ding. Ho chi ra rang thai do chung cua ngudi ding truc tuyén vé méi
quan hé gitra do tin cay va su tuong dong vé so thich, quan tdm la tich cyc. Trén
co s& nay, luan an dé xuit cac phuong phap tinh toan quan tam nguoi dung, tir
d6 xay dung phuong phap xac dinh tin cay duya trén quan tim d6. Pay la diém
dong gop tiép theo cua luan an.

e Tham s¢ Twong ti (i, j): Dua trén cin clr cua tién dé& vé tinh twong ddng
(Homophily), luan an thtra nhan khai niém “Homophily” trén mang X& hoi truc
tuyén [65], [87]. Homophily goi ¥ rang nhitng ngudi ding mang x& hoi co xu
huéng lién két va tuong tac v6i nhitng ngudi dung twong tu. Luan an xac dinh
thude do tuong tu két hop hai yéu té: "su twong tir vé ho so" va "su twong tu V&
quan tam". Sy gidng nhau vé sé thich, quan tam dugc lay tir cac bai viét cua
nguoi dung lién quan dén chii @&, trong khi muc do tuong ty hd so dya trén cac
bai viét dugc chia sé giita nhitng nguoi dung. Trén co so xac dinh duoc mirc do
tuong tu ngudi dung, ludn an dé xuat md hinh tin cay cong dong dua trén muc
d6 twong tu d6 — Pay 1a mot dong gop tiép theo cua luan an.

Cach tiép can cua luan &n duya trén cac cong trinh nhu LoTrust [54], TidalTrust
[12], Shahram Saeidi [13] trong viéc tinh toac dua trén tan suat twong tic véi Cac
ngudi dung co lién két truc tiép. Luan an xem xét cac dang twong tac khac nhau va
phén tich noi dung cua thong diép (cac bai dang, cac bai binh luan) dé xac dinh s

thich, quan tdm caa nguoi dung. Tiép do, "do tin cay dua trén lich si" dugc udce tinh
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bang céch sir dung ham tdng hop giira tin cay dua trén twong tac va mirc d6 quan tam
cua nguoi duogc tin cay.

Nguoc lai véi mot sé phuong phap khac, chang han nhu phuwong phép duoc
trinh bay trong [54], str dung Ngdn ngix truy van SPARQL dé xay dung méi quan tam
cua ngudi ding, luan an sir dung céch tiép can mé rong cac ngit nghia dua trén
Wikipedia, nhu duoc dé xuat boi Gabrilovich va cong su [88], Kang va cong su [89],
[90], [91]. Lu4n &n tap trung phan tich cac bai viét ciia nguoi ding bang céch st dung
ky thuat tf-idf [92], [93], [94] dé tinh toan trong sb céc tir trong tai liéu, cho phép viéc
biéu dién vector cua bai viét va chii dé ciing nhu xac dinh murc d6 quan tam trong cha
dé nao do.

Khéi niém "do tin cay dya trén cong dong" duoc nghién ciu boi [65], [95], [96],
[97], [98] dugc dinh nghia 14 d6 tin cay ciia mot ngudi trong mat mot nguoi khac, thuong
duoc suy ra tir mot cong dong hozc mot nhém céc thanh vién tham gia. Mot s6 phuong
phép tiép can hién co thi str dung viéc lan truyén do tin cay thdng qua ciu tric mang dé
xay dung do tin cay dua trén cong déng, chang han nhu TidalTrust [12], Hamdi [8].
Tuy nhién, nhitng cach tiép can nay phai di mat véi nhirng thach thuc vé do phuc tap
tinh toan va thiéu nén tang viing chac trong viéc xay dung duong dan tin cay.

Khi d6, luan an s& cung cap céac ky thuat dé ude tinh d tin cay tir mot cong
d6ng bang cach sir dung cac phép do hoac toan tir twong tu trong dai s6 duong dan.
Luén &n ciing str dung cé4c toan tir dai s6 dudng di cua do thi [99] [34] [35] [36] dé
tinh do tin cay tir cong dong va dugc tom tat ngan gon nhu sau: Pau tién, xay dung
mot cau tric phan cap cia cac hang xom ddi véi mot sd ngudi dang tin cay véi ngudi
ding ;. Lép L} bao gom nhimg ngudi hang xom dugc két ndi truc tiép voi u; va L?
bao gdom nhing ngudi dung duoc két ndi truc tiép véi nhitng ngudi ding trong L
nhung khong két ndi véi nguoi dung u;,... Pinh nghia dé quy duoc xay dung trong
Phan 1.1.5 -C4u tric phan cap ciia mang xa hoi. Va sau d6 udc tinh do tin cay cua u;
doi véi nhitng nguoi dugc tin cay u; € LY, k > 1 bang toan tir ndi doc theo mot duong
dan va tap hop nhiéu duong dan khac nhau. Ngoai ra, luin &n c6 cung tu tuéng voi

luan &n cua Hamdi [58], theo do d¢ tin cay gitra cac cap nguoi dung dugc xac dinh
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dwa trén ciu tric mang von c6. Hamdi gidi thiéu khéi niém" Cuodng d6 duong dan -
Path Strength” (s,) dé dinh lugng do tin cay trong cac mdi quan hé nhu vay, huéng
t6i mot dudng dan "hoan hao" véi gia tri cuong do toi da la 1.

Vé sy tuong ty (similarity) trong cong dong, luan an thira nhan khai niém
“Homophily” trén mang xa hoi truc tuyén, nhu [65], [87] da duoc dé cap dén trong
phan 1.1.2 — phan tich mang xa hoi. Homophily goi ¥ rang nhitg ngudi ding mang
x4 hoi co xu hudng lién két va tuong tac voi nhitng nguoi dung twong tu. Luan &n
xéac dinh thudc do twong tu két hop hai yéu té: "sy twong tu V& hd so" va "sy tuong
tu vé quan tam". Sy giéng nhau vé s thich, quan tam dugc lay tir cac bai viét cua
nguoi dung lién quan dén chu dé, trong khi mic do twong ty hd so dua trén cac bai
viét dugc chia sé gitra nhitng nguoi ding. Trén co sé xac dinh duoc mirc d6 twong tu
ngudi ding, luan an dé xuat mo hinh tin cay cong dong dua trén muc do twong tu do.
Tir d6 danh gia anh huong cua viéc dua yéu té trong ty nguoi ding vao cach xac
dinh tin cay.

1.4. Cac b dir liéu thu thap tir mang xa hoi

1.4.1. Thu thgp diz ligu

Hau hét cac cong trinh quan tam tinh toan tin cay trong OSN (vi du: [100],
[101] [102][33]) tién hanh thir nghiém cua ho bang bo dir lieu Epinions. Hamdi [8]
sir dung bo di liéu Advogato trong do céc gia tri cua do tin cay chi la 1(tin cay) hoac
0 (khdng tin cay) va khong phai la gia tri thuc nam trong khoang [0, 1]. Céc gia tri
tin cay trung gian nhu 0.7 khdng thé hién duoc trén Advogato. Pé tién hanh cho céc
thir nghiém, luan &n lya chon bo dir liéu Epinions ma nhiéu nghién ciru da st dung
nhu mét bo dir lidu chuan dung dé danh gia nhimg dé xuat cua luan an dong thoi so
sanh vai mot sé nghién cau trude d6 cung st dung bo dit liéu nay. Tuy nhién, nhu da
trinh bay trong phan 1.3.3 phat biéu bai toan, luan an dé xuat cach xac dinh tin cay
nguoi dung dya vao tuong tac va ngir nghia ctia cac thong diép (bai dang, bai binh
luan) cta nguoi dung trong khi d6 bo dir liéu Epinions chi chira twong tac ctia nguoi
dung 14 cac dénh gia (rating) ctia ho vé mot noi dung (content) nao d6. Do han ché

nay, luan &n da tim kiém mot tap dit liéu khac dé thuc hién thém cac thuc nghiém va
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danh gia két qua. Luan &n tién hanh thu thap hai bo dir liéu DAR - DONGANH
RUNNERS va CG - CHELTENHAM'S GROUPS (dwoc md ta chi tiét trong phan
1.4.2.2) dung cho bai todn thyc nghiém trong chuong 2. Bo dir liéu Epinions sé dugc

dung dé danh gia va so sanh trong phan thuc nghiém chuong 3 ca luan én.
1.4.2. M6 ta da ligu

1.4.2.1. Bo dir liéu Epinions (trust network)

Bo dix lieu nay luan an ldy tir Kaggle. Epinions 1a mot bo dit liéu thuc, duogc st
dung rat nhiéu trong cac bai toan danh gia cta hé goi y. Bo dit liéu nay chta cac ddnh
gia ctia ngudi dung vé cac bai dang va mdi quan hé tin cay gitra cac nguoi ding dé
dua trén cac danh gia cta ho (ngudi ding danh gia mot nguoi dung khac dya trén sb
luong cac danh gia cua ho vé mot bai dang nao do). Téng quan vé bo dit liéu bao gom
mot tap ngudi ding, mot tp cac bai ding va cac danh gia ciia ngudi ding vé cac bai
dang ciia ngudi ding khac véi cac mirc do danh gia tir 1 dén 5 (1- khong hitu ich; 2
— hoi hitu ich; 3- hitu ich; 4 — rat hitu ich va 5 thuc sy hitu ich).

Bo dit liéu gom 3 files:

e user_rating.txt: Luu thong tin cdy gitta cac ngudi dung.
o MY_ID: ID cta ngudi dung tin cay (trustor)
o OTHER_ID: ID cta nguoi dung duogc tin cay (trustee)
o VALUE: Gi4 tri tin cay ( = 1 néu tin cdy va -1 néu khong tin cay)
o CREATION: Ngay tao danh gia.
e mc.txt: Luu thong tin cta cac bai dang (member — content)
o CONTENT_ID: ID cua bai ding. M&i mot bai dang dugc viét béi 1
nguoi dung.
o AUTHOR_ID: ID cta nguoi dung dang bai.
o SUBJECT_ID: ID chu d¢

e rating.txt: Luu thong tin danh gia cua ngudi dung vé cac bai ding

T https://www.kaggle.com/datasets/masoud3/epinions-trust-network
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o OBJECT_ID: ID cua céac bai ding duoc danh gia. Thuc chét 1a
CONTENT_ID trong bang mc.txt

o MEMBER_ID: ID cua nguoi dung danh gia bai dang.

o RATING: Gia tri danh gia cho céac bai dang. Truong nay chura cac
gia tri danh gia tir 1 cho dén 5. Trong d6: 1 — khdng hitu ich; 2 — hoi
hitu ich .; 3 — hitu ich; 4 — rat hitu ich va 5 — thuc sy hitu ich.

o STATUS: Hién thi trang théi ciia danh gia.

o Va1 sb truong khac nhu: CREATION, LAST MODIFIED,...luan
&n khong sir dung dén.

Ta c0 thé thong ké tong quat vé b dix lieu Epinions & bang sau:

Bang 1.2: Thong ké dér liéu Epinions

Dir lig¢u

Tong s6 ngudi dung 34622
S6 bai ding (items) 165453
S6 nguoi dung ding bai 28770
Tong sé danh gia 28748
S6 lwong danh gia trung binh caa 1.661
mot ngwai dung

S6 lwong chu dé 2014

1.4.2.2. B¢ dirlieu DAR va CG

Hai bo dir liéu tiép theo luan an thu thap dé sir dung cho viéc kiém nghiém va
danh gia do la:

B dit ligu diu tién thuc hién dé 1a thu thap dit liéu trén mot nhom ngudi yéu
thich chay, c6 tén 1a “DAR — DONG ANH RUNNERS”:$, Ho thao luan vé céc chu
dé xung quanh chay nhu: thoi trang trong chay; ché do an udng nhu nao cho phu hop

¥ https://m.facebook.com/groups/370942430322164/
§ https://github.com/ThanhPhamPhuong/DARDataset


https://m.facebook.com/groups/370942430322164/
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(sizc khoe trong chay); cac giai chay; cac thé loai chay nhu chay duong truong, chay
duong d6i ndi (trail) va ki thuat trong chay.

Theo théng ké, tinh dén ngay 30/04/2021 nhém chay “DAR — DONG ANH
RUNNERS” gdm 497 thanh vién. Sé luong thanh vién tham gia ding bai tir nim
2018 dén 04/2021 1a 89 nguoi vé6i s6 luong bai dang 1a 442 bai. S6 lwong ngudi tham
gia cac tuong tac (luot thich, binh luan) 1a 218 ngudi véi gan 10000 bai binh luan. Ta
c6 thé thong ké biang bang sau:

Bang 1.3: Thong ké di liéu thu thép tr nhém chay DAR

Dir liéu thu thap

Tong s6 thanh vién 497
S6 thanh vién tham gia diing bai 89
S6 bai ding 442
S6 bai binh luan 9970

Hinh 1.10: Méi quan hé nguroi dung trong bé diz liéu DAR
Luén &n thé hién dit liéu sir dung bd thu vién caa Python, truc quan héa bang

Hinh 1.10. Trong d6, cac ntit mau do6 thé hién nhimg ngudi dung c6 it nhat mot bai
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ding, cac nut mau xanh thé hién cac nguoi dung khac c6 bai binh luan. Khuyén tai
nhitng nit mau do thé hién nguoi dung d6 binh luan vao chinh bai ding ctia minh,
Dé lay duoc dit liéu caa nhom chay nay trén facebook, luin an da xay dung mot
cong cu dé trich xuat cac théng tin caa nhom dudi dang 02 file excel véi tu cach 13 mot
thanh vién caa nhom. Bo dir licu “DAR- DONG ANH RUNNERS” gbm 02 file véi
cac théng tin sau:
- post.xls: Luu thong tin ctia ngudi dang bai va ndi dung cta bai dang
o p_id: ID cua bai dang
o user_name: Tén cta nguoi dang bai
o user_id: ID cua nguoi dang
o type: Kiéu bai dang. Truong nay nhan cac gia tri: photo (néu bai
dang dang anh); status (bai ddng dang van ban); link (bai dang la
duong link)
o text: Noi dung cua bai dang
o p_created_time: ngay gio dang bai
o p_updated_time: ngay gio cap nhat lai bai dang
- comments.xls: Luu thong tin ctiia cac nguoi dung binh luan twong ng
Vol tung bai dang.
o p_id: ID cuia bai dang
o u_comm: Tén cua nguoi binh luan

o comm: noi dung bai binh luan

Bo dir liéu thir hai luan an c6 dugc tir Kaggle vé nhém Facebook c6 tén 14 “CG
-Cheltenham’s Facebook Groups™™. Pay 1a nhom gdm cac cu dan sinh song ¢ thi
tran Cheltenham, bang Pennsylvania, My. Ho trao d6i véi nhau vé cac van dé thuong
ngay xay ra trong thi tran nhu: van dé vé giao thong, van dé vé éng thoat nudc, van
dé vé trom cap (chd, méo), va van dé 16n nhu vu kién Bill Cosby, ...

Bo dir liéu nay gdom 4 file:

™ https://www.kaggle.com/datasets/mchirico/cheltenham-s-facebook-group


https://www.kaggle.com/datasets/mchirico/cheltenham-s-facebook-group
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member.csv: Day la tit ca cac thanh vién trong nhém. Mot sé thanh vién
khong bao git hodc hiém khi diang bai hodc binh lun. Ta c6 thé thiy nhiéu
muc trong bang nay cho cung mot nguoi. Tén cia tirng ¢d nhén khéng bao
gid thay ddi, nhung ho ¢ thé thay doi hinh dai dién. Mbi 1an thay d6i hinh
dai dién s& duoc ghi lai trong bang nay. Facebook cung cap cho ngudi dung
mot ID mai trong bang nay khi ho thay déi hinh dai dién.

o id: Méd thanh vién

o name: tén thanh vién

o url: dia chi duong dan t6i trang facebook cé nhan.
post.xls: Gom céc thang tin

o pid: m& (ID) cua bai dang

o id: Ma (Id) cua nguoi dang

o name: tén cua nguoi dang

o msg: Noi dung cua bai dang

o likes: S6 nguai thich (like)
comments.xIs:

o pid: ID bai dang, anh xa sang file post.xls

o cid: ma (ID) cua bai binh luan

o id: m& (ID) cua nguoi binh luan

o name: tén nguoi binh luan

o rid: M4 (ID) caa ngudi ¢6 bai binh luan dau tién

o msg: Noi dung bai binh luan
like.xls: Pay la céc luot thich va phan hoi. Hai khéa trong tép nay (pid,
cid) s& két ndi v6i bai dang va binh luan tuong tng.

o pid: ID cta bai ding duoc két nbi dén file post.xls

o cid: ID cua ngudi binh luan.

o response: loai phan hoi nhu LIKE, ANGRY, ...

o id: ID ctia ngudi phan hoi

o name: tén cta ngudi phan hoi
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Hinh 1.11: Méi quan hé giiza nguoi ding trong bé diz liéu CG
Bang 1.4: Thong ké bé dir liéu CG

Dir liéu thu thap

Téng s6 thanh vién 22491
S6 thanh vién ding bai 2846
S6 bai dang 21001
Sb ngudi binh luan 4798
Téng s6 binh luan 140856

1.5. Két luan chwong 1

Trong nhitng nim gan day, cac phuong tién truyén thong xa hoi dac biét 1a cac
mang x4 hoi ngay cang hién dién sau rong trong nhiéu linh vyc. Trong chuong mét,
luan an d trinh bay so luoc cac khai niém lién quan dén mang xa hoi, cau tric phan
cap cuia mang xa hoi, phan tich mang xa hoi va cac hoat dong cua ngudi ding xa hoi.
Phan tiép theo la giéi thiéu tong quan vé khai niém do tin cay, 1am rd cac tién dé cua
tin cay, cac thugc tinh, cac gia tri cua d6 tin cay, cAc mo hinh tin cay trong cac nghién
ctiu trude day. Tir d6 ¢6 cai nhin tdng quat vé nhirng cong viéc ma cac nghién cau
trude d6 da 1am va néu van dé ma luan &n s& hudng toi. Muc tiéu caa luan an 1 phat
trién mot mo hinh tin cay dua vao twong tic ngit nghia cia cac thong diép trén mang
x& hoi. Phan cudi ciing ctia chuong gidi thigu vé hai bo dir liéu ma luan an da thu thap
va tién xt 1y trudce khi dwa vao cai dat kiém nghiém.
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CHUONG 2. MO HINH TIN CAY DUA TREN LICH SU TUONG
TAC VA QUAN TAM NGUOI DUNG

Trong chuong nay, dya trén tién dé lién quan t6i twong tac, cac mdi quan hé
gitta nhirng ngudi ding trén mang xa hoi, luan an dé xuat phuong phap do luong do
tin cay dua trén lich st twong tac két hop véi quan tim nguoi ding vé mot chi dé nao
d6. Vai phuong phap do luong d6 tin cay dua trén lich sir twong tac, luan an tim duoc
nhitng méi lién quan véi cac nghién ciru truée d6 nhu LoTrust [54], TidalTrust [12],
SWTrust [10] va TrustWalker [103] va méi day nhat la Saeidi [13]. Tuy nhién, nhitng
nghién ctru nay xay dung mad hinh tin cay cia ho chi yéu dua trén tan suat twong tac
gitta nhitng ngudi diing ma chwa quan tim dén ban chat cua cac twong tac d6. Trong
chuong nay, luan an dé xuat mot cach tiép can mai trong d6 chi ra nhiéu dang twong
tac khac nhau duoc xac dinh tir cac mdi quan hé nguoi ding trén mang xa hoi nhu:
mirc d6 quen biét cua ho, mirc do phan hdi khi nhan duoc thong diép hay nhu tan suat
tuong tac. Noi dung nay duoc luan &n chi ra trong phan 2.2.

Bén canh d6, luan &n mé rong khai niém quan tdm ngudi ding dé xac dinh do
tin cy truc tiép giira hai nguoi ding vé mot chu dé nao d6. Pay 1a khia canh méi ma
luan an dé xuat va lam rd trong phan 2.1 duéi day.

Nhu vay, ¢ thé tom tat cac dé xuat cia luan an trong chuong nay nhu sau:

Dua trén lich st trong tac
Mo hinh tin cay +
Duwa trén quan tim nguoi dung

!

Dua trén quan tam va twong tac nguoi dung

Hinh 2.1: So do tong thé dong gép cua ludn dn trong chwong 2
Trong c4c phan con lai cia chuong nay, luan &n tién hanh mot sé thuc nghiém

Vi cac bo dir liéu ma luan an da trinh bay trong chuong 1. Dong thoi so sénh véi mot
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s6 nghién ctru trude d6 c¢6 hudng twong ty trong viéc xay dung md hinh tin cay dwa
trén tuong tac.
2.1. Quan tAm ngwoi dung theo cha dé

Cong viéc dau tién luan an dé cap dén d6 1a anh huéng cia quan tim ngudi ding
dén do tin cay gitra hai nguoi ding trén mang x& hoi. Tai sao luan an lua chon viéc
dua yéu td quan tAm nguoi dung vao viéc xay dung md hinh tin cay? That vay, ta co
thé giai thich bang mot vai ly do sau:

Trong nganh tam Iy x& hoi, s¢ thich hay quan tam c6 thé duoc coi 1a thai do cua
mot ngudi dbi vai mot tap hop cac ddi tuong, thuong dugc phan anh trong mot qua
trinh ra quyét dinh ré rang [104]. Cudc khao sat duoc trinh bay trong [64] la khao sat
va phan tich y kién cua nguoi dung truc tuyén vé méi quan hé giita do tin cay va su
tuong déng vé sé thich, quan tm cia ngudi ding. Ho chi ra rang thai d6 chung cua
ngudi ding truc tuyén vé mdi quan hé gitta do tin cay va su twong dong veé sé thich,
quan tam la tich cuc.

Trén thuc té, moi ngudi tin cay hon vao nhitng ¥ kién cia nguoi ding c6 so
thich, quan tdm twong tu nhu ¥ kién cta ho trong mot van dé cu thé. Ching ta c6 thé
sir dung yéu t6 nay dé danh gia sy tin cay truc tiép gitra hai nguoi dung.

Phan tiép theo, luan an trinh bay vé phwong phap dé xac dinh sé thich, quan tam

nguoi dung.

Ngudi dung Cic chi dé

- = =)p» Twong quan bai viét
véi cha dé: cor
——» Quan tim ngwéi ding
ve chi de: int

Hinh 2.2: Phwong phdp dé xdc dinh sé thich, quan tém ngwoi dung
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Céc bude dé xac dinh sé thich, quan tam ngudi ding theo chu dé:
e Biéu dién bai viét, chu dé dudi dang vector sir dung k§ thuat TF — IDF.
Noi dung nay duoc trinh bay trong phan 2.1.1.
e Xac dinh méi tuong quan gitra tirng bai viét véi mdi chu dé cu thé. Noi
dung nay dugc trinh bay trong phan 2.1.2.
e Tinh toan quan tdim ngudi ding vé chu dé dua trén mic do twong quan
cua bai viét véi cha dé d6. Noi dung nay dugc trinh bay trong phan 2.1.3.
2.1.1. Biéu dién vector bai viét va cha dé
2.1.1.1. Biéu dién bai viét

Trong cac nghién ctru lién quan dén dit liéu van ban, cach thic biéu dién vin
ban 1a mét trong cac budc quan trong lam tién dé cho viéc tng dung cac phuong phap
va ki thuat dé khai thac, phan tich va xir ly di liéu van ban. Tly thuoc vao tirng bai
toan, tirng thuat toan tng dung khac nhau ma cac nghién ctu lya chon md hinh biéu
dién dix liéu van ban phi hop, cac mé hinh biéu dién vian ban phé bién hién nay gom
md hinh logic, mé hinh vector, mé hinh do thi, ...

M6 hinh logic: Theo cac nghién ciu [32] [70] [60] [105] [106] thi dir liéu van
ban biéu dién theo md hinh logic théng qua cac danh séch céc tir va chi s6 cua ching
trong vin ban. Chi sé cua céc tir loai trong vin ban thudng 13 tan suat xuat hién cua
tir loai hodc trong sb cua tir loai, v.v. CAc tir loai dugce danh chi sb trong vin ban gbc
déu 1 c4c tir co nghia. Mdi van ban duoc danh chi sb theo qui tic liét ké cac tir c6
nghia trong vin ban theo thi tw Xuat hién trong vin ban hoic duoc sap xép theo thirty
tir dién. N6i cach khac, cach biéu dién van ban theo mé hinh logic 1a danh chi sé
index cho cac tir xuét hién trong van ban can xem xét.

M6 hinh do thi: M6 hinh dugc John F. Sowa dua ra 1an dau tién vao nam 1976,
con duoc goi 1a mé hinh dd thi khai niém (Conceptual Graphss CGs) [107] [105]
[108]. M6 hinh d6 thi nay hién nay dugc kha nhiéu (ng dung st dung vao cac bai
toan xir 1y van ban. Trong mo hinh d6 thi, méi d6 thi la mot van ban, dinh cia do thi
cd thé 1a cau, hoic tir, hoic két hop cau va tir, canh ndi giita cac dinh 1a vo huéng
hodc c6 hudng, thé hién mdi quan hé trong d6 thi. Ngoai ra, c6 thé sir dung d6 thi

chua trong s dé biéu dién vian ban, khi d6, nhan cua dinh thuong 1a tan sé xuét hién
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cua tir xuat hién trong cdu, trong vin ban, con nhan cua canh 12 tén lién két khai niém
giita hai dinh, hay tan sb xuat hién chung cua hai dinh trong mot pham vi nao d6, hay
tén ving ma dinh xuat hién trong van ban.

M6 hinh vector: Theo cac nghién ctu [32] [70] [60] [105] [106] thi md hinh
vector 1a mét trong nhitng mé hinh don gian va thudng dwogc st dung trong phan Ién
cac bai toan xu ly dit liéu van ban. Theo md hinh nay, mdi vin ban duoc biéu dién
thanh mot vector, mdi thanh phan cua vector 1a mot tir khéa trong tap vin ban goc va
duoc gan maot gid tri trong s, trong s6 ¢ thé duge xac dinh bang tan suat xuat hién
cua tu trong van ban.

Phét biéu ctia mo hinh nhu sau: Mdi van ban d dugc biéu dién duéi dang mot
vector: v = (vy,v,,..,v,) (goi 1a vector dic trung cho van ban d), véi n 1a sé lugng
c4c tir khoa dic trung hay sb chiéu cua vector (thudng la tong sé tir khoa), v; 1a trong
s6 cua tir khoa tha i hay dic trung thir i (voi 1 <i<n). Trong sb cua dic trung v; ¢6
thé duoc tinh dya theo tan suat xuat hién cua tir khoa trong van ban d. Néu xét mot
tap hop cac van ban D thi s€ ¢ moét tap cac vector, khi d6 duoc goi 1a ma tran trong
s0 w = wy; duoc xéac dinh dya trén tan suat xuat hién cta tir khoa trong tap hop cac
van ban D.

Vi du véi bai viét: “Sang chi nhdt nay anh em tinh sao khi thoi tiét toet voi thé
nay!”. Khi d6, v6i bai viét nay, sb tir khoa thu duoc 14 14 tir, tir “ndy” xuat hién 2 lan,
s6 thanh phan trong vector 1a n=13. Nhu vay, vector biéu dién cho bai viét nay c6 13
chiéu, gid tri mdi chiéu duoc tinh dua trén tan suat xuat hién biéu dién nhu sau: v =
(13132130 t3):

Luan an st dung biéu dién céc bai viét, cha dé va cac cha dé dudi dang mé hinh
vector st dung ki thudt TF — IDF.

Ky thuat TF — IDF:

Ky thuat Term Frequency-Inverse Document Frequency (TF-IDF): K¥ thuat
nay ciing dém s6 lan xuat hién cia céc tir trong bai viét, tuy nhién gia tri cua ting
phan tir trong vector duoc tinh dua trén tan suat xuat hién cua tir trong bai viét va tan

suat xuat hién cua tir d6 trong toan bo tap dir liéu. Céc tir xuat hién nhiéu trong mot
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bai viét nhung it xuat hién trong cac bai viét khac s& co gia tri cao hon trong vector
biéu dién cua bai viét do.

C6 mot s6 phwong phap biéu dién khac nhu BOW (Bag — of — word), Word2Vec
hay Doc2Vec nhung do tinh chat cua cac bai viét trén mang xa hoi 1a cac vian ban
ngin nén k§ thuat TF - IDF la lya chon phd hop dé biéu dién bai viét duéi dang
vector. TF - IDF pht hop véi dit liéu véi sb Twong tir vieng khdng qua 16n va phan b
déu trong cac bai viét. Bén canh do, cac bai viét ngan thuong khong du dir liéu dé hoc
méi quan hé giira cac tir va cum tir. Do dé, phwong phap Word2Vec hay Doc2Vec c6
thé khong cho két qua tdt trén di liéu nay.

Nhu vay, bat ki mot tai liéu hay mot doan vin ban nao ciing duoc xem nhu mot
tap cac thuat nga. Ta c6:

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

Trong d6, tf (d, D;) |4 tan suat thuat ngir d xuat hién trong tai liéu D;

idf (d,D) = log (1) (2.2)

1+(1DgldeD;]

Viéc biéu dién vector tong quat dwgc mé ta nhu sau:

Gia st D = {Dy,D,, ..., D,} 12 tap gom p tai liéu. Mdi tai liéu D; dwoc md ta boi
mot tap cac thuat ngix hay cac t: D; = {dil, dl-pl.}. Pat v = {vy, ..v,} 12 tap tat ca
thuat ngir khac nhau trong toan bo tai liéu. Trong sb cua thuat ngit d € V dbi vai tai
liéu D; dugc dinh nghia boi cong thuc:

wy = tf(d,D;) x idf (d, D) (2.3)
Va khi d6 mdi D; dwoc bicu dién bai vector g-chiéu D; = (wy, ..., w, ), trong do:
wy = tf (v, Dy) X idf (v, D),k =1, ....,q. (2.4)
Biéu dién vector bai viét
Gia st rang Vz = {ey, ..., e,} 1a mot tap cua r thuat ngit khac nhau trong tat ca

cac bai viét e;; € E; trong €. Mot vector bai viét e;; duoc dinh nghia nhu sau:

eij = (eilj, ,el”]VE”),I, = 1, ,Tl,] = 1, ,n] (25)

Trong do, e = tf (e, ;) X idf (e, Ey), e € Vg, I =1, ..,k =1, ..., ||Vgll
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Nhu vay dau vao 1a mot van ban, sau khi biéu dién vector, két qua dau ra sé 1a

tap cac thuat ngit trong vin ban va tan suat xuat hién cua ching:

..;(két th(c:0.797); (c6 mat:0.694); (duw kién:2.632); (chiing ta:0.462); (mdt:0.503);
(c6:1.755);(6 t6:1.755); (phlc:1.039); (cung:0.834); (lanh:1.254); (c6 thé:0.537);
(tham gia:0.294); (cung:1.393); (6n do:1.016); (@én:0.311); (c&i:0.878); (ti:0.658);
(di:1.056); (route:0.627); (hoi:0.797); (giat minh:1.016); (thung:0.739);
(con:1.389); (thoi diém:0.797); (xudt phat:1.154); (len 16i:2.033); (tong hop:0.797);
(manh:1.073); (som:0.537); (lavie:1.016); (thi thoang:1.016); (0:0.851);
(doan:1.593); (nhom:0.745); (lich:0.694); (tw tuc:1.016); (em:0.295); (dang
ky:0.398);  (da:0.739); (déng:0.381); (xe:0.537); (mai:0.537); (ddo:0.45);
(doan:0.6); (vi:0.537);, (do:0.417); (nguoi:0.933); (thuc su:0.878); (khbng
khi:0.797); (vai:0.694); (rét:0.797); (anh chi em:0.503), (binh yén:1.016); ...

2.1.1.2. Biéu dién chu dé

Nhu da trinh bay trong chwong mét, luan an st dung trén hai bo dir liéu: bo dir
liéu thir nhat 12 dit liéu caa mot nhom yéu thich chay & huyén Bong Anh, Ha Noi; tén
facebook cua nhém la “DAR-DONG ANH RUNNERS” va b0 dit liéu thr hai ¢ duoc
tir nhom Facebook c6 tén 14 “Cheltenham's Facebook Groups” - nhém gém cac cu
dan sinh séng ¢ thi tran Cheltenham, bang Pennsylvania, My. Do tinh chat vé noi
dung cic bai dang, bai binh luan vai bo dir liéu dau 1a Tiéng Viét, véi bo dir lieu sau
la Tiéng Anh nén luan van sé& tién hanh xac dinh cac chu dé cho ting bo dix lidu theo
cac céach khéc nhau:

Vi bo dit liéu thir nhat, “DAR - DONG ANH RUNNERS”, luin an xéc dinh
tong quan day 1a mot nhom thao luan vé cac van dé xung quanh viéc chay nhu: cac
giai chay duoc td chuc (dia diém, thoi gian, kinh phi,...); cac ki thuat chay giup nguoi
chay dat thanh tich tét nhét, ... cho dén viéc lya chon doi giay chay nao Ia pha hop
Vi cac cy ly, mac 40 nao tham hat mo héi nhung van phai dam bao tinh thoi trang, ...
Véi s6 luong bai dang va sb luot binh luan khéng qué 16n, luan an da quan sat va dua
ra su chu dé chinh ma nhom quan tim va thuong xuyén trao doi vé cac chi dé do
(Bang 2.1).
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Sau chu dé dé xuét dé phuc vu cho nghién ciru va thue nghiém la:
1- Giai chay () 2- Thoi trang chay
3- Suc khoe trong chay 4- Chay duong truong
5- Chay d6i nai (trail) 6- Ky thuat chay

Dé xay dung Danh sach tir vieng cho chu dé duoc luan an thyuc hién dya trén
thuat todn maé rong tir vung theo tir dién Wikipedia va thu duoc chinh 1a danh sach

C4cC tir vung cua cac chu dé.

Bang 2.1: Danh sach céc tir trong c&c chu dé cuia bé dir ligu DAR

Thoi trang | Swc khée | Chay dwong o Ky thuat
chay trong chay Chay tral treong Glal chay chay
Giay in udng Rurng ndi Déo dai Giai chay Khoa hoc
4o thun Mét moi Hiém tro Bufyng Checkin Ky thuat
trudng
thoi trang Pau Cay xanh Culy Vé dich Kheoi dong
dé mém Xuong khép | Xanh muét | Stc bén Full marathon | Marathon
giay thé thao | Khop bia hinh Lién tuc Haft marathon | Huéng dan
Sneaker Thoai mai | Leo nui Khoang cach | Thanh phd Can biét
phu hop Dinh duong | Cung duong | Ren luyén Nop tién Co ban
dong tac Nghi ngoi L6i mon Pace Tham gia Chay bo
thiét ké Ban chén Kham pha | Giaothéng | BIB Cach chay
dé giay Thé chét Trail Marathon Dia diém Vé dich
Mau sac Stc khoe Vach doi Pua Thé thao Hop ly
dan hoi Tinhthan | Nguy hiém | Tiép suc Cung dudng | Tu thé

C6 rat nhiéu ky thuat dé xac dinh chu dé cua vin ban, c6 thé ké ra nhu mé hinh

rat pho bién LDA (Latent Dirichlet Allocation) [109]. Va méi day vao cudi nim 2018,
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cac nha nghién cau tai Google Al Language di cong bd ma nguén mé cho mot ky
thuat méi trong xur ly ngdn ngit tu nhién (NLP), duoc goi la BERT (Bidirectional
Encoder Representations from Transformers) [110]. Google dat muc tiéu véi BERT
d6 1a: Gitp cong cu tim kiém hiéu cac tir, cAu d& dang hon; Gitp hiéu tir ngit trong
cac ngir canh khac nhau; Gilp hiéu cach thizc con ngudi giao tiép bang ngon ngi tu

nhién. Trén co s& d6 thi BERT c6 rat nhiéu tng dung dic biét trong viéc phan loai

- 5
van ban.
Cha dé 1 Cha dé2 Chu dé 3 Chu dé 4 Chu dé 5 Cha dé 6 Chu dé 7 Chudé 8 Chadé9 Chadeé10
0  township 255 support 1.55 °°mmi";jg park 6.39 class 2.17 come 153  park2.99 'ec"m"‘;gg school 3.57  know 1.53
1 cheltenham 2.11 great 1.36 help 1.47 elkin 5.04 C“B'IE”Q""B"; event1.3  elkin 1.99 thank 5.01  interest1.39 need 1.14
2 meet 1.63 creeksid 1.0 share 1.02 train 2.64 garden 1.27 join 1.3 road 1.87 look 4.95 look 1.37  work 1.14
3 post 1.33 order 0.79 thank 0.91 station 2.1 come 0.79 free 1.17 know 1.48 need 2.5 cheltenham 1.1 time 0.92
4 sewer 1.05 year 0.79 like 0.85 today 0.92 join 0.76 ticket 1.13 sale 1.08 good 2.3 student 1.09  think 0.84
5 issu0.95 communiti 0.77 know 0.76 come 0.86 registr 0.75 book 1.1  church 0.86 area 1.91 high 0.92 year 0.81
[ work 0.89 local 0.74 page 0.7 septa 0.78 regist 0.75 music 1.09 snow 0.8 know 1.8 need 0.89 look 0.77
7 public 0.88 park 0.74 peapl 0.69 creeksid 0.69 girl 0.7 open1.07  street0.79 clean 1.43  messag 0.89 chﬂ.f?'
8 later 0.85 week 0.73 need 0.68 white 0.64 team 0.67 cheftenlam — yarg 0.74 local 134 district0.86  week 0.76
9 inform 0.74 famili 0.72 food 0.65 C“e“e”g"’g'; camp 0.63 park1.03  hous 0.73 suggest 1.05 experi0.86  thank 0.74
10 commission cheftenian great 0.62 festiv 0.56 week 0.63 school 10  Iook0.67  compani 1.01 know0.85 peopl 0.71
11  communiti 0.56 donat 0.62 vote 0.58 plat 0.55 coventri 0.62 support 0.96 thank 0.61 advanc 0.95 time 0.8 home 0.7
12 inspect 0.55 shop 0.57 free 0.58 tomorrow 0.51 program 0.6 elkin 0.8 today 0.6 home 0.9 thank 0.78 go 0.68
13 board 0.55 item 0.56 power 0.57 schedul 0.51 leagu 0.6 tonight 0.72 ”‘*ig“g‘g reason 0.89 work0.71  walk 0.65
14 properti 0.54 store 0.56 local 0.55 sunday 0.5 tenni 0.6 night 0.67 post 0.6 work 0.84 year 0.7  want 0.65
15 plan 0.52 program 0.52 want 0.54 yoga 0.47 start 0.59 saturday 0.66 near 0.59 help 0.82 help 0.67 kid 0.65
16 line 0.52 fresh 0.51 fime 0.53 pin 0.46 year 0.57 sunday 0.62  pick 0.58 hous 0.81 e'emeglgg hous 0.59
17 discuss 0.49 help 0.5 donat 0.5 stop 0.45 thursday 0.49 perform 0.6 like 0.57 repair 0.8 like 0.57 help 0.58
18 updat 0.48 food 0.49 friend 0.49 weekend 0.44 monday 0.48 high 0.56  friend 0.57 great 0.75 posit 0.55 like 0.56
19 page 0.46 market 0.48 place 0.49 fall 0.43 sign 0.47 friend 0.54 come 0.57 place 0.73 come 0.5 ree 0.54

Hinh 2.3: Danh sach cac tir va tan xudt trong cac chu dé cia CG

Véi bo dit liéu thir hai, luan an 4p dung phuong phép xac dinh céc chu dé sir dung
moé hinh LDA (Latent Dirichlet Allocation). Model LDA la 16p mé hinh sinh
(generative model) cho phép xac dinh mét top hop cac chu dé ma mdi chu dé s& duoc
biéu di&n boi tap hop c4c tir. Muc tiéu ciia LDA 12 nh xa toan bo cac vin ban sang cac
chu d& twong (g sao cho céc tir trong mdi mot van ban s& thé hién nhitng chu dé ay.

Céc budc thyc hién dé xay dung mot moé hinh LDA duoc trinh bay trong Phu
luc ctia luan an. Vi muc tiéu nghién ctru va thir nghiém, luan van cho b dir liéu chay

trén md hinh LDA (thuc hién cac phuong thic trong thu vién goi gensim), véi s6 chu
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dé cho trude 12 10 chu dé. Két qua thu duoc 1a danh séch cac tir trong mdi chu dé
tuong tng thé hién trén Hinh 2.2.

Biéu dién vector chu dé

Trong phan nay luan an dua ra mot dinh nghia vé chu dé theo huéng tiép can
quan tdm cta ngudi dung va cach thicc xay dung cha dé ciing nhu cach biéu dién
chung dé tinh toan trong luan an. Cha dé duoc coi 1a chu thé hay van dé cét yéu cua
cac bai viét ma nguoi dung thé hién trén trang ca nhan caa minh. Ta dinh nghia chu
dé nhu sau:

Dinh nghia 2.1: Cho mot tap cac chii dé T = {ty, ..., t,,} trén mang x& hoi, khi
d6, mdi chu dé ¢; duoc biéu dién bai mot tap cac thuat ngit hoic cac tu:t; =
{tiv iz, o, tip, }. Goi V= {4, ..., v} 12 tp gdm q tir hogc thuat ngit khac nhau tung
d61 mot trong tat ca cac t; € 7. Khi d6, mdi ¢; c6 mot vector trong s6 duoc ky hiéu
nhu sau:

t; = (Win, Wiz, o, Wig) (2.6)

Trong d6 moi wy, = tf (vy, t;) X idf (v, T), vy € Vy
Biéu dién vector bai viét theo cha dé

Vector biéu dién noi dung bai viét theo khdng gian cac vector chu dé dugc dinh
nghia nhu sau:

Pinh nghia 2.2: Gia sir e;; € E; 1a mot bai viét cuia nguoi ding u; trén mang xa
hoi, duoc md ta bai mot tap hop céc tir, thuat ngit, khi do, vector trong sé cua bai viét
e;j d6i véi chu dé duoc dinh nghia nhu sau:

el = (e} e, ... el (2.7)
Trong do, ef = tf (vy, ey) X idf (vy, E;), vy € Vr
2.1.2. Xay dwng mo hinh cha dé

Mot ngudi ding c6 thé quan tam téi nhiéu chu dé khac nhau. Khi ho quan tam
t&i mot chi dé thi ho s& ¢ nhitng bai viét lién quan téi chu dé do. Va vi vay dé biét
dugc mac d6 quan tdm cta ngudi ding vé mot chu dé ta s& xac dinh xem muc do

tuong quan giira nhirng bai viét cua ho véi cac chii dé d6 nhu thé nao.
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Trong phan nay, luin an dua ra dinh nghia vé mic d6 twong quan — ki hiéu 1a
cor(ef, t;,) giita bai viét e; dugc gui bai ngudi ding u; vé chu dé t,. Ta c6 dinh
nghia vé murc d6 tuong quan giita hai vector duoc xac dinh 1a d¢ do cosin gitta hai

vector do:

_ 2w —u) (v, — V)
) T~ x i~ 77 9

Trong d6, @ = - (XL, u,) VA, ¥ = = (B, v,). Khi d6, gid tri ciia ham cor (u, v)
nam trong doan [—1,1].
O day chung ta sir dung ham f(x) = (szl) dé dua cac gia tri cia ham cor(x, y)

vao trong doan [0,1]. That vay, cdng thic trén co thé duoc viét lai nhu sau:

Yi(u — W) (v; — D) 1
cor(u,v) = Vil — @)? x ;/Zi(vi — V)2 (2.9)

2.1.3. Xdc dinh mirc do quan tdm nguwoi dung
Trén co sé dd xac dinh dugc mac do twong quan cua bai viét véi cac cha dé
(cdng thic 2.9) luan an dua ra dinh nghia vé mtc d6 quan tdm nguoi ding nhu sau:
e Thu nhat, ta dinh nghia mutrc d6 quan tdm caa ngudi dung vé mot chu dé 1a gia
tri lon nhdt cua cac do twong quan giita cac bai viét cia nguoi dung 46 voéi

chu dé dang xét.
intMax (u;, t) = max (cor(eitj, t)) (2.10)

e Thu hai, mic d6 quan tdm cua nguoi dung vé mot chi dé duoc dinh nghia 1a
gia tri trung binh cac do turong quan ciia cac bai viét ddi véi cha dé do.

Y cor(eitj, t)

Il 1D

intCor(u;,t) =

e Cudi cuing, ta dinh nghia mirc 46 quan tdm ctia nguoi ding dyua vao sé bai viét
ctia ngudi dung d6 c6 do twong quan voi chi dé dat trén mot gia tri cho trudc

6 goi la ngudng.
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intSum(ug £) = (< 4 (2.12)
2\Yiernl  Yuieuer nk

Trong d6, nf 14 s6 c&c bai viét dat nguwéng ciia nguoi ding u; vé mét chu dé t.

Dé d& trinh bay, ta ki hiéu intX(u;,t) 1a d6 do quan tim cua ngudi ding u; vé
cha dé t, trong d6 X 1a mot trong ba ham: Max, Cor va Sum. Vector quan tam cua
cac ngudi ding trong cac chi dé khac nhau duoc xac dinh bai cong thic:

uf = (u}, .., ul)

Trong d6, u¥ = intX (u;,t) 1a mic d6 quan tdm cia ngudoi dung u; di véi cha
dé t, €T (k =1,....p). X cO thé 1a Sum, Cor, Max. Cach xac dinh u! dugc cho boi
thuat toan 2.1:

Thuat toan 2.1. Tinh vector quan tdm cta ngudi dung u; vé chu dé t

Piuvao: Tip cicchudé T = {tl, ty, ) tp}
va tp nguoi dung U = {uy, uy, ..., u, } véi cac bai viét e;; .
Pau ra: Vector quan tAm ctia moi ngudi dung u; vé chu dé t, computeTopicVector(u;,t)
Thyc hién:
1: t « (Wil, ...,Wiq)
/] wire = tf (0, t;) X idf (vg, T), vx € Vy
q

ot 1
el < (eh, ... el

// e{f = tf(vk, eil) X idf(vk,Evk € VTi)
3. foralltinT do
4:  ul < intXu,t)
5

N

: end for
6: uf « (ul, ..., u)

7: return u!

Phan 2.1 thé hién cac budc dé xac dinh dugc mirc do quan tim ngudi ding vé
mot cha dé. Trong phan tiép theo, luan &n s& dé xuat mé hinh tin cay dya trén lich sir
tuong tac bang cach khai pha cac dang twong tac khac nhau. Tir d6 dé xuat mé hinh
tin cay dua trén lich str twong tac két hop véi quan tim ngudi ding va sé dugc trinh
bay trong phan 2.3.
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2.2. Tin cay dua trén lich sir twong tac

Sy tin cay ma ngudi dung A danh cho ngudi ban B cua ho phu thudc vao sé
lwong twong tac cua ho vai B [111]. Cac md hinh tap trung xem xét sé lwong va tan
Suit twong tac, nhung lai bo qua mot khia canh quan trong ctia mang xa hoi, do 1a
muic d6 than thiét cua nguoi ding ciing nhu cac loai tuong tac. Vi cac mang xa hoi
thudng c6 tinh twong tac cao, cac loai twong tac khac nhau cung cap cai nhin siu sic
vé sy hinh thanh db tin cdy trong mang va can duoc xem xét cling véi cau tric mang.
Théng thudng, cac twong tac c6 thé chi dong nhu déng gop bai dang, nhan xét/phan
hoi, gui yéu cau két ban hoic thu dong nhu doc bai diang cua ngudi khéc va tra 1oi
yéu cau két ban. Tuong ty nhu vay, hudng twong tac cho biét liéu thanh vién d6 co
thuong bat dau twong tac vai nhitng ngudi khac hay chi dap lai sy khai xudng cua
nhitng ngudi khac. Tat ca nhitng yéu té nay c6 thé chi ra cac loai mdi quan hé tin cay
va mue d6 tin cay khac nhau trong cong dong.

g Tieu Duong Julia wea ﬁ Tran Thi Ngoc Tram
I 18 gis - @

23 thang 11, 2020 lic 17:43 - @

VMM 2020 with 100km 17h20m Hen 500 ae sdng mai tai Mién Déng Nudc Anh a3 3 @3

Be patient and don't give up.

Great thing never come from comfort zone

Gig em méi viét vé VMM n3m nay. Mét gidi hai den nhu
VJM 2020, VMM 2019 dén dd vao ngay dua. Du biét Ia
sé... Xem thém

LONGBIEN MARATHON <« « < <« ¢
» » » > EKIDEN TOURNAMENT

2% ROUND

CAC THONG TIN
CAN LUU Y

Longbien Marathon Hom qua Iic 10:29 - @

LONGBIEN MARATHON TOURNAMENT-2ND ROUND-
DAR- CAC DIEM CAN LUU Y
BTC chiic mifng ban da ding ky thanh céng giai dau
Longbien Marathon Ekiden Tournament 2023 - Vong
; 2. Gidi chinh thic dién ra vao Chii Nhat, ngay... Xem

OO$ Bui Théi Thanh Long va 1K ngudi khac thém
254 binh luan 2 lugt chia sé

’ ’ Q0 35 5 binh luan

Hinh 2.4: Minh hoa turong tdac bai dang trén Facebook
Trén Facebook, khi mot nguoi dung dang 1én mot bai viét, nhimg nguoi ding
khac 13 ban cia ho s& dang 1én cac ¥ kién, cac binh luan xung quanh bai viét d6. Mot
vi du dudi day chi cho ta thay khi ngudi dung c6 tén 1a “Tieu Duong Julia” dang bai
viét vé giai chay VMM 2020, d3 c6 dén 245 bai binh luan, hon 1000 luot thich (like)
va 02 luot chia sé. Nhitng con s6 nay khong phai 1a nho, mot phan nao d6 phan anh
rang ngudi ding “Tieu Duong Julia” ¢0 sw twong tic véi moi nguoi rat 16n. Ngugc

lai, v&i ngudi dung c6 tén trén facebook la “Tran Thi Ngoc Tram”, khi c6 mdt bai
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dang thi s6 lwong nguoi vao binh luan chi 13 05 nguoi véi 30 luot thich va khong cé
luot chia sé nao.

C6 nhiéu cach dé xac dinh tuong tac cuia ngudi dung trén mang x& hoi. Viéc
xéac dinh nay c6 y nghia rat quan trong trong viéc xay dung do tin cay nguoi dung
dua trén cac twong tac cua ho. Trong phan tiép theo luan an dua ra dinh nghia ba
loai tuong tac khac nhau gitta cac ngudi dung trén mang xa hoi, @6 1a: mac d6 quen
biét (familiarity), mac d6 phan hoi (responds) va tan suat tuong tac (dispatch).
2.2.1. Mire dg quen biét (Familiarity)

Mtc d6 quen biét ctia hai ngudi dung duoc dinh nghia 1a s ngudi ding ma c6
tuong tac truc tiép vai ca hai nguoi dung do, hay con goi la nhitng ngudi hang x6m
cua ho. Hai nguoi diing ma cang ¢6 nhiéu nhimg ngudi hang x6m chung, diéu nay c6
nghia mitc d6 quen biét cua ho cang Ién. Trén Facebook, khi c6 mot ngudi guri yéu
cau két ban vai ban, ban ciing phan van khong biét nguoi ndy 12 ai, c6 dang tin cay
dé két ban khdng? Ngoai viéc ban vao trang ca nhan cia ngudi d6 dé xem cac thong
tin cua ho, kiém tra xem c6 phai 1a nguoi ban minh biét hay khong thi con mot cach
hd trg ban dua ra quyét dinh d6 1a ban xem s6 ngudi ban chung giira ban va ho. Néu
s6 ban chung 12 mot danh sach rat dai thi ban c6 thé yén tam ma an chon “accept”!

Luan an dua ra mot dinh nghia mét céch hinh thicc vé mic d6 quen biét gitra
hai nguoi dung nhu sau:

Pinh nghia 2.3: Bat J;, = { tit ca nguoi ding u; c6 twong tic cua u; dén uj}. Muc

d6 quen biét caa hai nguoi ding u; va u; dugc dinh nghia nhu sau:

I D | (2.13)
amil(i,j) = ————
famite ) = il

2.2.2. Mire dp phdn héi (Responds)

Khi mot nguoi ding w; giri mot thong diép (dang mot bai viét), ¢ rat nhiéu
ngudi dung khac tham sé gia vao tra loi (binh luan). Néu mot ngudi dung tich cuc
tham gia binh luan vao mét bai viét thi mot phan nao d6 phan anh rang ho quan tam,
thich tha vé bai viét d6 hon 1a nhitng ngudi ma it binh luan (thudc tinh t ciing cé).
Nhu vay, mtc d6 phan hdi khi nhan dugc mot thong diép thé hién mot dang khac cua

tuwong tac nguoi dung ma luan an xem xét.
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Luén 4n dwa ra dinh nghia vé mtc 6 phan hoi nhu sau:

Dinh nghia 2.4: Gia sir I]°°P 1a mot tap tat ca cac phan hdi cua nguoi dung

i—j
t6i nguoi ding u;. Trong d6, mot phan hoi dugc tinh 12 mot tra 1o tur u; khi nhan
dugc mot thong diép duoc giri di tir w;. Khi d6, mire do phan héi cua nguoi dung
to1 nguoi dung u;, Ki hiéu respond(i, j) dugc dinh nghia nhu sau:

[y
respond(i,j) = —| (2.14)

resp
” Uk Tiecj

2.2.3. Tan sudt twong tac (Dispatching)

Nhu d3 trinh bay ¢ trén, phuong phap xac dinh mirc do tin cay dya trén tan sut
twong tac gitra nhimg nguoi ding trén mang xa hoi dwoc hau hét cac nghién ciru trudc
d6 ap dung. Luan an dua ra cong thirc xac dinh tan suat twong tac gitta hai nguoi ding
nhu sau:

Dinh nghia 2.5: Tn suat twong tac ciia ngudi dung w; va ngudi ding w;, Ki
hiéu 1a dispatch(i, j) dugc dinh nghia bai cong thic sau:

1255

dispatch(i,j) = <5
(spatch(t)) = s 1l (2.15)

Trong d0, ||I;; ]| 1a s6 twong tac cua u; voi mdi u, € U.
2.3. Tin cay dwa trén lich sir dwa trén twong tac va quan tim ngwaoi dung

Céc tuong tac khac nhau co thé xay ra giita hai ngudi ding u;, u; va anh huéng
dén do tin cay giira ho. D& mo hinh héa d6 tin cay cia cac tuong tac nay, trudc tién
chding ta can xac dinh céc hé sé c6 thé duoc sir dung. Luan an dé xuat cac dang tuong
tac duoc chi ra trong phan 2.2 va két hop chiing dé tao ra do tin cay dua trén lich sir
tuong tac (kha nang két hop cua tin cay).

Pinh nghia 2.6: D6 tin cdy cua nguoi dung u; ddi véi nguoi ding u; dua trén
tuong tac, ki hiéu la trust®*? (i, j) dugc dinh nghia nhu sau:
trust®P(i,j) = wy X respond(i,j) + w, X dispatch(i,j) + ws X famil(i,j) (2.16)

Trong d6, wy, wy,ws = 0,wy + wy, +wy = 1.
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Luén &n sir dung toan tir tinh trung binh theo trong sé ¢6 sap xép (OWA) [112]
trén tap cac thanh phan tuong tac. Toan tir nay da duoc su dung rong rai trong mot s6
rng dung hd tro va kiém soét quyét dinh.

Ta thay rang mot mang x& hoi sé chira nhitng thong tin x& hoi phuc tap, bao
gom cac mdi quan hé va bbi canh xa hoi ma hau hét chua duoc dua vao cac phuong
phap do luong do tin cay hién tai.

Khoa hoc mdy tinh Hoat dong khi rinh réi

Thé thao

Hinh 2.5: Minh hoa cac méi quan hé va béi canh x& héi ciia mang xa héi

Nhu dugc mo ta trong Hinh 2.5, A 1a gido vién nganh Khoa hoc May tinh cta
Khoa Cong nghé thong tin, Pai hoc X; va anh (c6) ay c6 quan hé xa hoi vai B vi B 1a
mét sinh vién xuit sic caa A va B 1a mot ngudi rat thich choi bd mdn quan vot. Trong
khi d6, D 1a mot huan luyén vién Quan vot va séng trong ciing mét thanh phé véi ca
A va B. D khong c¢6 tuong tac truc tiép voi B. Trong OSN, gia st rang A dang tim
huan luyén vién quan vot, (nghia 1a A 1a ngudn va D 1a muc tiéu), ching ta c6 thé
thdy rang ca B va D déu c6 kha ning cao 1a c6 mdi quan hé x& hoi vi ca hai déu thich
choi Quan vot va do d6 ho c6 thé duoc két néi théng qua mot s thanh vién khac
trong cau lac bd Quan vot. Tir vi du ndy, ching ta cé thé thay rang su giéng nhau vé
s& thich, quan tdm x& hoi giira hai nguoi dung khong xac dinh ¢6 thé anh hudng dén

céc tuong tac xa hoi va do d6 anh hudng dén céac két ndi xa hoi dang tin cay cuaa ho.
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Dua trén thugc tinh nay, ching ta c6 thé c6 céc két ndi xa hoi (két ndi tin cay) dua
trén sy tuong dong vé quan tdm giira nhirg nguoi ding.

Khi xem xét dén van dé ndy, luan an dua ra mot dinh nghia vé do tin cdy cua
ngudi ding A véi ngudi ding B vé mot chi dé t duoc tinh dua trén hai thanh phan Ia:
(i) do tin cay dua trén lich str twong gitra A va B (dd duoc chi ra trong phan 2.2) va
(i) mtrc ¢6 quan tdm cua nguoi ding B vé chi dé t.

Pé xay dung dugc d6 do tin cay giita hai ngudi dung vé mot chii dé nao do6 ta
c6 dinh nghia sau day:

Pinh nghia 2.7: Mot ham trust,g,;.: U x U X T - [0,1] duoc goi 1a mot d6 do
tin cay gitra hai nguoi ding vé mot cha dé, trong d6 [0,1] 1a mot khoang dong cua
cac s6 thuc néu va chi néu thoa man diéu kién:

0] intX(uj, t) = intX(uj,tz) = trustwpl-c(ui,uj, t) = trusttopic(ui,uj, t;)
(ii) ((trustexp (i,j1) = trust®P(i,j,)) &(intX(ujl, t) = intX(ujz,t))> =
trustiopic (ui, uj,, t) = trustiopic (ul-, U, t)

Trong do, gia tri cua trust,,,.(i,j,t) = uf; c6 nghia 1a nguoi dung u; tin cay
ngudi diing w; vé chu dé t véi mire do uf,.

Pinh nghia 2.8: Gia st rang, trust®® (i, ;) 1a do tin cay dua trén twong tac cua
nguoi ding w; Véi nguoi dung u;, intX(j,t) la mac d6 quan tdm cua nguoi dung u;
d6i véi chu dé t. Khi do, ta dinh nghia mirc d9 tin cay dya trén cha dé cia nguoi ding

u; dbi véi nguoi dung u; dugc dinh nghia theo cong thic sau:

trust L. (i,j,t) = A X trust®P(i,j) + u X intX(j, t) (2.17)

topic
Void,u=0 A+pu=1.

Ménh dé: Mot ham tin cdy dua trén twong tic va muc d6 quan tam

exp

trus ttop ic

(i,j, t) cua ngudi dung w; ddi véi nguoi ding w; vé chi dé ¢ duoc dinh nghia
boi cong thuc 2.17 13 mot do do tin cay dya trén cha dé.

Ta gan hai trong sé (4, ) cho hai thanh phan: tin cay duva trén twong tac va
mutc d6 quan tdm vé mot chu dé dé danh gia xem do tin cay phu thudc vao thanh
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phan nao nhiéu hon. Két qua s& duoc thé hién trong phan thir nghiém va danh gia &
phan 2.4. Do tin ciy dua trén lich st twong tic va quan tim nguoi dung duoc mo ta
bai thuat toan 2.2:

Thuat toan 2.2. BJ tin cay dya trén trong tac va quan tdm nguoi dung

Diu vio: Tap cacchu dé T = {ty, t,, ..., t,}
va tip nguwoi dung U = {uy, uy, ..., Uy} vOi cac bai viét e;; .
Pau ra: D6 tin cdy dwa trén lich sir twong tac clia ngwoi dung u; véiu; vé chu dé ¢,
computeExpTrustqyc(i, j, t)
Thuyc hién:
L U < intX(,0), fortinT

t

i,exp < truStexP (i,j)

2 U
exp

3t trUStp

(L, t) & AX U gy + 1 X U e

exp

4: return trust,,,.

2.4. Thuc nghiém va danh gia
Nhu vay, trong chuong nay ludn an da xay dung dugc mot ham do luong do tin
cay gébm hai tham s6 d6 13 tuong tac giita hai nguoi ding va quan tdm cta nguoi ding
vé mot cha dé, tham sb thir ba s& duoc ludn an trinh bay trong chuong tiép theo:
Trust(i,j) = T(twong tic(i, j), quan tim(j, t) )

—_— ———

trust®?(i,j) int(j,t)
N

trust;,”, (i,j,0)
Dén day, luan &n sé tién hanh kiém thir cac van dé sau:
e Panh gia mirc d6 anh huéng cia tham sé tuong tac thong qua cac dang
tuong tac khac nhau dugc chi ra trong phan 2.2.
e Danh gia mirc d6 anh huong cua tham sé quan tim nguoi dung ddi voi
d6 do tin cay. Day 1a mot khia canh mai ma luan an nghién ciu va dé

Xuit cach xac dinh quan tim ngudi dung trong chuong nay.
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e Xay dung mot kich ban (bai toan cu thé) dé danh gia hiéu qua cua cac
md hinh tin cdy ma luan an dé xuét ddng thoi so sanh véi nghién ciu
lién quan.

Nhu vy, quy trinh dé danh gia hiéu qua cta cac moé hinh dé xuat dugc luan

an thuc hién theo cac budc cho baéi hinh 2.5.
Trong do:

(1): Lay 1am dau vao: Cac phuong phap/cong thirc ude luong tin cay gitra hai
nguoi ding sé duoc lay lam dau vao, nguyén ly thiét ké cho M6 hinh hoc may dé

huan luyén, u6e luong tham sd.

Dé xuit cac Panh gia
phuong hiéu qua
phap wéc LA 3) | Cac do do: mo hinh va
].u'(_)’ﬂg tin (1) M hinh (2) Iijeot;ll:luadﬂlr ( ) Recall, (4) so sanh véi
cdy giita hai bao. d é <udt Precision, cac mo hinh
nguwoi dung ’ F1 lién quan
(M& hinh dwa trén cac

tin cay) do do

Hinh 2.6: Quy trinh danh gid hiéu qud Ciia cdc mé hinh dé xudt

(2): Huan luyén mé hinh va sir dung mé hinh két qua dé du bao/dé xuat trén
bo kiém tra: M6 hinh hoc may s& cho ra gia tri du doan, du b4o theo bai toan cu thé
duoc chi ra.

(3): Tinh toan: Tur cac két qua du bao/dy doan sé tinh toan gia tri cac thang do
(cac do do) Recall, Precision, F1.

(4): Banh gia, so sanh: Gia tri cac d0 do Recall, Precision, F1 thé hién do tét
ctia mo hinh. Pay 1a cin ctr dé danh gia hiéu qua cua mé hinh dé xuat ciing nhu so
sanh vai cac nghién cau lién quan.

2.4.1. Kjch ban thuc nghiégm
Khi tinh toan dugc gia tri tin cay gitra hai nguoi dung, gia st ta cé gia tri tin cay
gitra hai nguoi dung a va b 14 0.98; gid tri tin cay gitra hai ngudi dung a va ¢ 1a 0.32

cau hoi dat ra 1 1am sao ta khing dinh duoc a tin cay b hon tin cay ¢? S& di ta khong
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c6 mot bo dir lidu thuc té thé hién gia tri tin cay giira hai ngudi dung dé so sanh voi
két qua ma ta tinh ra. Vi thé, viéc danh gia khong thé thyuc hién tryc tiép ma ching ta
phai danh gia mot cach gian tiép.

That vay, sau khi xac dinh dugc gié tri tin cdy gitra hai nguoi dung, cu thé trong
chuong nay luan an da dé xuét cach xac dinh do tin cay dua trén lich sur tuong tac va
quan tAm ngudi dung (cong thirc 2.17), luan an tim thdy dwoc moi lién hé giiva mirc
dg tin cdy gia hai ngwoi diing véi khd ning binh ludn bdi viét ciia ho. Luan an
tién hanh thuc nghiém dé tim ra mbi lién hé nay nhu sau:

- Pau vao:
o Ta ¢ gid tri tin cdy cua nguoi dung v; ddi V6i u;: trust,’. (i, j), VO
moi ¢ap (w;, u)).
o SO lugng bai binh luan cua u; véi nhitng bai ding cua u;: dir licu
ndy da c6 sin trong bo dit lieu.
- Pau ra: P9 tuong quan giita mirc do tin cay gilta hai nguoi ding va kha
nang binh luédn bai viét ctia ho.
- Thuc hién:
o Lay ngiu nhién 2000 ngudi dung trong bo dir lidu. Ta duoc 2000 x
2000 = 4000000 cip nguoi dung. Biéu dién d6 tin cdy, kha ning
binh luan (c6/khong) cua 4 triéu cap nguoi dung dudi dang vector,
ta duogc 2 vector: trust() va com().

o Tinh dg tuong quan Pearson gitra hai vector.

trust_exp Cé binh ludn?

0.333333 False
0.006000 False
0.012000 False
0.010333 False
0.017667 False
0.002333 False
0.002333 False
0.002333 False
0.002000 False

0.343169 True
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Gia tri twong quan Pearson tinh dwoc la 0.478. Gia tri ndy cho thiy mot mbi
quan hé tuong ddi manh giira hai bién duoc do. C6 nghia 1a khi mot nguoi a tin cay
mot ngudi b thi kha ning ngudi a quan tim dén bai ding va vao binh luan bai ding
ctia ngudi b 14 rat cao. Pay chinh 1 Iy do luan 4n x4y dung mot kich ban thuc nghiém
gian tiép va danh gia két qua dé xuét ciia luan 4n trén hai bo dir liéu DAR va CG.
Kich ban thyc nghiém co thé dugc mé ta nhu sau:

Trong mgt nhdm qui mé lén trén mang xa hgi co rdt nhiéu nhiing bai viét
dwoc dang lién tuc. Viéc theo doi dwoc hét nhitng bai ding la rit khé, dac biét 1a
nNhitng bai dang ma minh quan tim lgi thwong bi bo 16. Bai todn ddt ra la: “Véi
m¢t thanh vién x bt ky trong nhém, khi he ¢6 nhu cdu muén xem nhéng bai viét
ma he quan tam thi liéu rang ta cé thé gei y cho thanh vién nay nhaing bai viét ma

diing véi mong muén va quan tam cia ho khong?”

Dé xay dung dugc bai toan d6 luan an dua ra cac luan cir danh gia nhu sau:

e Duya vao dit liéu trong nhém, hoan toan co thé phan tich dugc mot nguoi
dung da quan tam t&i ngi dung gi va lich st trong tac cia ho véi cac thanh
vién khac nhu nao.

e Noi dung ciia mot bai viét (bao gdm ca bai dang, bai binh luan) phan
anh chi dé nao do, do vay ta thay day sé& 1a mot yéu té quan trong dau
tién dé du doan mot thanh vién c6 hing tha véi bai viét do khong?

e Hon nita, mot bai viét con chira thong tin cia nguoi dang. Cung véi dit
liéu lich st twong tac c6 thé thdy duoc mirc d6 tin cay caa ngudi ding nay
V6i nguoi dang bai. Pay ciing 1a mot yéu té quan trong thu hai dé thanh
vién nay tin cay hon vé noi dung ciia bai viét va cung c6 thém dong co tiép
nhan thong tin tir bai viét do.

Nhu vay, véi hai tién dé tin cay dugc phan tich trong chuong nay dé 1a lich
St twong tdc Va yéu té quan tam nguwoi dung, luan an s& sir dung 1am dau vao dé
giai quyét bai toan néu trén. Tir d6 danh gia duoc anh huong cua hai dé xuat bang
mot s6 d6 do phd bién nhu Recall, Precision hay F1_score sé dugc trinh bay cu
thé trong phan 2.4.4.
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2.4.2. Phwong phdp thuc nghiém

Véi kich ban kiém thir néu trén, luan an xay dung mot hé goi y (recommend

system): “Xdy dung hé goi Yy bai diang theo muc dé quan tdm cua nguwoi dung”.

Déi voi 2 bd dir lisu DAR va CG (b6 dit liéu c6 kich thuéc nho), luan &n sir
dung hoc may véi phuong phap danh gia K-folds. Cu thé, ta chia tap dix liéu (tap cac
bai dang — dit liéu nay s& duoc md ta chi tiét trong phan sau 2.4.4) thanh 7 folds trong
d6: 6 folds dung dé huan luyén, 01 fold dung dé kiém thir va fold kiém thi nay sé thay

d6i lan luot, tic 1a ca 7 folds déu duoc tham gia 1am tap kiém thir (xem Hinh 2.6).

Ta danh gia day 1a mot bai toan khd, khdng thé c6 du co so dé dy doan dugc
chinh xac mot nguoi ding c6 thé quan tam hay khdng vao mot bai viét. Néu xét thanh
vién trong nhém nhu moét ngudi diing cuia mot trang thuong mai dién tur, bai viét nhu
mot san pham thi ching ta c6 nhiing bai todn 16n twong ty vé hé goi ¥ nhu Netflix,
Amazon ( [113] [100] [114] [115]). Nhirng bai todn nay la dang bai toan goi y nén
du doan chinh xac 1a diéu khong thé. Bé danh gia hiéu qua caa mot hé goi y, ngoai
viéc dung cac do do nhu Accuracy, recall, precision, F1-score ta con st dung mot do
do Recall@k.

Duéi day 1a cac d§ do danh gia.
2.4.3. Dé do danh gia

C6 rat nhiéu d6 do duoc dung dé danh gia hiéu suat hodc d6 chinh xac cua cac
mé hinh khi kiém nghiém trong céc nghién ctru khoa hoc. Trong luan an nay, viéc thuc
hién danh gia hiéu suat hoic d6 chinh xac cta cac md hinh dé xuat duoc tinh toan dua
theo mot s6 phuong phap nhu sau: Panh gia dya trén do nhay (Recall), d6 chinh xéac
(Precision) nhu cac nghién ctru [116] [56] [92] [117] [118] [119] [120]. Cac do do nay
duoc tinh dya trén ma tran nham 1an (confusion matrix), day 1a mét trong cac do do
pho bién trong dénh gia cac moé hinh nghién ciru vé di lidu trén cac mang x& hoi nhu

céc nghién cau vé hé thong khuyén nghi san pham, tu van ngudi dang, ...

Ma tran nham I4n 14 ma tran nhu trong Bang 2.2, trong d6 cac cot md ta sb bo

dir liéu trén thuc té, cac hang mé ta két qua thu duoc ctia mo hinh dé xuat trong cac
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nghién ctu. Gid tri cac 6 trong ma tran nham 1an gom: True Positive: Gi4 tri dtng
trén thuc té va ciing cho két qua dang khi thyuc thi mé hinh. False Negative: Gi4 tri
dung trén thuc té nhung cho két qua sai khi thyuc thi mé hinh. False Positive: Gi4 tri
sai trén thuc té nhung cho két qua dung khi thyc thi mé hinh. True Negative: Gi4 tri

sai trén thuc té va cho két qua sai khi thuc thi mé hinh.

Bang 2.2: Ma trgn nham lan (confusion matrix)

Thue té - Actual

1 0
Dwdoan |1 | True positive (TP) False positive (FP)
Fredicted 0 False negative (FN) True negative (TN)

Trong d6, danh gia dua trén d6 chinh xac (Precision) dugc tinh bang:

True Positive TP

— — = (2.18)
True Positive + False Positive TP + FP

Precision =

Do chinh xac dugc tinh bang ty 1¢é dung trén thuc té chia cho tong cua ty 18 ding
trén du doan va ty 1€ sai theo du doan. Trong luan an, do chinh xac Precision dugc
tinh bang s céc két qua ding cia md hinh chay trén di liéu thyc nghiém so véi két

qua danh gia thuc té. Recall hay d6 nhay duoc tinh bang:

True Positive TP
True Positive + False Negative TP + FN

recall =

(2.19)

La ty I¢ dung trén thyc té chia cho tong cua ty I¢ dung trén dy doan va ty 18

sai theo trén thuc té.

Luén an sir dung do do F; — score ma khong sir dung do do Accuracy vi su mat
can bang cua bo dir liéu kiém thir: ti 16 sé lwong nhin dugc gan 1 vai tong sé luong
nhdn quan sat 1a rat nho (3,957/98,784 ~ 4% dbi véi bo dir lieu DAR va
16,601/4,190,715 ~ 0.4% d6i véi bo dit liéu CG).

2 * Precision * Recall
F]_ =

(2.20)

Precision + Recall
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Pé danh gia mirc d6 phan bd cua tap di liéu va sai sé chuan, luan &n sir dung
d6 lech chuan SD (Standard Deviation):

n
1
S = \/g = —Z(xl- - f)Z (221)
n—1¢
=1
Trong d6 s 1a d6 léch chuan, x la gia tri trung binh caa tap di liéu mau, x; la
thanh phan tht i cia mau, n 1 tong sé phan tu.
Céc d6 do tiép theo luan an s& sir dung dé so sanh, danh gia 13 MAE — trung
binh sai sb tuyét ddi gitra gia tri thuc té va gia tri du doan (Mean Absolute Error) va
RMSE — d6 léch chuan cua cac sai s6 dy doan (Root Mean Squared Error):

N 1y
MAE — Zi:llyl xl|
N

(2.22)

T (vi—x)?
N

Trong d6, N 12 téng sé phan tu, x; 1a gia tri thuc, y; 1a gia tri du doan.
Do do Recall@k:

RMSE = (2.23)

@k: 1a s6 cac khoan muc dugc xem xét.
Recl@k: s6 khoan muc(item) ma hé thong goi ¥ cho ngudi 6 lién quan téi k.
Rell: s6 khoan muc ma thuc su duoc chon baoi ngudi dung.

Recl@k
Rell

Recall@k =

(2.24)

2.4.4. Dir ligu thuc nghiégm

Dix liéu dugc chia thanh thanh hai phan 1a dit liéu ding dé huan luyén va di liéu
dung dé kiém thir. Véi phuong phap K — folds, luan &n tién hanh thuc nghiém voi
k=7 va thong ké dir liéu trén ba bo DAR va CG duoc cho béi bang sau:

Bang 2.3: Thong ké bé dir liéu hudn luyén va bé di liéu nguroi diing

B dir| Tongsd | Tong sd | So thanh (S6 lwgng huan| Sé lwgng | So lweng | Sb lwgng
ligu | bai dang | thanh | vién hoat luyén kiém thw | quansat | c6 nhén
vién dong (6 Folds) (1 Fold) 11t
DAR 441 497 224 378 63 441 x 224 3957
CG 4049 2000 1035 3470 579 4049 x1035| 16601

TTKhi mot nguai diing ¢ binh luan vao mot bai ding thi ta gan nhin 1, con lai 1a nhan 0.




2.4.5. Cdc bwoc thuc nghiém

Quaé trinh thuc nghiém thuc hién qua cac budc sau:

Buwéc 1: Tao bo dir liéu hoc
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V6i mdi thanh vién w; va mot bai viét p cia ngudi dung w;, ta ¢6 bo 3 cho dau

vao 1a (u;, p,u;) va nhan 12 1 néu cé binh luan bai viét va nguoc lai 1a 0 néu khong

binh luan bai viét.

Hinh 2.6 mé ta cau tric bo dix lisu DAR — DONG ANH RUNNERS ma chiing

ta dung dé kiém thr.

binh luan——

h 4

Bai dang
——dang—»- ID bai
- ndi dung

Mg dang

S

hanh vién 1

binh luan
- o v_'_,.—-"""r.
binh luan
Thanh vién 2

binf luan

4

Thanh vién n

Baidang 1
- ID bai
- ndi dung

Bai dang 2
- ID bai
- ndi dung

Bai dang n
- ID bai
- nidi dung

Hinh 2.7: Cdu trac bé di liéu hoc

Nhu vay ta ¢ tong hop cac thdng tin sau:

D liéu

e M&i nguoi dung khi dang bai thi ¢d thé dang mot hay nhiéu bai.

e Mdi bai ding gom thong tin vé ma (ID) bai viét va phan noi dung

(content) cua bai viét do.

e Thanh vién khéc trong nhdm va ca ngudi dang bai déu c6 thé binh

luan cung vao mot bai.

Ta xay dung mat tap di liéu chi gom cac bai dang (Hinh 2.7). Véi nhitng bai ding

nay c6 thé tra vé thong tin caa nguoi dang va cac thanh vién tham gia vao binh lun.

Buwéc 2: Tién hanh huin luyén dix liéu
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Tién hanh huin luyén va danh gia mé hinh st dung phuong phap Cross-
Validation véi K-Fold.
- Thuc nghiém véi 7 Folds.
- Vi fold thir i s€ thu dugc mot mo hinh va c¢6 d6 do danh gia (ACC, Recall,
Prescion, F1- scores) véi két qua la E;.
- Két qua dé danh gia mo hinh véi toan bo tap huan luyén 1 gia tri trung
binh ciaca7folds=(E; + E, +...+ E;)/7.
Dau ra cua md hinh 1a kiém tra xem thanh vién x (thanh vién bét ky, tinh ca

ngudi dang) cé binh luan bai dang khong.

—

Fold kiém tra Fold hudn luyén
i 2 1
[ [ [ T T ] c=>8a
) T T T T ] &=>E
T W [ [ T ] c>Es
T T T T T W —>Fr

B kigm
fra

Hinh 2.8: So' do Hudan luyén diz liéu dau vao
Buwéc 3: Phan kiém thir (test)
Ta xét mot bai dang bat ky:
- Lay 6 chu d¢ da phan loai (giai chay, thoi trang chay, sitc khoe chay, chay
duong truong, chay nai va ki thuat chay).

L4y thong tin nguoi dang.

L4y tat ca bai ding cii cta thanh vién x.

L4y tat ca thong tin vé binh luan va nhitng bai da binh luan cua thanh vién x.

L4y 6 cha dé va cac thong tin trén dé tinh sy quan tm/thich tha caa thanh

vién x vai 6 cha dé (chinh 13 do do quan tam intX)
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- Lay thong tin ngudi ding (ca bai da ding) va thong tin binh luin cua thanh
vién x dé tinh do tin cay cua thanh vién x voi ngudi dang (ddy chinh 1a
trust®*P)

- LAy 6 chu dé + Noi dung bai viét + Céc bai viét cii ciia ngudi diang dé tinh

su twong quan giit bai viét va 6 chi dé (d6 do tuong quan Cor)

6 cha dé

N&i dung
bai viét

Colkhong
binh luén

I —
Céac bai
dang cii

Céac bai
dang cii va
binh luén ci

)

Bai dang

Pe—= | . .. | e—acd
— -IDbai T ’\

2 Lnotaung
. : - )

" [Bai dang
- ID bai

- N§i dung AX

Hinh 2.9: Luéng thong tin cza mé hinh

e

- Tinh trust®® theo cdng thirc va trong s6 mé hinh (c4c trong sé cho cac thanh
phan twong tac: dispatch, respond, familirity)
- Tong hop Cor va trust®® theo trong s6 mo hinh (cap trong sé (4, 1))
- Tinh toan kha nang binh luan theo mé hinh.
2.4.6. Két qud thuc nghiém va danh gia
2.4.6.1. Panh gia anh huong cua quan tam nguoi dung téi do do tin cay.
Mdi nguoi ding cé thé cé sa thich, quan tam vé cac chu dé vai cac mire do khac
nhau. Hinh 2.10 cho thay su phan bé mitc d6 quan tam cta ngudi ding vé cac chu dé.
Luan &n tién hanh thuc nghiém lan luot trén cac bo trong s6 < A, u > trong cong
thic 2.17 tuong trng 1a: (0.9, 0.1); (0.8, 02); (0.7, 0.3); (0.6, 0.4); (0.5, 0.5); (0.4, 0.6);
(0.3, 0.7); (0.2, 0.8) va (0.1, 0.9), trong d6 hé s6 A dai dién cho thanh phan tin cay
dua trén lich st twong tac, hé sé u dai dién cho thanh phan tin cay dua trén quan tam
ngudi dung. Do léch chuan SD dugc xac dinh twong Gng Vi cac bo trong s6, ta duoc
két qua cho bai bang 2.4.
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Tir bang két qua ta c6 thé quan sat thy khi ta thay d6i cac gia tri cap trong sb

(A; p) vai A giam dan va p tang dan thi gia tri cia do6 léch chuan giam dan. Piéu nay

chtng to khi ta danh trong sé cho mic d6 quan tam cua nguoi dung cang 16n thi s&

cho d6 léch chuan cang nho. Nhuw vy, viée wée lwong dd tin cay dwa trén cha dé

dwoc cho 1a phu thudc vao mire d§ quan tdm cia ngudi dung (hé s6 u) hon la

dwa vao sé lwgng twong tic (hé sé A) caa ho.

Hinh 2.10: Phan bé quan tam nguoi ding véi cac chu dé trén bg dir lieu DAR

Bang 2.4: B¢ léch chudn SD cuia dg tin cdy duwa trén twong tic va quan tam (bé dit liéu CG).

(ﬁ) (0.9; 0.1)| (0.8; 0.2) | (0.7; 0.3) | (0.6; 0.4) | (0.5; 0.5) | (0.4; 0.6) | (0.3; 0.7) | (0.2; 0.8) [ (0.1; 0.9)
topicl | 0.176 | 0156 | 0.37 | 0.117 | 0098 | 0.079 | 0.060 | 0.041 | 0.024
topic2 | 0.168 | 0150 | 0131 | 0112 | 0094 | 0075 | 0057 | 0.039 | 0.023
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(fl) (0.9; 0.1)| (0.8; 0.2) | (0.7; 0.3) | (0.6; 0.4) | (0.5; 0.5) | (0.4; 0.6) | (0.3; 0.7) | (0.2; 0.8) | (0.1; 0.9)
topic3 | 0.188 | 0.167 | 0147 | 0126 | 0.105 | 0.084 | 0.064 | 0.044 | 0.025
topic4 | 0175 | 0.156 | 0136 | 0.117 | 0.098 | 0.078 | 0.059 | 0.041 | 0.024
topics5 | 0.144 | 0128 | 0112 | 0096 | 0080 | 0065 | 0.049 | 0.034 | 0.021
topicé | 0.169 | 0.150 | 0131 | 0.113 | 0.094 | 0076 | 0057 | 0.039 | 0.023
topic7 | 0.236 | 0210 | 0184 | 0457 | 0131 | 0105 | 0.079 | 0.054 | 0.030
topic8 | 0270 | 0240 | 0210 | 0180 | 0150 | 0120 | 0091 | 0.061 | 0.033
topic | 0.187 | 0.166 | 0145 | 0125 | 0.104 | 0084 | 0.063 | 0.043 | 0.025
topicl0 | 0.176 | 0.156 | 0.137 | 0.117 | 0.098 | 0.079 | 0.060 | 0041 | 0.024

2.4.6.2. Danh gid cdc md hinh dé xudt va so sanh véi nghién cizu khac

Trong phan thuc nghiém nay, luan an tién hanh dua lan luot cac tham sé sau

vao md hinh kiém thu:

- Tin cay duya trén lich sir twong tac: luan an tién hanh thi nghiém trén hai

tinh huéng:

e D0 tin cay dugce xac dinh trén mot dang tuong tac (luan an chon dang

tuong tac Dispatch)

e Do tin cay duoc xac dinh bang cach tong hop ca ba dang tuong tac voi

C4C trong sb twong GNg.
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Tin cay dua trén lich st twong tac két hop véi quan tim ngudi ding: Véi
ba cach xac dinh quan tam nguoi dung (intMax, intSum, intCor) ching ta
cling c6 twong tng 3 tinh hudng dé thir nghiém.

Nhu da phén tich & trén, ddy 12 mot bai toan khé dé xac dinh chinh xac dugc

nén cac do do recall, F1 — score, precision thap nhu du doan. Do vay, luan an dua
thém d6 do Recall@k véi k duoc thir nghiém lan luot 12 1, 5, 10 va 20. Két qua cho
bai bang 2.5 (a) va (b) .

Quan st ta thay:

Thet nhdt, @6 do F; thé hién @6 tét caa mé hinh, cac gié tri cua F; thay doi
trong cac dau vao, diéu nay c6 nghia 1a cac tham sb dé xuét (cac dang
tuong tac va mic do quan tdm) déu c6 anh huong téi viéc dua ra két qua
du doan cho mo hinh.

Thet hai, véi mo hinh c6 ca ba loai twong tac res, dis, fam thi déu cho céc
md hinh (model 1, 2, 3) c¢6 d6 tdt cao hon han so véi chi s dung mot dang
twong tac dispatch (model 4, 5, 6).

Hon nita, ta cling c6 thé thay dau ra caa bai toan goi ¥ 1a dwa ra mot bai
viét ma ngudi ding quan tam nhat thi ta thiy d6 chinh xac chi la gan 30%
(thé hién & gia tri recall@1). Nhung néu véi dau ra 1a goi v 5 bai viét ma
ngudi ding c6 kha ning quan tdm cao nhat thi d6 chinh xéc ting 1én hon
53% (thé hién & gia tri recall@5), va do chinh xac I1én tdi 80% khi dau ra
1a dua ra goi ¥ 20 bai viét ma nguoi ding c6 kha nang quan tdm cao nhat
(recall@20). Vi tap dir lidu gdm 4049 bai viét, viéc hé thdng goi ¥ ra 20
bai viét ma mot nguoi ding c6 kha ning quan tdm cao nhat véi do chinh
X4c |8n toi 80% thi day 1a mot két qua kha quan va c6 thé ap dung cho bai
toan thuc té.
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Bang 2.5: Két qua danh gid md hinh tin cdy duwa trén lich si twong tdc va quan tém nguoi ding

Model | Respond | Dispatch | Famil I\)/I(a:x S)L(Jr:n ()Z(o:r Recall | Precision | F1 | Recall@1 | Recall@5 | Recall@10 | Recall@20
1. v v v v 0.167 | 0.634 |0.263 0.29 0.61 0.70 0.77
2. v v v v 0.185 | 0.602 |0.283 0.30 0.62 0.73 0.81
3. v v v v 10185 | 0.602 |0.283 0.30 0.61 0.72 0.79
4. v v 0.115 | 0.523 |0.188 0.28 0.61 0.75 0.86
5. v v 0.146 | 0.456 |0.215 0.28 0.54 0.62 0.68
6. v v | 0136 | 0536 |0.215 0.27 0.53 0.62 0.67

(a) Bo dir licu DAR — DONG ANH RUNNERS
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Model | Respond | Dispatch | Famil I\)/I(:x S):; ()Z(o:r recall | Precision | F1 | Recall@1 | Recall@5 | Recall@10 | Recall@20
1. v v v v 0.297 0.291 |0.294 0.07 0.35 0.58 0.77
2. v v v v 0.289 0.296 | 0.292 0.08 0.33 0.56 0.79
3. v v v v 10.292 0.291 |0.291 0.07 0.33 0.56 0.79
4. v v 0.295 0.264 |0.279 0.09 0.31 0.50 0.72
5. v v 0.296 0.256 | 0.275 0.08 0.24 0.39 0.60
6. v v 10.296 0.259 |0.276 0.10 0.29 0.47 0.75

(b) Bo dir ligu CG - CHELTENHAM'S GROUPS
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So sanh véi dé xuat cua Shahram Saeidi [13], ludgn an tién hanh thay mé hinh
tinh todn tin cdy gi@#a hai ngwoi dung dwa trén twong tic cua Saeidi boi phuong

exp
topic

phap tinh d9 tin cy giira hai nguoi dung trust; %, (i,j,t) do luan 4n dé xuat lam dau
vao cho mé hinh. Trudc 46, Saeidi dwa ra cdch tinh dé tin cdy truc tiép giira hai
ngwoi dung dwa vao gia tri NodeValue(u;) = Y; acitivity(u;) — gié tri cua nguoi
ding u; dé tao nén do tin cay vai cong dong thdng qua cac hoat dong (activities) tich
cuc nhu sb luong bai ding, sé lwong binh luan, sb luot chia sé bai viét hay nhu sb
luot doc cac bai viét. Nhitng s6 liéu nay luan an déu tim thay trong bo dit liéu CG.
Chinh vi thé luan 4n xac dinh duoc gia tri NodeValue cho timg ngudi dung. Gia tri
nay duoc thiét [ap 1am tham s dau vao cho bai toan goi y. Thuc nghiém duoc tién

hanh dya trén bo dix liéu CG va cho két qua nhu bang 2.6 va hinh 2.10 dudi day:
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Bdng 2.6 va Hinh 2.11: So sdnh md hinh tin cay dua trén lich st twong tac vai mé hinh caa Shahram Saeidi

Model | Respond | Dispatch | Famil I Recall | Precision | F1
Max | Sum | Cor
1. v v v v 0.167 0.634 0.294
2. v v v v 0.185 0.602 0.292
3. v v v v 0.185 0.602 0.291
4. Shahram Saeidi. 2020 0.293 0.262 | 0.276

0.3

0.295

LUAN AN SAEIDI

Quan sat Bang 2.6 ta thay, dong tha 1, 2 va 3 thé hién 3 mo hinh tinh toan tin cdy ma luan 4n dé xuat ¢ 1a mé hinh tin

cay dua trén lich sir trong tac (voi tong hop ba dang trong tac respond, dispatch va famil) va quan tim ngudi ding (trong ca
3 ham Max, Sum va Cor. Cac mé hinh lan luot cho d6 do F1 lan luot 12 0.294, 0,292, 0.291. Dong tht 4 thé hién mé hinh tinh

toan tin cay cua Shahram Saeidi dya trén twong tac truc tiép giita cac ngudi ding (tinh toan thdng qua gié tri nodeValue) va

cho két qua d6 do F11a 0276. Nhu vay, do6 Iéch chuan F1 véi mé hinh tinh toén tin cay cua Shahram Saeidi ¢ két qua thap

hon so v&i cac md hinh tin cay dua trén lich sir trong tic va quan tim nguoi dung ma luan an dé xuat.
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2.5. Két luan chwong 2

Trong chwong nay, luin an da dé xuit cach xac dinh do tin cay dua trén viéc
t6ng hop cac dang tuong tac khac nhau va da danh gia so véi vai khi chi c6 mot dang
tuong tac. Phan tht hai trong chuong nay, luan 4n da chi ra duoc phuong phép xac
dinh d6 do quan tAm cua ngudi ding vé mot cha dé dya trén mae do twong quan bai
viét ciia ho vé chu dé d6. Tir d6, luan an dua ra cong thire xac dinh d6 tin cay téng
hop cua hai ngudi ding vé mot chu dé theo hai thanh phan 1a tin cay duya trén tuong
tac va quan tim nguoi dung. Va két qua dat cudi cing dat duoc trong chuong nay do
14 luan an da xay dung mot mé hinh hoc may, st dung phuong phap Cross-Validation
v6i K-Fold dé danh gia mirc d6 anh huong caa cac tham s nhu: mirc do tuong tac -

dispatch, muc d6 phan hdi- responds, mtc d6 quen biét -familiarity, d6 do quan tim

exp

-intX, d@ tin Céy 'truSttopic

théng qua bai todn goi y (thuoc Iop bai todn du doan
khong chinh xac) di dugc trinh bay trong phan 2.4. Két qua kiém nghiém ciing d so
sanh mo hinh dé xuat caa luan an véi nghién ciru mai caa Saeidi [13] trong cuing viéc
xay dung md hinh tin cay dua trén twong tac. Cac két qua ndy duoc ding trén tap chi
Journal of Science and Technology on Information and Communications, CS.01,
2023, p.121-127; tap chi Journal of Computer Science and Cybernetics, s¢ 38, p.147-

163, 2022.
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CHUONG 3. MO HINH TIN CAY DUA TREN CONG PONG
VA TIN CAY TICH HOP

Trong chuong 3, luan an sé& giai quyét bai toan thir hai “T6i nén hoi ai dé biét
vé B”. Thuc chat van la bai toan tdi c6 nén tin cay B hay khdng, nhung thay vi ta
xem xét cac yéu té duoc xay dung tir chinh B dé cang ¢ do tin cay, thi ta s& di hoi
nhitng nguoi “hang x6m” xem ho danh gia nhu nao vé B. O day ching ta ké thira
cac phuong phap do luong do tin cay truc tiép giira hai nguoi dung da dwoc chi ra
trong chuong 2 dé xay dung cach tinh d6 tin cay gian tiép giira hai ngudi dung thong
qua cac lién két tin cay giita ho - ma chlng ta goi véi tén 1a tin cay dua trén cong
dong. Bai toan nay s& duoc chia thanh hai bai toan nho: (i) thi nhat, xay dung cong
dong nguoi ding c6 méi lién he voi B va (ii) xay dung phuong phap do luong do
tin cay voi B thong qua cong dong nguoi ding nay.

Nhu véy, trong chuong nay luan &n lan luot dé xuat phuong phap giai quyét hai
bai toan nho trén: phan 3.1 luan 4n dé xuat cach xac dinh cong dong, phan 3.2 dé xuat
cach tinh tin cay dua trén cong dong. Phan 3.3 luan an dé xuat cach tinh d6 tin cay
bang céach két hop giita tin cay dya trén lich sir twong tac (da duoc dé xuat & chuong
2) va tin cay dua trén cong dong. Phan 3.4 s& 1a phan thir nghiém va danh gia.

Nhu vay, c6 thé tom tit cac dé xuat caa luan an trong chuong nay nhu sau:

Dua trén cong dong
M0 hinh tin cay +
Dua trén lich sir twong tac va quan tam nguoi dung (chuong 2)

!

Tich hop dwa trén cong dong va lich sit trong tac

Hinh 3.1. So d6 tong thé déng gop cua ludgn dn trong chwong 3
3.1. Xdc dinh cong dong va danh gia cong dong
Bai toan x4c dinh cong dong di dwoc chi ra trong cac nghién cttu nhu SIMPATH
[121] [122]. Cac nghién ctu nay tap trung vao phan tich anh huéng caa do thi.
Mathioudakis va cong su [57] trinh bay maot thuat toan SPINE tim 'xwong séng' cua
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mot mang ludi tin cay. Wang va cong su [59] dé xuét thuat toan Tham lam dua trén
cong dong dé khai thac cac nit cd anh huong Top-K. R4t nhiéu nhitng nghién ctu
dua ra nhimg phuong phéap dé xac dinh cong dong tuy nhién chua c6 nghién ctru nao
dua trén mic do tuong tu gitta nhirng nguoi dung trén mang x& hoi. Gia sir nguoi
ding A duoc ngudi ding B va C tin cay, ta c6 thé tuyén b rang A tin cay vao B hon
C néu A va B c6 tuong tu nhiéu hon A va C. Trong phan nay, luan an s& dua cach
xac dinh cong dong dya trén dai s6 duong va dwa trén tuong tu.
3.1.1. Xac dinh cgng dong dwa trén dai s6 dwong

Nhu da trinh bay ¢ chuong 2, luan &n lya chon phuong phap mé hinh héa mang
x& hoi dudi dang mot d6 thi. Trong d6, cac nit dai dién cho ngudi ding, cac canh
biéu thi mdi quan hé giita chiing va trong sb cua canh biéu thi cac mutc d6 tin cay.
Trong hinh 3.1, trong s6 cua cac canh t,¢, tesp, ... 1a do tin cay cua nguoi ding A

d6i voi nguoi dung C, ngudi dung C dbi voi ngudi dung D, ...

Hinh 3.2: So do téng quan xdc dinh céng dong

Trong mot mang xa hoi, vi mdi nguoi ding thuong twong tac voi nhidu nguoi
khé&c nén c6 thé ton tgi nhiéu dwong dan tin cdy gitra nhitng nguoi ding khong lién
ké (khong cé tuong tac truc tiép). Vi du nhu A, D 1a hai ngudi dung khdng lién ké thi
t6n tai nhidu duong di tir A d&én D nhu: duongdin A - B > Dva A — C — D.
Néu ton tai it nhat mot duong dan dang tin cay lién két hai nguoi dung khong xéac
dinh (vi du: A va D duoc lién két boi hai duong dan dang tin cay), thi 6 thé ton tai
mot két ndi dang tin cay giira ho. Tat ca céc lién két dang tin ciy nhu vay tao thanh
mot mang tin cay tir nguon dén dich (vi du: mang tin cay tir A dén D trong Hinh 3.1).
Muc d6 tin cay truc tiép va gian tiép giira nhitng ngudi ding c6 thé duoc sir dung dé

xay dyng do tin cay dya trén cong dong cia ngudi dung. Trong chuong nay, luan &n
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s& tap trung vao ba van dé: (i) khai thac mang tin cay: (ii) lva chon dwong dan tin cay
va tinh lan truyén tin cay qua duong dan va (iii) xem xét cac cong dong dong gop vao
tinh toén tin cay nhu nao.

Trong mot mang tin cay, cé thé c6 hang chuc nghin duong dan tin cay gitra
ngudi tin cay va ngudi dugc tin cay [11] [123]. Viéc danh gia do tin cay dua trén tat
ca cac duong dan tin cay nay co thé tén rat nhiéu thoi gian tinh toan. Ngoai ra, ching
ta c6 thé tim kiém mot duong dan tdi vu mang lai két qua dang tin cay nhat tir nhiéu
duong dan. Pay dugc goi 1a van dé lya chon con duong tin cay téi wu duoc biét dén
la mot van dé nghién ciru day thach thirc trong mang xa hoi [11] [2].

Sau khi xay dung dugc mang tin cay va chon cac duong dan tin cay tor mang
d6, viéc tinh toan gia tri tin cay cho ngudi dung doi hoi chling ta phai nam bat dugc
cach ma d tin cay duogc lan truyén doc theo dudng dan tin cay [2]. Mot s6 mé hinh
lan truyén da duoc dé xuat [124] [12] [125] [126], nhung van gap mot s6 Van dé sau:

e Cac mo hinh lan truyén d6 tin cay hién c6 nay khong xem xét day du
nhiéu théng tin bdi canh x& hgi quan trong. Vi du: cac méi quan hé
X4 hoi, tuong tac x4 hoi va sa thich hoac mdi quan tdm c6 anh huang
dang ké dén tinh lan truyén mang xa hoi [5] [104] [11].

e Do dai cua cac dudng dan tin cay va cac gia tri tin cay truc tiép c6 thé
anh huong dén két qua cua viéc tinh toan do tin cay, nhung khia canh
nay khong dugc hd tro bai hau hét cac phuong phap hién c6 [127]
[128]. Ta c6 thé lay vi dy nhu hinh 3.2.

Dé danh gia do tin cay cua A vé D, ta c6 thé c6 nhiéu duong dan tin cay nhu:
A— B— D; A— C— Dhay A» E— F— D. Van d¢ dat ra & day 1a khi ta tinh
toan do tin cay thi néu s nguoi trung gian gitra hai nguoi can tinh toan do tin cay
ma cang nhiéu thi do tin cay sé bi anh huong. Piéu nay hudng luan &n téi mot cach
dé giai quyét dé 1a ta s& tinh trong sé cho cac thanh phan tin cay: véi nhitng trong

tac truc tiép va véi nhitng tuong tac trung gian.
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Hinh 3.3: Xdc dinh céng dong nguwoi ding

Dua trén tat ca cac co s¢ do, luan an s dung mot ang dung cua dai sé6 dwong
thé hién cac duong dan tin cay trong mang xa hoi va tinh toan do tin cay cia nguoi
tir cong dong [129]. Luan &n cai tién cac cong thic can thiét tir cdng trinh do Wang
va cong su dua ra [129]. Trudc hét, luan an tién hanh xay dung I6p cac ham dé wéc
tinh d6 tin cay théng qua lan truyén nhu sau:

Pinh nghia 3.1: Gia sir rang u, (k = 0,1, ...,m + 1) lan luot 1 cac nguoi ding
trung gian dé ni tir ngudi dung w; t6i ngudi ding w;, a0 cho: u; = ug VA U = U1

Mot ham:

foati + [0,1]™ - [0,1] (3.1)

duoc goi 1a mot ham duodng tin cay, hay ngan gon 1a duong tin cay néu va chi néu
thda man tinh chat £755 (g, wig, .., Uim) < Ugsr VOI Moi k = 0,..,m.

Pinh nghia 3.2: Mot dudng dan tir ndt i t6i nat j, ki higu la p(i, ;) 1a mot duong
ndi cua mot tap hop cac canh dugc gan nhan (ey, ex11), k = i, ...,j — 1. Nhan lién két
v6i dudng dan, ki higu [(p(i,j)) 1a mot ham cia cac nhan lién két véi cac canh trong
duong dan thong qua toan tir ndi @ cua cac nhan.

Trong md hinh tinh todn cua luan an, nhan cua duong dan tir w; t6i u; duoc

tinh 1&4 ® cua céc gia tri tin cay dua trén lich sur twong tac va quan tdm nguoi dung

®I trust, ). (k, ki, t) (da dugc chi ra trong chuong 2).
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Pinh nghia 3.3: Gia st ta c6 hai nit u; va u; trong do thi 6 = (V, E). Ki hiéu
@(i,j) 1a tap cua cac dudng p(i,j) két néi w; véi u;. Nhan cho tap cac @(i,j) duogc
dinh nghia 1a mot ham cua cac nhan cua cac dudng dan p(i, j) bang viéc sir dung mot
toan tir két hop @.
C4c tinh chét sau ddy rat hitu ich cho viéc tinh toan d6 tin cay trong nhiéu
treong hop khéc nhau.
Ménh dé: Céc toan tir ndi va két hop c6 cac tinh chat sau:
(i)  Toan tar ® co tinh két hop va giao hoéan
(i)  Toan tir @ co tinh két hop va giao hoan

Tinh chét (i) chi ra rang wéc tinh tin cay caa mot chudi cac nat khdng phu thuodc
vao th tu tinh todn. Tinh chat (ii) cho phép chiing ta danh gia do tin cay cua céc
duong dan theo bat ky thir tu ndo. Vi du: c6 q dudng dan khac nhau néi i, j, chung ta
c6 thé tinh @ theo tht tu bat ky cip nao dé co gié tri cudi cing.

Trong phan nay, luan an sir dung toan tir ® 1a phép nhan x théng thuong
dé néi cac thanh phan tin cay va toan tir @ 1a ham lay gia tri I6n nhat (max) dé
két hop cac thanh phan tin cay. Cac dé xuat st dung hai toan tir nay sé duoc chi ra
trong phan 3.2 dudi day.

Pé tinh toan d¢ tin cay tong thé tir mot tap hop cac duong dan (i, j) két ndi
w; VA uj, chling ta c6 thé sir dung cac ham dugc hinh thirc hoa trong dinh nghia sau:
Pinh nghia 3.4: Mot ham £:[0,1]™ - [0,1] 1a mot do tin cay tham khao néu va
chi néu n6 14 mot trong cac ham sau:
(1) fxq, e, x) = min(xy, ..., Xp)
(i) fQxq e x0) = frath (py) trong do p; 1a mot duong di “ngan nhat” trong sd
cac duong di py, ..., Pn-

(i) fOrp, ., xp) =28
(IV) f(x1; ---:xn) = H?=1xi
3.1.2. Xdc dinh céng dong duwa trén twong tw
Nhu da trinh bay trong chuong 1, theo khai niém “Homophily ” thi nhitng nguoi

tuong ty nhau thudng c6 xu hudng két ndi véi nhau. Ho tao nén mét cong dong nhitng
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ngudi trong ty. Viéc quan trong nhat ¢ day 1a ta xac dinh d6 twong ty gitta hai ngudi
dung nhu nao? Lam sao dé dinh luong dugc muc d6 tuong ty. Trong phan nay luan
an s& chi ra cac phuong phap dé xac dinh mirc do twong ty giira hai ngudi dung trén
mang Xx& hoi.
3.1.2.1. Moi lién h¢ gira tuong tir nguoi diing va dé tin cdy

Phan tich su twong quan gitta do tin cy va tuong ty nguoi dung dé cung cap théng
tin V& cach ma con ngudi nhin nhan va twong tac v4i nhau trén cac nén tang mang xa
hoi. Méi trong quan giira hai bién nay cé thé cho thay liéu con ngudi ¢é dé dang tin
cay nhirng nguoi tuong tu V&i minh hon hay khong, hoac liéu d6 tin cay c6 dua trén
nhitng yéu té khéac hay khong.

Dé phan tich méi twong quan gitta do tin cay va tuong tu, cac nha nghién cau
c6 thé str dung cac phuong phap thong ké khac nhau, bao gom hé sé twong quan
Pearson, hé sb twong quan Spearman hoic hé sé twong quan Kendall tau. Nhiing
phuong phap nay c6 thé gitip xac dinh chiéu hudng caa mébi tuong quan gitra do tin
cay va tuong tu.

Mot cach tiép can khac co thé 1a tién hanh mot cudc khao sat, yéu ciu cac ngudi
tham gia danh gia murc do tin cay va tuong tu cta ho véi danh sach ngudi dung khac
trén mot nén tang mang xa hoi. Cac phan hoi cé thé duoc thu thap va phan tich bang
phuong phap thng ké dé xac dinh mdi trong quan giira d tin cdy va tuong tu.

Mot céch tiép can nira 1a phan tich dit liéu mang xa hoi, chang han nhu tuong
tac gitra nguoi ding hoic ndi dung dugc chia sé, dé xac dinh muc do tin cay va tuong
tu gitta cac ngudi dung. Vi dy, cac nha nghién ciru ¢ thé phan tich tan suat va loai
hinh tuong tac giita nhitng ngudi dung tuong ty hozc khac biét. Sau do6 so sanh két
qua nay véi mirc d tin cay duoc thé hién bai nhitng nguoi dung nay.

Do do tuong tu da duoc st dung rong rai dé xay dung goi y cho ngudi ding vé
cac san pham, dich vu trong hé théng goi y [22], mang xa hoi [33] [12]. Golbeck [63]
chi ra rang c6 mot mdi twong quan manh mé va cé y nghia gitra do tin cay va sy tuong

ddng cua nguoi dung: hai nguoi cang gidng nhau thi muce do tin cay gitta ho cang lon.
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Dua trén thude do thong thuong, luan an hinh thic héa dinh nghia vé do tuong tu
nhu sau:
Pinh nghia 3.5: Cho mot khdng gian vector V. Mot ham sim: V x V - [0,1] la
mot d6 do twong ty néu va chi néu nd thoa man cac diéu kién sau:
(1) Tinh phan xa: sim(u,u) = 1,Yu €V
(i)  Tinh dodi xang: sim(u,v) = sim(v,u),Vu,v €V
(iii)  Bat dang thirc tam giac: sim(u, w) + sim(w, v) — sim(u,v) < L,V u,v,w €V
Trong chuong ndy, ludn 4n dé xuat hai cach tinh do twong tu d6 1a: do twong tu
dwa trén quan tim va do twong ty dua trén bai viét.
3.1.2.2. Twong tw dya trén quan tam
Tuong tu ngudi ding duwa trén quan tdm c6 thé duoc do bang cach tinh toan
d6 twong tu gitta cac ngudi dung dya trén cac quan tdm caa ho. Néu hai nguoi
dung c6 cung quan tdim dén cac chu dé nao d6, didu nay cd thé cho thay rang ho
c6 kha niang co6 nhitng so thich hoic nhu cau twong ty nhau [8] [130].
Hinh 3.4 biéu di&n mtc d6 quan tdm ciia ba ngudoi dung (vi du ngudi ding 1, 2,
3) vé sau chu dé. Ta co thé quan sét thay, voi hai nguoi dung 1 va 3 déu quan tam
dén céc chii dé giéng nhau vi thé ma do twong tu giita hai nguoi ding nay Ién (0.95).
Nguoc lai, voi hai nguoi ding 1 va 2 c6 mire @6 quan tam tai cac chii dé khong giong

nhau nén do tuwong tu cua ho thap hon (0.8).

s Manhattan(1,3):  0.95
-3 Manhattan(1,2): 0.8

0.6

=
n

Bd quan tam

=
.

03

Hinh 3.4: Xdc dinh twong ty nguoi dung dua trén quan tam theo do do Manhattan
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Luén an d& xuat hai cach xac dinh twong ty ngudi dung dua trén mac do quan

tam cua ho vé céac cha dé:

e Xac dinh twong tu ngudi ding theo mot chu dé cu thé nao dé, ta ki hiéu:
sim,(i,j) la mirc d¢ twong tu gifta hai nguoi dung u; va u; vé chu dé t va

duoc tinh theo cong thurc sau:
sim:(i,j) =1 —|intX(i,t)| — intX(j, t)| (3.2)

Trong @6, intX(i,t) — mirc d6 quan tam cta ngudi ding u; vé chi dé t. X
c6 thé 1a mot trong cac ham Max, Sum, Cor.

e Xac dinh twong tu ngudi ding dua trén sy twong ddng vé cac quan tam cua
ho Vi tat ca cac chu dé. Khi biéu dién mirc d6 quan tim ngudi ding theo
c4c chu dé dudi dang vector, dé xac dinh méi tuong quan gitra hai vector
ta c6 nhidu ciach dé xac dinh nhu: d6 do cosin, d6 do khoang cach
Manhattan,.... Trong phan nay luan an chi ra cach xac dinh d6 do tuwong tir
bang ca hai cach trén d6 1a: d6 do cosin va do do khoang cach Manhattan
gitra hai vector quan tam wu; va u/:

Do do trong tu nguoi dung dua trén khoang cach Manhattan:

Sier|w — |

simX(i,j) = AT (3.3)
T
Do do twong tu nguoi dung dua trén d do cosin:
(uf, uf)
sim¥(i,j) = ———— (3.4)
] x Jlusf

Trong d6: uf va uf 1a mac do quan tdm cia ngudi ding w; va u; vé chi dé

t trong tng. X c6 thé 1a mot trong cac ham Max, Sum, Cor.

3.1.2.3. Tuwong tir dya trén bai viet

MJ3i mot bai viét ciia nguoi dung trén mang xa hoi s& phan anh mot noi dung
nao d6 ma nguoi dung dang nham t6i. Luan an nhan xét thay c6 méi lién h¢ giira hai
ngudi ding bat ki dua trén cac bai dang cua ho trén mang x& hoi. Tuong tu gitra hai

ngudi ding ngoai dya trén mic ¢ quan tam caia ho téi mot chi dé nao d6 ma nd con
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duoc phan anh théng qua cac bai viét cia ho. Vi vay, tir mdi twong quan giira cac bai
Viét gitta hai ngudi ding chung ta ciing sé tim dwoc mdi lién hé dé tinh dugc mtc do
tuong tu gitra ho.

Trong muc nay, luan an trinh bay phuong phap udc luong d6 tuong tu gitra hai
ngudi ding trén mang x& hoi dira trén noi dung bai viét. Ta xem xét do twong quan giita
tit ca cac cap bai viét cua hai ngudi ding. Muc d6 twong tu dua trén bai viét s& duoc
dinh nghia 1a gi4 tri 16n nhit cua tat ca cac do twong quan d6. Ta ¢ dinh nghia sau:

Dinh nghia 3.6: Gia str ¢6 hai nguoi dung u;, u;. D twong tu gitra hai bai
viét ciia hai ngudi dung u; va u; dugc dinh nghia bang d¢ twong tu cosin cua hai

vecto e}, va e, tuong ang.

J i
(i) €ji)

St L (3.5)
llegell < llefe

sim(el efy) =

Trong d6 (u.v) la tich vo hudng, x 1a phép nhan thong thuong va |l.1l 1a 6 dai
Euclide cua mot vector.
Dinh nghia 3.7. D9 twong tu gilta hai nguoi u; va u; dya trén bai viét. ki hiéu

SiMy,.o¢ (i, j) dugc dinh nghia nhu sau:

Simyor(i,j) = max (simkzm;jzm( €ikr eﬂ)) (3.6)
O day chung ta gia s ngudi ding w; €6 n bai viét. ngudi ding w; ¢6 m bai viét.

Nhu vay ta c6 n x m cip cac bai viét can tinh do twong quan.

Hinh 3.5: Vi du Vé tdp cac bai viét ciia hai nguoi ding bat ki
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3.1.2.4. Két hop twong ti ngieoi diing dua trén quan tam va dya trén bai viét

Dinh nghia 3.8: D trong tu gifta hai nguoi ding u; va u; duoc xac dinh bang

su két hop c6 trong sb cua cac d6 twong tu thanh phan, dugc cho bai cong thic sau:

sim(i,j) = a X simyor(i,j) + B X sim¢(i, j)

sim(i,j) = a X simy,or (i, ) + B X sim* (i, ) (3.7)

Trongdé a,f =0; a+p = 1.

Nhu vay trong phan nay, luan an da xay dung cac cach xac dinh muac do twong tir

gitra hai nguoi ding dua trén cac do khac nhau va co thé duoc tdng hop béi bang sau:

Bdng 3.1 Cdc phwong phap xdc dinh tuwong ty Qitta hai nguoi dung

Twong tw ngwoi dung dua
trén quan tam

sim;(i,j) — tuong tu dya trén
quan tam trén mot chu dé nao
do.

sim* (i, j) — twong ty dya trén
quan tam trén tat ca cac cha de.

sim:(i,j) =1 — |intX(i,t) — intX(j, t)| — mac
do twong tu cua hai nguoi dung u; va u; vé chu
dét.

k_.k
ZkeT‘ui _uj‘
vzl

hai nguoi dung u; va u; theo do do Manhattan.

sim%(i,j) = — mirc d6 twong tu cua

t,t
(ui,uj)

a5

sim%(i,j) = - mire d6 tuong tu cua hai

nguoi ding u; va u; theo do do Cosine.

Twong tw ngwoi dung duwa
trén bai viét: sim,,or (i, j)

Simprof(i'j) =max (Simk=1,...,n;j=1,...,m( Cik» ejl))

Twong tw két hop: sim(i, j)

SIm(i,) = & X $improp(i,)) + B X sime(i,))

sim(i,j) = a X simyor(i,j) + B x sim*(i, )

3.2. Tin cay dua trén cong dong

Khi mot nguoi dung khong chac chan danh gia ctia minh vé do tin cay vai mot

s6 ngudi ngudi ding khéc ho sé sir dung, tham khao y kién danh gia tir cong dong.

D tin cdy dwa trén cong dong dwoc coi 1a mike dé ddng tin cdy ma mgt sé céng

dong chi dinh cho mét ngwoi diing [131]. Trong phan nay, trén co sé xac dinh cong

ddng dua vao dai s6 duong va dya vao muc do twong tu gitra hai ngudi ding ma luan

an da chi ra trong cac phan 3.1.1 va 3.1.2 trude d6, luan &n tiép tuc dé xuat cac cach

xac dinh do tin cy gita hai ngudi dung khéng co két ndi truc tiép théng qua cong
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ddng ngudi dung c6 quan hé véi ho. Luan an chia ra thanh hai nhém tin cy tuong
mg d6 1a tin cay dua trén dai s6 duong (v6i hai cac xac dinh duoc dat tén 12 repmaXx
va repaP) va tin cay cong dong dua trén tuong tu (luan an dit tén I repeeS va repeS).
Trong do:
- repmaX: Tin cdy cong dong dua trén cac duong dan sir dung cac toan tir
thong thuong la max va x.
- repaP : Tin cdy cong dong dua trén cac dudng dan st dung muce do tin cay
trung binh va toan tur x.
- repeS: Tin cay cong dong dua trén mirc d6 twong tu cta nhirng ngudi hang
XOM Vi nguoi tin cay truster.
- repeeS: Tin cdy cong dong dua trén mic do twong tu cta nhitng nguoi
hang xém véi nguoi dugc tin cay trustee.
Luan an sé hinh thuac hoa cac loai tin cay nay trong cac dinh nghia duoc
trinh bay dudi day:
Dinh nghia 3.9: Gia sir ta c6 mot nguoi ding nguon w; va ngudi dung dich w;;
Li; la nhimg ngudi ban chung mirc 1 cia u; va u;. DY tin cay dua trén cong dong cua
nguoi dung u; véi nguoi dung u; voi repmaX dugc cho boi cong thic:

repmaX

trusttopic

(i), £) = max,e; (trustteoxgic(i, v,t) X trustg, . (v, ], t)) (3.8)

Phuong phép xac dinh dau tién nay dya trén hai toan tir dai s6 duong da duoc
chi ra trong phan 3.1.1, duoc hiéu nhu sau: C6 rat nhiéu dudng din dang tin cy gitra
hai nguoi ding u; va u;, trong sb d6 ta tim ra dan “déng tin cay nhat” bang cach lay
gia tri 16n nhat trong tat ca cac duong dan tin cay. O déy, luan an dua ra cach tinh do
tin cay caa duong dan bang tich cac gia tri tin cdy thanh phan (tin cay truc tiép) gitra

hai nguoi dung.
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trust(u;, uy) = max(pi,...,Pk)

Hinh 3.6: M@ td cdch do lwong tin cdy duwa trén dai s6 dwong

Trong do, py 1 d6 tin cay cta duong dan k.

Mot phuong phap do luong do tin cay tiép theo ma luan an dua ra dugc Xac
dinh duya trén gia tri trung binh do tin cay cua cac duong dan. Cach tinh dugc chi ra
theo nhu dinh nghia dudi day:

Pinh nghia 3.10: Gia st ta c6 mot ngudi ding ngudn u; va ngudi dung dich
u;; Li; la nhitng nguoi ban chung muc 1 cua u; va u;. Do tin cay dya trén cong dong
Ccua nguoi dung u; véi ngudi dung w; voi repaP duoc cho boi cong thuc:

ZUEL%]_ (trustfggic(i, v,t) X trustfggic(v,j, t))

exp .
ZVEL}]- trust, ;. (v,J,t)

trusttrgglfip G,j,t) =

(3.9)

exp
topic

Trong do6: trust’? (v,j,t) la do tin cay dua trén lich sur twrong tac va quan tam
ctia nguoi dung v ddi véi ngudi dung j vé cha dé t (d3 duoc dinh nghia & chuong 2).

Mot diéu dang chi y ¢ ddy d6 1a luan &n chi trinh bay cach xac dinh cong dong
trén tap L'- nhitng ngudi c6 tuong tac truc tiép ma khong xét téi tap nguoi ding 1op
LP,p = 2. Pay s& 1a hudng phat trién tiép theo caa luan an.

Duéi day la thuat toan xac dinh gia tri tin cay repmaX va repaP:
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Thuat toan 3.1. Tinh dd tin ciy cong dong dwa trén dai sé dwong - repmaX

Pau vao: Ngwoi dung u;, u;; chi dé t; computeExpTrust,op;(i,j,t) — hamtinh dd tin
cay dwa trén lich st twong tac va quan tam ngwoi dung (Thuat toan 2.2).
Paura: ) tin cdy cong dong gitra u; va u; vé chi dé dwa trén dai s6 dwong

v&i cac toan tir co ban max va X.

repmaX

computeTrust,, ;.

Thurc hién:

1: forallv € Lj; do

2: trust:(fppgax « max (computeExpTrust,opic(i, v,t) X computeExpTrust opic(v, ], t)
3: end for

. repmaX . .
: return trust,, ;. (i), t)

S

Thuat toan 3.2. Tinh d tin ciy cong dong dwa trén dai sé dwong - repaP

Pauvao: Nguwoidungu,, u;; chadét; computeExpTrust,yy(i,j,t) —ham tinh do
tin cdy dwa trén lich st twrong tac va quan tam ngwoi dung (Thuat toan 2.2).
Paura: Do tin cdy cong dong gitra u; va u; vé chi dé du trén dai s6 duwdng st dung

repaP
topic

toan ti trung binh va X. computeTrust
Thyc hién:
1: suml <0
2: sum2 <0

3: forallv e Lj; do

4: suml < suml + computeExpTrustiopic(i, v,t) X computeExpTrust;opic(v,j,t)
5. sum2 < sum2 + computeExpTrust, o, (v, ], t)
6: end for
. repaP .. - __suml
7: truStyonic (i,j,t) = popp

8: return trust:(fgi‘ip @i,j,t)
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Trong phan 3.1.2.1, luan 4n di danh gia méi quan hé gitra mirc d6 twong tr hai
ngudi ding va do tin cay caa ho. Theo d6, trong hai dinh nghia duéi day luan an tiép
tuc dua vao mirc do tuong ty gitta hai ngudi dung (d duoc xac dinh ¢ phan 3.1.1.4)
trong cong thirc xac dinh do tin cay gitta ho.

Pinh nghia 3.11: Cho mét ngudi dung u; va L}; 1a nhitng nguoi hang x6m muc
1 cua u; va u;. D¢ tin cay cong dong vé chu d& cua w; va u; véi do twong tu nguoi
can danh gid (repeeS) dugc dinh nghia boi cong thic sau:

Yert, trust . (i, v, t) X sim(v, j)

ZveL}j Sim(v' ])

S/ .
topie (B t) =

trust (3.10)

Pinh nghia 3.12: Cho mét nguoi dung u; va L}; 1a nhitng ngudi hang xém
mirc 1 ciia u; va u;. Do tin cay cong dong vé chu dé cua w; va u; véi do tuong tu
nguoi danh gid (repeS) dugc dinh nghia béi cong thirc sau:

ZvEL}j trust,p. (v, j,t) X sim(i, v)

ZvEL}j sim(i,v)

S/ .
topie (), 6) =

trust (3.11)

Trong d6 sim(i,v) la d0 twong tu gitra hai ngudi dung da dugc dinh nghia
trong cong thac 3.7.

Su khéc nhau cua hai phuong phap do luong tin cay gitta hai nguoi dung dua
trén muirc d6 tuwong tu cua ho duoc chi ra trong Pinh nghia 3.11 va 3.12 1a ¢ chd: khi
ngudi ding u; muén biét ngudi dung w; tin cay & mic nao thi c6 2 cach do 1a: (1)
ngudi diing u; s& téng hop cac danh gia cua nhitng ngudi twong tu Voi minh xem ho
danh gi (tin cay) vé ngudi ding u; nhu thé nao — ta c6 phuong phap do ludng repeS
va (2) 1a ngudi ding u; s& tong hop cac danh gia cua nhitng ngudi twong tu Vo Uj
xem ho danh gia (tin cay) vé ngudi ding u; nhu thé nao — ta c6 phuong phap do
lwong repeeS. Ta c6 thé hiéu don gian 1a ta dwa yéu t6 twong tu gitta hai ngudi
dang vao l1am trong sb cho cac duong dan tin cay gira ho.

repY

Ménh dé: trust/,5' 1a mot ham tinh do tin cay cong dong ve chu dg, véi repY

la repmaX, repaP, repeeS hodc repeS.
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Thuat toan 3.3. D tin cdy cong dong trust,ohee’
Pauvao: Nguwoidungu;, u;; chi dé t; computeExpTrustyy(i,j,t) - ham tinh do

tin cdy dwa trén lich str twong tac va quan tam ngwoi dung (Thuat toan 2.2).

Paura: D9 tin cdy cong dong giira u; va u; vé chu dé véi do twong tu trustee.

ComputeTrust:;"giece s
Thuyc hién:
1: suml <0
2: sum2 <0
3: forallv € Lj; do
4: suml « suml + computeExpTrust,opc(i,v,t) X sim(v,j,t)
5: sum2 « sum2 + sim(v, j, t)
6: end for
7: trust(ore (i, j, ) = um

sum2

8: return trustys e (i,j, t)

repeS

Thuat toan 3.4. o tin ciy cong dong trust,, e

Pauvao: Nguoidung u;, uj; chiidé t; computeExpTrust,yy;(i,j,t) — ham tinh do
tin cdy dwa trén lich st twrong tac va quan tam ngwoi dung (Thuat toan 2.2).

Paura: o tin cdy cong dong gitra u; va u; vé chi dé véi do twong tu truster.

ComputeTrust:ssz
Thyc hién:
1: suml <0
2: sum2 <0
3. forallv e Lj;do
4. suml « suml + sim(i, v, t) X computeExpTrust oy (v,j,t)
5: sum2 « sum2 + sim(i, v, t)
6: end for
7: trust;f;’iis(i, j,t) = zzz;

8: return trust:(fgiecs(i, j,t)
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3.3. Tich hep tin ciy dwa trén céng dong va dwa trén lich sir twong tac

Trén co sé cua chuong 2, luan an da dé xuat cac mé hinh tinh toan gia tri tin cay
tryc tiép trong OSN. Theo d6, md hinh tin cay xay dung mdi quan hé tin cay bang
cach tong hop cac mdi quan hé khac nhau trong mang x& hoi (bao gdm tuong tac giira
ngudi ding, cac loai mdi quan hé hién c6 va su trong dong vé sé thich, quan tam cua
ho). Mat khéc, trong chuong 3, luan an da dé xuat mé hinh tin cay dwa trén cong dong
dé suy ra do tin cay gian tiép dua trén méi quan hé tryc tiép gitta nhitng nguoi dung.
C4c gid tri tinh toan truc tiép va gian tiép duoc chuan hda (tat ca cac gié tri nam trong
khoang tir 0 dén 1).

Tir d6 trong phan nay, luan an dé& xuat mot mo hinh tinh toan do tin cy cua
hai ngudi ding vé mot cha dé 1a mot ham dwoc tich hop tir do tin cay dwa lich st
trong tac va do tin cay dua trén cong dong véi cac trong sé twong Gng.

Ta dinh nghia nhu sau:

exp
topic

repY
topic

Pinh nghia 3.13: Gia sir trust, . (i,j,t) va trust, - (i,j,t) tuong ung la do
tin cay lich sur, do tin cay cong dong cua nguoi ding u; va ngudi dung u;. Khi d6
d¢ tin cay tong quét cia nguoi dung u; v&i nguoi dung u; vé chi dé t dugce dinh
nghia bai cong thuc sau:

exp
topic

repY

trustiopic(i,J,£) =y X trustygy; (6,),t) + 8 X trustyg; (i,), ) (3.12)

Trong d6 y,6 = 0; y+ 6 = 1; repY c6 thé 1a repmaX, repaP, repeeS hay repeS da
duoc xay dung trong cac dinh nghia trudce do.

Ta c0 thuat toan sau:

Thuat toan 3.5. B¢ tin cay tich hop dya trén lich sir va cong dong

Pau vao: Nguoidungu;, uj; cha dét.

X S A A R Cxoa s L

ComputeTrust:;’sz?a — ham tinh do6 tin cdy dwa trén dai s6 dwong véi repmaX.

repaP N ; A gs A A . N N 7.
ComputeTrusttOpiC — ham tinh d0 tin cdy dwa trén dai s6 dudng v&i repaP.

repeeS N ; A gs A A 7
ComputeTrusttopi - — ham tinh d¢ tin cdy dva trén twong tw véi trustee.

repeS N ’ A gs A A N
ComputeTrusttopiC — ham tinh d6 tin cdy dya trén twong tw va truster.
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Y: ham tinh d6 tin cdy cong dong.
Thams6:v,8:0<y,6§ <1;y+ 6 =1
Piu ra: Do tin ciy tich hop tin ciy dwa trén kinh nghiém va tin ciy dwa trén cong dong.
computeTrustopic
Thuyc hién:
1: If Y =="repeeS" then

Se.
2. trustrep « computeTrust,>:" (i,j,t)

3: Else

4: If Y =="repeS" then

5: trust_rep « computeTrust,ong (i,j,t)

6: Else

7: If Y =="repmaX"then

8: trust_rep « computeTrustjore " (i, t)
9: Else

10: trust_rep < computeTrust,ooge (i,j, t)
11:  EndIf

12:  EndlIf

13: End If

14: trustopic =y X computeExpTrust,op;(i,j,t) + & X trust_rep

15: Return trustgp;c

3.4. Thuc nghiém va danh gia

Trong phan thuc nghiém cua chuong nay, ngoai kich ban thuc nghiém di néu
trong chuong 2, luan &n s€ str dung kich ban thyc nghiém trong nghién ctru ciia Wengi
Fan va cong su [14] trén bo dit liéu Epinions dé danh gia va so sanh hiéu ning cua
cac mo hinh dé xuat. Nhu vay, trong phan két qua thyc nghiém luan an sé tién hanh
so sanh vai hai nghién ciu: (1) Luan an tién si cia Hamdi [8] va (2) Nghién ciru cia

Wenqi va cong su [14].
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3.4.1. Kich ban thuc nghiém

Trong chuwong ndy, luan 4n da dé xuat bén phuong phap tinh d6 tin cay giira hai
ngudi ding dya trén cong dong (repmaX, repaP, repeeS va repeS) va dé tin cay tich
hop dya trén lich sir va tin cdy dua trén cong dong (trustyopc(i,j,t)). Cac phuong
phap tinh nay duoc xay dung dua trén d6 tin cay truc tiép giita hai nguoi ding va

murc d6 twong ty gitta hai ngudi dung. Luc nay ham tin cay gom 3 tham sé sau:

Trust(i,j) = T(tu*cng tac(i ,j) quan tam( |t) tuung tw(l,J))

|trusttomc(1 j,t)| sim(i, j)
I :

repeS,repeesS .. .
topic (I j' t)

trust

X, P, .
repmaX,repa (l,],t) frust

topic

That vay, trong phan thyc nghiém va danh gia nay, luan an s& tap trung vao
nhitng van dé sau:

e Panh gia anh huong cua yéu td trong tu ngudi ding khi dua vao tinh toan do
tin cay. Day ciing la mdt dong gdép mai cua luan an trong khi nhirng nghién
ctru trude day hau nhu chi tap trung nghién ciru cach xac dinh tin cay gian tiép
gitta nhitng nguoi ding thdng qua cong dong dua trén ciu tric mang va suy
dién trén mang tin cay.

e Lan luot thay cac cach tinh toan d6 tin cdy dya trén cong dong lam dau vao
cho bai toan goi y. Dua vao két qua dé danh gia mirc d6 anh huéng cua cac
cach tinh d6 ddng thoi lua chon mot mé hinh tét nhat déi véi nhirng dé xuat
cua luan an.

e Va cudi cing, tién hanh so sanh cac md hinh tin cay cua luan an vai cach xac
dinh do do tin cdy dua trén twong tu va dua trén dai s duong cua Hamdi [8]
va nghién ctru cia Wenqi Fan [14].

Trong nghién ctu [14], Wengi Fan st dung bo dir liéu Epinions va dua ra kich

ban thuc nghiém dudi dang phat biéu bai toan goi y cac khoan muc ma nguoi ding

quan tam dya trén cac tham sé dau vao la:
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e Cic danh gia d3 co cua ngudi ding vé cac khoan muc (trong bang
user_rating.txt)

e D0 tin cay gitra hai nguoi dung (trong bang rating.txt)

Luén an sir dung kich ban nay nhung véi cac tham sé dau vao la:

e C4c dang tuong tac: Dispatch, Responds, Familiarity.

e Mic d6 quan tdm cua nguoi dung vé cac chi dé: intX (X = Max, Sum, Cor)

e D6 tin cay nguoi dung dwa trén cong dong: luan an lya chon mé hinh tin cay
dia trén cong dong -repeeS (md hinh dugc chi ra Ia tét nhat trong Bang 3.3).

3.4.2. Phwong phap thuc nghi¢m
Phuong phap thuc nghiém duoc tién hanh thanh hai phuong phap:

e Phuong phap 1: Di véi bo dix liéu Epinions, luan &n st dung phuong phap
hoc may vai viéc chia tap di liéu theo nhu cach thir nghiém cua Wengi Fan
mo ta trong nghién cttu cia minh [14] trong truong hop: Epinions 80%
(80% dix liéu hoc, 10% dir liéu kiém tra va 10% la danh gi4). Sau dé luan
an sé tinh toan va dua ra danh gia, so sanh vdi nghién ciru cua Wengi Fan
dua trén hai d6 do MAE va RMSE.
e Phuong phap 2: Di véi 2 bo dit liéu con lai 1a DAR va CG, luan n sir dung
phuong phap danh gia K-folds (d4 trinh bay trong phan 2.4.2)
3.4.3. D ligu thuc nghigm
Véi hai bo dir liéu DAR va CG, luan an van giir nguy@n sé liéu thir nghiém duoc
cho béi bang 2.3 trong chuong 2.
Véi bo dir lieu Epinions, luan an chia bo dix liéu thanh 3 tap: huan luyén
(trainning set), kiém tra (validation set) va thir nghiém (test set). S6 liéu duoc chi ra

trong Bang 3.2.
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Bang 3.2: Thong ké bé di lidu thi nghiém va bé di lidu nguoi dung Epinions

So

S6 lwong

o S6 |S6hrong| . S6 77 S hrgng | S6 lweng | S6 lweng | S6 hrgng | S6 lwgng
Bo dir | lweng N | S6 wgng | Sb lwgng danhgia | C | T RIS T TR T
. . | ngwol | nguol . oz Lo lwgng danh gia | danh gia | danh gia | danh gia | danh gia
ligu nguwoi | o .| baiviet | chude | .| trung
. dang bai| danh gia danh gia| . 1 2 3 4 5
dung binh/ngwoi
Huan
luva 20000 | 19638 | 16593 | 144720 1007 16593 0.8296 261 65130 | 149116 | 493163 | 2566217
uyén
Kiém tra| 14622 | 9087 12155 20733 1007 12155 0.8312 9 7554 21838 81840 | 295330
Thir
] 11087 | 4999 9656 10191 1007 9656 0.8709 17 4954 8444 34753 | 294272
nghiém
Tong | 34622 | 28770 | 28748 | 165453 2014 28748 1.6609 270 72684 | 170954 | 575003 | 2861547
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3.4.4. Két qud thc nghiém
3.4.4.1. Pdnh gid anh huéng Cia twong tw nguwoi dimg doi Véi dé do tin cdy.

Dé xac dinh muc do twong ty gitra hai ngudi dung, luan an dua ra cach xéc
dinh dua trén mac d6 quan tdm cua ho vé mot chu dé nao d6. That vay, khi tién
hanh thir nghiém trén cac cap nguoi dung khac nhau véi cac mirc @6 quan tdm khéac
nhau ta thiy duoc rang: khi hai ngudi ding c6 miec d6 quan tdm vé chu dé cang
gidng nhau thi mtc d6 twong ty giira ho cang lon.

D6 tuong tu: 0.895 D6 tuong ty: 0.986
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Hinh 3.7: Anh huong cia mize dé quan tam téi fuong tw nguoi ding (bé diz liéu DAR)

Quan sat Hinh 3.6, luan an duwa ra mot minh hoa vai cung mot nguoi dung “Hien
Nv”, ta thdy dwoc mirc d6 quan tdm anh hudng dén d6 twong tu gitra cac nguoi ding.
Mtrc d6 quan tam gitta ngudi dung “Hien Nv” va ngudi dung “The Blue” vé cac chi
dé gan nhau hon so véi ngudi dung “Nguyén Dac Cu” nén mirc 6 twong ty tinh dugc
gita hai nguoi dung nay cao hon (0.986). Luan an tién hanh thyuc nghiém trén bo di
liéu CG- CHELTENHAM' GROUPS va cling cho mot nhan xét twong tu:

B tuong tu: 0.315 B tuong tu: 0.553
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Hinh 3.8: Anh huréng cua quan tam téi mite do twong tw nguoi dung (bé diz lieu CG)



98

Két qua tiép theo luan an chi ra dugce d6 1a mirc do anh huong cua do do tuwong
tu ngudi dung dbi véi tin cay. Véi hai cach xac dinh tin cay dua trén dai s6 duong
(repaP va repmaX), khi khong xét t&i mirc do twong tu gitra nhitng nguoi dung dang
xét thi cho két qua do tét F1 thap hon so véi khi dua gié tri twong ty ngudi ding vao
trong md hinh tinh toén tin cy (thé hién trong hai céng thirc repeeS va repeS). Két
qua cho baéi bang 3.3 va hinh 3.8 sau:

Bang 3.3: Gia tri do do F1 trong tin cdy dira trén dai s6 dwong va duwa trén twong ti

a- Bo dit lieu CG b— Bo dit lieu DAR

Model | Resp | Disp | Famil | X=Max | X=Sum | X=Cor | repmaX | repaP | repeeS | repeS | Recall | Precision Fl
1 X | x | x X X 0313 | 0295 | 0303
) x | x | x X X 0303 | 0.296 | 0299
3 x | x | x X X 0.305 | 0.298 | 0301
4 x | x | x X X 0.316 | 0.298 | 0307
g x | x | x X X 0.305 | 0.208 | 0:301
6 x | x | x X X 0306 | 03 | 0303
7 X | x | x X X 0323 | 0299 | 031
3 x | x | x X X 0312 | 0298 | 0305
9 x | x | x X X 032 | 0303 | 0311
10 | x| x| x X x | 0309 | 0302 |0305
u | x| x| x X x | 032 | 0208 |0308
Lo | x| x| x X x |0305| 0201 |0298

Model | Resp | Disp | Famil | X=Max | X=Sum | X=Cor | repmaX | repaP | repeeS | repeS | Recall | Precision F1
1 x | x X X X 0.184 | 0578 | 0279
’ x | x X X X 0.202 | 0563 | 0296
3 X X X X X 0.199 | 0558 | 0293
4 | x| x X X X 0.187 | 0595 | 0283
5 x | x X X X 0.204 | 0569 | 03
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Model | Resp | Disp | Famil | X=Max | X=Sum | X=Cor | repmaX | repaP | repeeS | repeS | Recall | Precision Fl
6 | x| x | x X X 0.207 | 0583 | 0305
7 x | x X X X 0.204 | 0579 | 0302
g | x | x | x X X 0.213 | 0562 | 0309
o | x | x | x X X 0.21 | 0563 | 0306
0 | x| x X X x | 0199 | 0576 | 029
n | x| x| x X x | 0215 | ose6 | 0311
12 X X X X X 0213 | 0564 | 0-308
0.315 0.32 -

0.31 - 031 -

0.3 |
0.305 |

0.29 -

F1 score

F1 score

0.3 -

0.28

0.295 -

0.29 - 026 -

H repmaX, repaP [ repeeS, repeS E repmaX, repaP [ repees, repes

Hinh 3.9: Anh hueng cua do do twong tw t6i tin cdy
a- Bodir lieu CG; b- Bo dir lieu DAR

Trén ca hai bo dit liéu thir nghiém, luan an da déu chi ra rang yéu té tuong tu
ngudi ding dd anh hudng dén tinh toan do do tin cay. Hai md hinh tin cay repeeS va
repeS (trén hinh 3.8 thé hién 1a mau cam) 1a nhitng md hinh sir dung tham sé tuong
tu nguoi dung 1am trong sé thi déu cho két qua tét hon so vai hai mé hinh khéng sir
dung d6 do tuong tu repaP va repmaX (mau xanh).

Trong mé hinh cudi cung, mé hinh tich hop tin cay dya trén lich sir twong
tac va tin cay dua trén cong dong, luan an da thu nghiém véi 9 cap (y, ) trong
cdng thue 3.13 dé thay duoc yéu td ndo anh huong toi viée uée luong do tin cay
hon. Két qua duoc cho bai bang 3.4.
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Bang 3.4: Két qud cac yéu té dnh huong téi uée leong dé tin cdy

Pod
(;'), 53) (0.1; 0.9)(0.2; 0.8) [(0.3; 0.7) |(0.4; 0.6) |(0.5; 0.5) [(0.6; 0.4) [(0.7; 0.3) |(0.8; 0.2) [(0.9; 0.1)

SD 0.018 | 0.037 | 0.055 | 0.073 | 0.091 | 0.11 0.128 | 0.146 | 0.165

Tur két qua nay ta thay vai cap (v, 8) = (0.1;0.9) cho két qua do léch chuan SD
nho nhat. Thuc nghiém nay chi ra ring viéc udc luong tin cay phu thudc nhiéu vao
tin cay dua trén cong dong (ang véi hé sé 8) nhiéu hon 1a dwa trén lich sir twong tac
(tng véi hé sb y).
3.4.4.2. Ddnh gid cdc mé hinh dé xuat va so sanh véi nghién cizu lién quan

Trong phan nay, luan an tap trung so séanh véi nhitg dé xuat trong luan an tién
st cua Hamdi [8] va Wengi Fan [14]. Cu thé, luan &n s& so sanh trén hai két qua sau:

e Dbi voi dé xuat hai mo hinh tin cay dua trén twong tu (repeeS va repeS):
Lu4n &n tién hanh cai d¢it mo hinh dé xuat dia trén tuong tu caa Hamdi
trén hai bo dit lieu DAR, CG da lya chon dé thir nghiém mé hinh.

e Dbi v6i dé& xuat hai md hinh tin cay dua trén dai s6 duong(repmaX,
repaP), luan &n ciing lam mét so sanh twong ty véi mo hinh cia Hamdi
su dung thuat toan MTP (Most Trustable Path) va dac biét luan an sé
danh gia va so sanh véi truong hop tot nhat ma Hamdi ki vong, duoc goi
véi céi tén 1a duong dan “hoan hao”.

e K&t qua cudi cung, luan an dua ra hai d6 do MAE va RMSE dé so sanh
vai mé hinh cia Wengi Fan.

Nhu da trinh bay ¢ trén, cach udc lugng twong tu gitra hai nguoi dung cua
Hamdi duoc xac dinh boi sé cac chi dé quan tm chung cta hai ngudi dung d6. Trong
khi d6, viéc xac dinh mot nguoi ding thé nao dugc goi 1a quan tam toi mot chu dé
phu thudc vao mot gié tri, goi 1a gia tri ngudng. Pay 1a mot han ché trong dé xuat cua
Hamdi khién viéc u6c luong twong tu gitta hai nguoi ding tré nén thiéu linh hoat.
Trong phan nay, véi mic d6 quan tam cta ngudi ding c6 gia tri 16n nhat bang 1, luan
an thr nghiém vai 3 nguong 0.25; 0.5 va 0.75: mot nguoi dung dugc coi la quan tam
tGi mot cha dé khi mac do quan tam cua nguoi d6 16n hon hoic bang cac gia tri 0.25;
0.5 va 0.75 twong tng. Luan &n lan luot tinh todn muc d6 twong tu giita hai nguoi
diing va thay vao cdng thirc tinh do tin cay repeeS va repeS. Lay gid tri caa hai do tin
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cay nay lam tham sé dau vao cho mé hinh. Ta s& c6 tong sé 12 6 md hinh va két qua
d6 do F1 dugc cho boi bang 3.5.

Bang 3.5: Két qud dé do F1 ciia 6 md hinh

F1 F1 F1 F1
model | res | dis | fam | X=Max | X=Sum | X=Cor | repeeS | repeS
TreeXTrust | Hamdi025 | Hamdi05 | Hamdi075
1 X X X X X 0.31 0.296 0.300 0.303
2 X X X X X 0.305 0.298 0.297 0.298
3 X X X X X 0.311 0.295 0.295 0.297
4 X X X X X 0.305 0.298 0.296 0.302
5 X X X X X 0.308 0.297 0.298 0.299
6 X X X X X 0.298 0.299 0.294 0.296
a—Bo dir liéu CG; b- Bo dir licu DAR
F1 F1 F1 F1
model | res | dis | fam | X=Max | X=Sum | X=Cor | repeeS | repeS
TreeXTrust | Hamdi025 | Hamdi05 | Hamdi075
1 X X X X X 0.302 0.282 0.283 0.282
2 X | X X X X 0.309 0.289 0.29 0.283
3 X | X X X X 0.306 0.285 0.279 0.286
4 X X X X X 0.295 0.283 0.278 0.283
5 X X X X X 0.311 0.288 0.286 0.282
6 X | X X X X 0.308 0.293 0.281 0.285

Trong d6, F1_TreeXTrust 12 gi4 tri d6 do F1 d6i véi md hinh do luan an dé xut,
F1_Hamdi025, F1_Hamdi05, F1_Hamdi075 la gia tri o do F1 v&i dé xuat caa Hamdi
lan luot véi cac ngudng 0.25; 0.5 va 0.75. Ta thay rang vai ca ba ngudng, két qua do

do F1 cua Hamdi van cho két qua thip hon so v&i cac md hinh cua luan an.

Ta c6 thé truc quan hda boi hinh 3.9. Trén hinh, mau tim thé hién d6 do F1- md

hinh luan 4n dé xuat, cac mau xanh lam, d6 va xanh 14 lan luot 14 cac gia tri 4o do F1

cia mé hinh ddi véi cac ngudng trong dé xuat cua Hamdi.
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0.304 0.32

0.302
031

03
X
0-258 - 03
0.296 ==

)
2
Q
0.294 & 029
0252 T i@
s 0.28
d:253 027
0.286
0.284 0.26
W Hamdi_035 B Hamdi_05 E Hardi_075 B repes, repees [ Hamdi_025 M Hamdi_05 [ Hamdi_075 M repeS, repeeS
N D2 ks A , PR 2 A PO , .
Hinh 3.10: Gia tri do do F1 cua mé hinh dé xuat va mé hinh cia Hamdi
a- Bo dir liéu CG; b- Bo dir liéu DAR
0.308 0.31
0.306 0.305
0.3
0304 0.295
w "}
g 0302 & 0.29
g 9
5 o3 4 oass
- 0.28
028 0.275
0.296 0.27
0.265
0.29% intMax intSum intCor intMax intSum intCar
—o—repmaX 0.303 0.299 0.301 ¢=repmaX 0.279 0.296 0.293
B—repaP 0.307 0.304 0.303 ==repaP 0.283 0.3 0.305
—d—Hamdi 0.302 0.302 0.209 A=Hamdi 0.281 0.288 0.284

Hinh 3.11: Gia tri repmaX, repaP cua mé hinh dé xuat va mé hinh cia Hamdi
a—Bodir liéu CG; b - bo dir licu DAR

Két qua thir hai khi luan an tién hanh so sdnh md hinh tin cay dwa trén dai s6 duong:
repaP, repmaX (luan &n) va mé hinh MTP cua Hamdi, ching ta c6 thé quan sat thay
(hinh 3.10) thé hién trén ca hai bo dit liéu két qua caa do tt cia mo hinh tin cay dwa trén
dai s6 duong (repaP va repmaX — mau d6 va xanh lam) caa luan an dé cho do do F1 tét
hon so véi mo hinh da dugce dé xuat cia Hamdi (mau xanh 14) trong truong hop ma
Hamdi da ki vong 1a dudng dan tin cay & muc “hoan hao”.

So sanh tiép cudi cung, luan an thuc hién véi nghién ctru cia Wengi Fan va
cong sy [14] nam 2019 véi bo dir liéu Epinions. Nghién ctru cia Wenqi Fan va cong

su str dung cac mang Noron d6 thi (Graph Neural Networks — GNNS) bang viéc két
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hop gitra ba mo6 hinh : M6 hinh ngudi dung (User Modeling); M6 hinh khoan muc
(Item Modeling) va md hinh dy doan (Rating Prediction).

Luén 4an lya chon mo hinh cho két qua tdt nhat da duoc chi ra trong bang 3.4 dé
so sanh v&i mo6 hinh cia Wenqi Fan khi chay trén bo dir liéu Epinions (trong trudong
hop 13y 80% dit liéu 1am dit liéu huan luyén).

Bang 3.6. Pdu vao, dau ra trong mé hinh cia Wengi Fan

M©& hinh Piu vao Piu ra
Luin an - Cac dang tuong tac: dis, res, fam
(repeeS) - Mtrc d6 quan tam: intX
- B0 tin cay dua trén cdng déng:
repees. Dua ra goi y cac bai
Wengqi Fan - Panh gia ciia ngudi ding véi cac | 4ang ma mot nguoi

(GraphRec) bai dang ciia nguoi dung khac. Day dung quan tam.

duoc xem la céc twong tac gilta
nhirng nguoi dung.

- D0 tin cay gifra hai nguoi dung

Sau khi cai dat hai moé hinh trén, tinh toan hai gia tri MAE va RMSE, két qua
duogc chi ra trong Bang 3.7.

Bang 3.7: So sanh mé hinh cua Wenqi Fan voi mo hinh cua ludgn an.

X= X= | X = | repeeS

Dir ligu | P do | GraphRec | Dis | Res [Famil
Max | Sum | Cor

MAE 0.8441 X X X X 0.4052

RMSE 1.0878 x | x X X 0.5737

Epinions MAE 0.8441 x | x X X 0.4769
(80%) |RMSE 1.0878 X | x X X 0.6029
MAE 0.8441 x | x X X | 05327

RMSE 1.0878 X X X X 0.6399
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Khi so sanh vai két qua caa Wengji Fan, ta thdy rang cac chi s6 RMSE va MAE
trong luan &n thap hon so vai nhitng két qua dugc béo céo trong nghién ciru goc. Diéu
nay cd thé phan anh viéc cai thién vé mat md hinh hoa hoic su khac biét trong cach xir
ly va chét luong cua dir liéu ddu vao. Trong bai béo cua Wengi Fan [14], GraphRec,
mo hinh duoc dé xuat dat dwoc RMSE 1.0878 va MAE 0.8441 trén tap di liéu Epinions
cho ti 1& huan luyén 60%, va RMSE 1.0631 va MAE 0.8186 cho ti I huan luyén 80%.

Nhiing két qua nay déu cao hon so véi két qua thu duoc trong luan an.

MAE

GraphRec
GraphRec

repeeS(intMax) -
repeeS(intSum) -
repeeS(intCor) -
RMSE
repeeS(intMax) -
repeeS(intSum) -
repeeS(intCor) -

Hinh 3.12. So sdnh md hinh cua lugn an va mé hinh GraphRec cza Wengi Fan

Mot diém can luu y khi so sanh l1a diéu kién thuc nghiém giita hai nghién cau
cd thé khdng giéng hét nhau. Su khac biét trong phan chia di liéu, kich thuéc mau,
dic tinh phan phdi dix lidu, va dac biét 1a su khéc biét trong phuong phap tiép can va
tinh todn co thé déng vai trd quan trong trong viéc giai thich cho sy chénh léch két
qua. Luan an da str dung mot phuong phap tiép can tinh chinh hon, tap trung vao méi
quan tdm ctia ngudi ding theo chu dé cu thé va danh gia do tin cay cua nguoi ding
dua trén muc do twong tu gitra nhirng ngudi dung trén mang xa hoi. Pay chinh la
nhitng diém méi cua luan an.
3.5. Két luan chwong 3

Chuong 3 gi6i thiéu mot ho cac mo hinh tin cay két hop cac dénh gia vé do tin
cay dua trén lich str twong tac va dua trén cong dong ngudi ding. Trong chuong nay,
luan 4n d& xuit mot s6 phuong phap suy dién tin cay tir cong dong nhu su twong tu
gitta ngudi dung, ciing nhu (g dung caa c4c toan tir dai sé duong. Két qua thir nghiém

cua luan &n dua trén hai bo dit liéu riéng biét va cho thay khi dua thém tham sé thir ba
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la twong tr ngudi dung vao ham tinh toan do tin cay thi két qua tt hon so vdi chi 6
hai tham s6 twong tac va quan tAm ngudi ding (két qua cua chuong 2). Hon nita, dé
danh gia duoc trong hai thanh phan tin cay dua trén lich str trong tac va tin cay dua
trén cong dong thanh phan tin cdy nao c6 anh hudng nhiéu hon t6i ham tinh toén tin
cdy tong quat, luan an ciing chi ra rang do tin cay dua trén cong dong co tac dong dang
ké hon so véi do tin cay dya trén lich st twong tac. Két qua cudi cung trong chuong
nay, luan an da so sanh véi nghién ciru cua Hamdi[6] trén hai b6 dir liéu DAR, CG; so
sanh voi nghién ciru cia Wengi Fan [14] va cho thdy két qua cac md hinh ma luan an
dé xuat 1a tét hon. Cac két qua nay duoc cong bd trén tap chi Southeast-Asian J, of
Sciences, Vol. 7 (01), 2019, pp. 28-35; tap chi Journal of Science and Technology on
Information and Communications, 2023(J7); tap chi Journal of Computer Science and
Cybernetics, Vol.38, No 2, 2022 va tap chi Journal of Science and Technology on
Information and Communications, CS.03, 2023, p.90-97.
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KET LUAN VA HUONG PHAT TRIEN
Két qua dat dwoc caa luan an

Trong bdi canh caa mot xa hdi ngay cang sé hda, viéc thdng tin sai Iéch va tin
gia lan truyén trén mang xa hoi cd thé gay ra nhitng hau qua nghiém trong, tir lam
méo mo quan diém cong chiing dén anh hudng tieu cuc dén cac quyét dinh ca nhan
va chinh sach cua céc t6 chirc, doanh nghiép. Do d6, viéc phat trién mot mé hinh tin
cdy nham nhan dién va canh béo vé tinh chinh xé4c cta thong tin 1a hét stc can thiét.
Luan 4n huéng tdi mot chi dé co v nghia vé ly thuyét va thyc tién cua nganh khoa
hoc may tinh duoc cong dong nghién ciru quan tam tir rat som, dé 1a nghién ctu phéat

trién md hinh tin cay nguoi ding trén mang xa hoi.

Luan an da tong két nhitng nghién ciru co ban va ma rong nghién ciru md hinh
tin cay két hop gitra tin cay dwa trén lich sir twong tac va tin cay duwa trén cong dong.
Két qua luan an dua ra 2 dé xuat chinh: (i) d& xuat mé hinh tin cay dua trén lich sir
tuong tac va quan tim ngudi ding; va (ii) dé xuat mé hinh tin cay dya trén cong dong,
trong d6 str dung yéu t6 twong tu ngudi dung va dai s duong trong viéc xac dinh

cong dong nguoi dung.

- Voi dé xuat tha nhat, luan an trinh bay cach tiép can gidng cac md hinh tin cay
truée d6 nhu TidalTrust [12], Saeidi [13] trong viéc tinh diém tuwong tac dua
trén gia dinh vé tan suat tuong tac cta cac ngudi ding hang x6m (nhirng nguoi
dung co twong tac truc tiép). Tuy nhién luan &n tién xa hon biang cach diéu tra
c4c loai twong tac khac nhau va phan tich noi dung cua bai viét, bai binh luan
dé xéac dinh sg thich, quan tm caa nguoi ding. Va sau d6, do tin ciy dya trén
lich sir trong tac vé mot chi d& dugc wdc tinh bang ham tong hop muc do
tuong tac cua mot ngudi vai mot nguoi khac va mae do quan tdm cia nguoi
d6. Noi dung dé xuat nay duoc trinh bay chi tiét trong chuong 2, két qua duoc
tong hop tir nghién ctiru da cong b trong [C1][C2][I1][I3][I5] cua tac gia.

- V6i @& xuat the hai, luan an d& xuét do tin cay dya trén cong déng. Mot sé cong
trinh sir dung viéc lan truyén do tin cay thong qua cau tric d6 thi cia mang dé
xay dung do tin ciy cong déng nhu TidalTrust [12], SWTrust[11], Hamdi[6],
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Wenqi Fan [14]. Céch tiép can cua cac tac gia nay 1a chon mot sé duong dan
dé tinh todn nham giam d6 phuc tap tinh toan. Vi du, chon con dudng ngan
nhét két néi gitra nguoi tin cdy va ngudi duoc tin cay. Van dé caa céch tiép can
nay 1 thiéu nhitng diéu co ban vé mit ly thuyét cho viéc lya chon nhiing con
duong nhu vay. Khi dé, luan an da cung cip hai ky thuat dé xay dung cong
ddng da trén céc tién dé co ban d6 1a: (i) st dung thude do d6 twong tu; (ii)
sir dyng toén tur dai s6 duong. Noi dung dé xuat nay duoc trinh bay chi tiét
trong chwong 3. Két qua duoc tong hop tir nghién ctru di cong b trong
[C2][I2][I4][J6] cua tac gia.
Han ché va hwéng phét trién caa luan an

Han ché

Mic du cac dé& xuat duoc dua ra boi luan &n giai quyét nhitng vain dé cua cac
nghién ctru trude do nhu: dua thém vao mo hinh d6 tin cdy mac do quan tdm cua
ngudi ding vé mot chia dé, cung cap hai ki thuat dé xay dung cong dong va tir 46 xay
dung mé hinh tin cay két hop dwa trén lich st tuong tac va tin cay dwa trén cong dong,
nhung van gap phai mot s6 han ché sau:

Thi nhat, mic d6 quan tam caa ngudi ding c6 xu hudng thay doi theo thoi gian.
Tai thoi diém nay, mot nguoi ding c6 thé quan tdim dén mot chu dé a tuy nhién chi
sau mot thoi gian ho lai tap trung vé mot chi dé b khac. Luan an chua dua duoc tham
s6 thoi gian vao mé hinh dé uéc luong do tin cay.

Han ché tiép theo d6 1a khi xac dinh d6 tin cay dya trén cong ddng, luan an
mai chi ding lai ¢ viéc nghién ctu, tinh toan d6 tin cay gitra hai nguoi dung dua
trén tap ngudi ding c6 tuong tac truc tiép v4i hai ngudi ding d6 (nhirng ngudi ding
thudc lop L}j) ma chua mo rong ra véi nhitng nhiing nguoi dung thuoc cac lop
Lk, véik = 2.

Va cudi ciing, md hinh ma luan &n xay dung, ciing nhu hau hét cac mé hinh tinh
toan do tin cay déu da dwoc xay dung véi gia dinh ring tat ca cac tac nhan déu trung
thuc. Tuy nhién, cac tac nhan “ich ky” hodc “doc hai” co thé giri thong tin sai léch

hoidc st dung cac tai nguyén khong dang tin cay. Van dé 1a 1am thé nao dé phéat hién
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hodc dé han ché tac dong cua cac ngudn théng tin sai léch hoic khong dang tin cay
trong viéc tinh toan do tin cay.
Huwoéng phat trién

Mot s6 hudng nghién ctu téc gia dy dinh thyc hién thoi gian t6i nhu sau:

Hudng t6i viéc nghién ctu mot md hinh tin cay ¢ thém tham sb vé thoi gian
dé danh gia xu hudng thay ddi quan tim. Diéu ndy c6 thé phu thudc vao céc yéu td
nhu d6 tudi, gisi tinh, nghé nghiép...vi du nhu khi ta con tré, chu dé ching ta quan
tam 14 thoi trang va du lich, nhung khi 16n tudi hon chi dé ching ta quan tam Ién
nhat lai 1a chu dé stc khoe.

Tiép tuc phan tich dé tim ra méi lién hé giira nguoi ding w; voi nhitng ngudi
dung thudc 16p LY, k = 2 tir d6 dé xuat cac md hinh tinh toan d¢ tin cay giita hai nguoi
dung nay.

Luan &n s& xem xét mé rong md hinh cta minh détro giai quyét nhiing véan dé
lién quan dén nguoi dung “doc hai” va cac yéu té anh huong, gay nhiéu dén viéc tinh
toan do tin cay.

Ngoai ra, md hinh tin cay con c6 kha nang trng dung trong céc bai toan goi y
(recommender systems). Cu thé, md hinh tin cay cd thé duoc st dung dé phat trién
cac hé thdng goi y thong tin, noi dung dwa trén do tin cay va phd hop cua noi dung
d6 véi nguoi dung. Vi dy, mot hé théng goi ¥ ¢6 thé tich hop mé hinh nay dé danh
gia céc bai viét, video va cac hinh thirc ndi dung khéc, tir d6 cung cip cho ngudi ding
nhitng théng tin chat lwong cao, da dugc xac thyc, tranh lan truyén thong tin khdng
dang tin cay hoic sai léch. Biéu nay khong nhitng gilip nang cao trai nghiém nguoi
ding ma con goép phan vao viéc tao dung mot méi trudng théng tin 1anh manh, minh
bach va dang tin cy trén mang xa hoi. Day sé& 1a mot wng dung rat tiém ning cua cac
mé hinh tin cay duoc nhing trong cac hé théng nhu hé goi y.

Va cudi cing, nhu da trinh bay trong phan 2.1.1 (trang 52) vé cac md hinh xac
dinh cha d& cua van ban, luan an huéng toi sé tién hanh tha nghiém viéc phan loai
cha dé van ban dya vao md hinh BERT — mé hinh dugc danh gia 1a t6t nhat hién nay
dé tir 6 xac dinh mirc do quan tam cia ngudi ding véi cac cha dé. Két qua sé duoc

danh gia va so sanh v&i mé hinh LDA ma luan an dang str dung.
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PHU LUC 1: XAC PINH CHU PE VOl GENSIM VA LDA

PL1.1: Téng quan LDA

M6 hinh LDA (Latent Dirichlet Allocation) 1a mot mé hinh phan tich cha dé
dwa trén xac suat trong linh vuc xa ly ngén ngit ty nhién. M6 hinh nay dwoc st dung
dé phan tich cic van ban va phan loai chiing vao cac chia dé khac nhau. Trong luin

an nay, van ban la ni dung cua bai dang trén mang xa hoi dugc minh hoa nhu Hinh

PL 1.1.

Chu dé| Tirkhéa |Hé so
0 1 park 1.44%
T librari 1.23%
T glensid 1.05%
? creek 1.04%
T tookani |1.03%
5 2 food 1.46%
|:Ei’—>6 creeksid | 1.4%

LDA
44 work 1.27%
N6i dung cac bai dang E 10 know | 1.85%
46 go 1.09%
; cheltenham | 0.97%
; morn 0.96%
E road 0.82%

Tao cac chua dé

Hinh PL.0.1: M6 hinh LDA trong phan tich van ban

Céc budc co ban dé xay dung mot mé hinh LDA phan loai chu dé nhu sau:

e Chudn bj di# lidu: Xac dinh tap dit liéu can phan tich cha dé va tién xu ly

cac van ban nhu tach tir, loai bo stop word, chuyén doi chir hoa thanh chi

thuong, va loai bo cac ky tu dac biét.
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e Xay diyng md hinh LDA: Sir dung thu vién LDA dé xay dung md hinh phan
loai chu dé tir tap dir liéu da duoc tién xu 1y.

e Xdc dinh sé chu dé: Quyét dinh sb lugng chu dé phi hop dé phan loai dir liéu.
Diéu nay c6 thé duoc thuc hién bang cach st dung mot sé phuong phap nhu
phan tich nhan td, danh gia do twong tu giita cac vin ban hoic st dung cac chi
s6 do ludong nhu Perplexity hay Coherence.

e Ddnh gid mé hinh: Panh gia d6 chinh xac cua mé hinh bang cach so sanh
cac két qua phan loai vai cac chu dé duogc xac dinh trude. Diéu nay c6 thé
duoc thuc hién bang cach s dung cac chi sé danh gia nhu F1-score,
Precision va Recall.

Sau khi d3 xay dung mé hinh, chlng ta c6 thé sir dung né dé phan loai cac noi

dung ciia bai dang mai vao céc chu de.

LDA

Noi dung bai dang

Hinh PL.0.2: M6 hinh LDA trong phan loai chi dé

M6 hinh LDA phan loai chu dé 1a mot cong cu hiru ich trong cac ang dung xir
ly ngén ngit tw nhién nhu phan tich cam xuc, phan tich y kién, va tom tat van ban.
PL1.2. Tong quan vé Gensim

Gensim la mot thu vién xir ly ngdn ngit ty nhién (NLP), ma nguén mé c6 thé
tao va truy van dir liéu van ban. Gensim hoat dong dua trén thuat toan nhtng tir vao
vec-to, duoc s dung dé md hinh hda céc chu dé. Gensim gitip mé hinh héa, lap chi
muc tai liéu va rat trich tinh twong tu véi ngit liéu (corpora) 16n. Déi tuong st dung

Gensim chu yéu 1a cong dong xa ly ngdn ngit tu nhién va rat trich thong tin.
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Gensim gom céc thuat toan thuc thi song song nhu fastText, word2vec va
doc2vec ciling nhu cac phan tich ngir nghia (LSA, LSI, SVD), phan ra tran khong am
(NMF), phan bo Dirichlet an (LDA), cac phép chiéu ngau nhién va tf-idf.

Source Text Training

Samples

T:&lquick brown |fox jumps over the lazy dog. == {the, quick)
{the, brown)

Thel brown |fox|jumps owver the lazy dog. = {quick, the)
{quick, brown)

{quick, fox)

The Jjumps|over the lazy dog. = {brown, the)

{brown, quick)
(browm, fox)
{brown, jumps)

2| jumps|over|the lazy dog. = (fox, quick)
(fox, brown)
(fox, jumps)
{fox, aver)

The|quick|brown [£o

Hinh PL.0.3: GenSim
PL1.3. Thuc nghiém & két qua
PL1.3.1. Tién xa ly dé ligu

def preprocessing(msg):
# Xéa '{APOST}', '{COMMA}' ...
x = re.findall("{[A-Z]*}", msg)
for s in x:
msg= msg.replace(s, '')

# Xéa dia chi email xudt hién trong vdn bdn
X = re.findall("[a-zA-Z@._©-9]*mail.com™, msg)
for s in x:

msg= msg.replace(s, '')

# Xda dia chi web cé trong vdn bdn
X = re.findall("http[a-zA-Z/?:.=0-9&-@#%$%_!]*", msg)
for s in x:

msg= msg.replace(s, '')

# Xoa tdt ca tén ngudi dung dugc tag vao bai viét
X = re.findall("@[a-zA-Ze-9_.]*", msg)
for s in x:

msg= msg.replace(s, '')

return msg
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Tai liéu tham khao: https://www.analyticsvidhya.com/blog/2022/02/topic-

identification-with-gensim-library-using-python/

PL1.3.2. Tgo tUi tr
e Buwoéc 1: Ldy céac tir Khac nhau tai méi bai ding (dd qua buwéc tién xi 1Y)

processed_docs = []
for msg in DFPOST['preprocess']:
if not isinstance(msg, str):
continue
processed_docs.append(msg.split('."'))
processed_docs[:2]

[['what'.
'deal'.
'poison'.
'rash'.
'that'.
'go'.

'day'.

'dude’.

A} A}

arm’'.
'tell'.
'poison’.
'that'.

'go'.
'sewer’.
'replac’.
'cheltenham’.
'includ'.
'elkin'.

'park']]

e Bwéc 2: Tao tir dién véi thw vien Gensim
In [6]: dictionary = gensim.corpora.Dictionary(processed_docs)

for k, v in dictionary.iteritems():
print(k, v)


https://www.analyticsvidhya.com/blog/2022/02/topic-identification-with-gensim-library-using-python/
https://www.analyticsvidhya.com/blog/2022/02/topic-identification-with-gensim-library-using-python/
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=

BoW.txt

acquir
alot
arm
astring

bath

0

1

2

3

4

5 chang
6 clerk
7 cloth
8 come
9 day

1

0 deal

17131 nauseum
17132 polesaw
17133 invok
17134 antler

e Buwoéc 3: Tgo BoW cho méi bai viét
In [8]: bow_corpus = [dictionary.doc2bow(doc) for doc in processed_docs]

PL1.3.3 S dung thi tir (BoW) dé thuc nghigm LDA
- Thuc nghiém LDA dé phan nhém bai viét thanh 10 chi dé:

lda_model = gensim.models.lLdaMulticore(corpus=bow_corpus,
num_topics = 18,
id2word = dictionary,

passes = 20,
workers = 5)

- Luu md hinh két qua lai ¢é khong mat thoi gian huan luyén lai

lda_model= lda_model.save('data/ldamodel_3.h5")
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- Phan nhém chu dé bang LDA véi doan ma sau va thu dugc top 5 tir khda quan

trong trong mdi chu dé

df= {'Cha d&': [], 'Tu khéa': [], 'Hé s&': []}
for i in range(lda_model.num_topics):
fl= True
for idw, weight in lda_model.get_topic_terms(topicid=i, topn= 5):
df['Chu d&'].append(i+l if fl else ' ')
fl= False
df['TU khda'].append(lda_model.id2word[idw])
df['Hé sd'].append(f'{round(weight*1ee, 2)}%"')
df= pd.DataFrame(df)

df

Chu d& Tu khéa Hésé Cha d& Tirkhéa Hésé
0 1 park  1.44% 5 2 food  1.46%
1 librari  1.23% 6 creeksid 1.4%
2 glensid  1.05% 7 come 1.28%
3 creek  1.04% 8 open 1.1%
4 tookani  1.03% 9 book  1.09%

Chu d@ Tu khéa Hésé

10 3 cheltenham 2.5%

11 school  1.79%

12 ticket 1.17%

13 come 1.12%

14 support  1.03%
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PHU LUC 2. TIEN XU LY DU LIEU

Luan &n tién hanh tién x ly dix liéu trén hai b CG va DAR trong d6, mot bo dix

licu v6i ngbn ngir 1a Tiéng Viét (DAR) va mot bo dit liéu vai ngdn ngir 1a Tiéng Anh
(CG). Béi vai bo dit lieu Epinions, dit liéu 1a cac danh gia dudi dang s6 nén khdng can

tién hanh tién xa ly dit liéu. Van dé vai bo dir liéu Epinions 12 sé lugng ngudi dung, s6

lwong danh gid rat I6n (hon 300 nghin bai ding véi 3.7 triéu danh gia) nén viéc can xu

ly 13 trong qué trinh tién hanh cai dit mé hinh can phai téi vu vé bd nhd, qua trinh doc

— ghi dir liéu xay ra lién tuc (noi dung nay luan &n sé& chi ra mot phan trong phan Phu

lyc). Nhin chung, qua trinh tién xtr ly dit liéu 1a rat quan trong, co ban la gibng nhau va

déu thong qua cac budc chinh sau:

Logi bé céc ky tw khdng can thiét va tir trong: Cac ky tu khdng can thiét nhu
dau cau, diu cham cau, ky tu dic biét nén dugc loai bo.

Logi b6 cdc link va dia chi email: Trong nhiéu truong hop, dit liéu c6 thé chua
c4c lién két URL hodc dia chi email. Diéu nay khéng hitu ich trong viéc phan
tich dix liéu véan ban, do d6, cac lién két va dia chi email nén dugc loai bo.
Chudn héa chi viét thuong: Viéc chuan hoa chir viét thuong gitip dam bao
rang cac tir giéng nhau duoc xem la giéng nhau trong qua trinh phan tich.
Téch tir va chudi: Dit liéu van ban thuong chira cac cau hoidc doan vin dai, do
d6 can tach chdng thanh céc tir va chudi riéng le dé phan tich.

Logi bo cac stopword: Cac stopword 1a cac tir phd bién nhu "thi", "1a", "mdi",
... va khong mang y nghia 16n trong phan tich dit liéu van ban. Ching nén

duoc loai bo dé giam kich thude va ting toc do xir 1y dir liéu.
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Doc tap dit liéu /

CToken héa
e [ oai bo cac stopword

* Lam day

v

Khai thac thuat ngir

v

Ma tran thuat ngir tai liéu

!

Biéu dién tai liéu dudi dang vecto

Quy trinh tién xu Iy diz liéu van ban
Ta lay vi du thé hién cac budc thuc hién va két qua sau khi thuc hién tién xi ly
dir liu: Dudi day la mot bai dang cua nguoi dung c6 username la: “Phung Thanh”,

dang vao ngay 27/03/2020:

Cai khong khi lanh vdn chia thuc sw Va vé nhung ddau dé cdi rét da bat dau len
I6i trong tirng con gié. Thu dé bdt dau roi xa dé nhwong ché cho mita dong badt dau
kéo dén. Péng Anh thoi diém nay van khong lanh, chi ddu dé thi thodng hoi gigt minh
Vi mét con gié thoang qua. LUc nay xen trong cai si 6n a0, ndo nhiét cia cac gidi
chay va len 16i ddu d6 c6 1 vai nhém chay ciia Péng Anh van cung nhau phd binh
noi tram lang, binh yén.

1. Lich test route Long Bién

Pia diém: Agribank Péng Anh

Thoi gian: 4:30 AM xudt phat (moi nguroi 6 mat sém trieéc 5p nhé)

(C6 thé guri xe may ¢ dé di 6 16 cung dodn)

Du kién xudt phat ¢ Long Bién Iic 5:00AM, Test 1 vong 21KM du kién 2h30p
(7h30 két thuc)
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Nuéc uong (da chuan bi thing lavie), gel, mudi moi nguoi tu tlc
Poan xe 6 t6 gom: dir kién cho 15 nguwoi (Leader Hanh Tum)
Phung Thanh, Phic Nguyén B4, Hoang Quac

2. Chay vurom Pao — Cé Loa

Pia diém: Vieon Pao

Thoi gian: 5h00 AM

Cung Cé Loa du kién 13Km (thoi gian khodng 1h30p)

Anh chi em di cung nao thi dang ky dé tong hop di ciing nhé.

Sau khi 2 nhdm chay xong ching ta lai vé véi DA dé cung CF chém gio

Tokenize van ban va loai bo cac Ki tu dac biét, cac hyperlink, loai bo stopword.

Cai khdng_khi lanh thuc_sw Ua vé ddu_doé rét bat dau len_ldi trong tieng con
gi6 Thu bdr dau roi xa dé nhwong ché mua déng bat dau kéo dén Péng Anh
thoi diém lanh ddu_doé thi_thodng hoi gidgt_minh Vi mét con gié thoang qua LUc xen
trong sw on_ao nao_nhiét gidi chay len |6i dau dé c6 vai nhém chay Péng Anh
cung nhau phd_binh ndi tram_lang binh_yén Lich test route Long Bién Pia_diém
Agribank Péng Anh Thoi_gian AM xudt_phat nguwoi ¢O_mdt sém truéc CO_thé gui
xe_may ¢ dé di 6 té cing doan Dw_Kién xuat_phat ¢ Long_Bién Iic Test vong
dir_kién két_thiic Nwéc uong chuan_bi thung lavie gel mudi nguoi tw_tiic Podn xe
6 _td gom di kién nguwoi Leader Hanh Tum Phung_Thanh Phic Nguyén Ba
Hoang_Qudc Chay vueon Pao Cé_Loa Dia_diém Vieong Pao Thoi_gian AM Cung
Co Loa di_kién thoi_gian khodng Anh_chi em di cung ding ky dé tong_hop di ciing

Sau nhom chay xong ching_ta vé DA dé ciing CF chém gi6




147

PHU LUC 3. DANH SACH STOPWORD’ CHO XU LY BQ DU LIEU
DAR DONG ANH RUNNERS

Danh séach tir dirng cho viéc tién xir ly di liéu véi ngdn ngit Viét Nam c6 hon

1900 tir. Duéi day 1a trich minh hoa mét sé céc tir trong danh sach day du:

alo biét viéc bi vi bai ai dén gio oi

aha biét dau bo boi chung dén gan oi 1a

Al biét dau bo ba boi nhung dén hay u
chung

ai ai biét dau ddy | bo cha bai sao dén khi a

ai nay biét duoc bo cudc bai thé dén ltc a oi

ai do buoi bo khong boi thé dén 1oi ay

cho nén

Ald budi lam bo lai boi tai dénnay |ayla

Amen budi mai bo minh bai Vi dénngay |auo

Anh budi ngdy | bo mat boi vay dén noi at

anh ay budi s6m bo me boi dau dén ndi at han

Ba Ba bo nho birc dén thi at 1a

ba ba ba ay bo qué Cao dén thé at phai

ba ban Bai bo ra cao lau dén tudi at that

ba cling bai bac bo riéng cao rao dén xem | 6i dao

ba ho bai bo bo viéc cao rang dén diéu bi gioi

ba ngay bai cai bo xa cao sang déndau | 6i gioi oi

ba ngoi Béc bong cao sé déu o

ba ting Bén bong chéc | cao thap déubuéc |66

bao gid ban cap bong dung | cao thé déunhau | 6ng

ald ban da bong khong | cao xa déu déu K

aha ban thé bong nhién | Cha deé & nay

Ai bay bay bong nhung | cha cha dé cho o

ai ai bay chir bong thdy | chao 6i dégiong | oo

7 https://github.com/stopwords/vietnamese-stopwords/blob/master/vietnamese-stopwords.txt
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ai nay bay gio bong dau chia sé dé khong | &
bao l1au bay nhiéu | bo chiéc dé long o lai
bao nhiéu Bén bo thuoc Cho dé lai & nhu
bao na Béng bo diéu cho biét dé ma & nho
bay bién Bén boi phan cho chac dé phan & nam
biét bén bi bs cho hay dé duoc & trén
biét bao bén c6 boi cho nhau dé dén ndi | o vao
biét bao bén canh bi vi cho nén ddi voi & day
nhiéu
biét chac Bong bo cho rang dong thoi | o do
biét ching | budc bo ba cho roi du & duoc
nao
biét minh budc khoi | bo cha cho thay dodung | ua
biét may budc toi bo cudc cho tin du noi r hu
biét thé budc di bo khong cho t6i du s6 i
biét trudc ban bo lai cho toi du diéu U

khi
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