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MO PAU

1.1. Tinh cip thiét cia luin an

Mang xa hoi truc tuyén OSN (Online Social Network) ngay cang pho
bién va c6 anh hudng sau rong tdi nhidu ddi tugng trong cac hoat dong hang
ngay ciia con nguoi. Thé gidi 4o, thé gidi trén mang xa hoi da va dang ton tai
song song voi thé gidi thuc va co nhidu tac dong qua lai, truc tiép t6i thé gisi
thuc ciia chiing ta. Véi viéc con ngudi danh nhidu thoi gian cho thé gidi trén
mang xa hoi, cic quyét dinh, cong viéc hang ngay chiu tac dong, anh hudng
khong nho tir cac hoat dong, cac ban be thong qua cac két ndi, va thong tin thu
thap duoc tor mang xa hoi. Viéc danh gia cac ddi tuong, cac cong déng, hoac
cac ndi dung/thong tin trén mang xa hoi co tin cay hay khong do dé tro thanh
nhu cdu thiét yéu v6i ngudi ding trén mang. Tir d0, rat nhiéu cic nghién ctru
da tap trung phat trién cic md hinh tin cay trén khong gian mang, dic biét 1a
mang xi hoi dé gitp nguoi dung c6 kha ning dua ra quyét dinh/lya chon phu
hop, han ché rui ro.
1.2.  Muc tiéu va pham vi nghién ciru

Muc tiéu chung cua luan an 1 nghién ctru va dé xuit mot ho cic mé hinh
tin cdy TreeXTrust ciia nguoi dung trén mang xa hdi. M6 hinh TreeXTrust dugc
xdy dyng tir mot ham tin cdy ma luan 4n dinh nghia véi cac tham s6 nhu tuong tac
nguodi dung, quan tAm va tuong ty ngudi dung. Do vay, luan an s€ chia ra thanh cac
muc tiéu nho, gé)m: (1) 1a phan tich cac thudc tinh cua mang xa hoi, cac hoat
dong quan trong ctia nguoi dung trén mang xa hoi, cAu trac cta mang xa hoi,...
dé tim ra cac yéu té anh huong dén do tin cdy; (2) 1a dinh nghia, khai niém hoa
(conceptualization) tin cdy va tinh toan (measurement) do tin cay dua trén cac
tién dé (antecendents) — tuc 13 cac yéu td anh hudng tdi tin cy; va (3) 1a dé
xuat cac mé hinh ude lugng do tin cdy ngudi dung va sau do tién hanh thuc

nghiém, danh gia va so sanh vdi cac nghién curu lién quan.
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Pham vi nghién ctru tiép can véi hai bai toan cu thé sau:
e Bai toan 1: Xac dinh muc d9 tin cay gilra hai nguoi dung dya trén
lich str twong tac va quan tdm nguoi ding vé mot chu de.
e Bai todn 2: X4c dinh muc d¢ tin cdy gilra hai ngudi dung dua trén
cong dong.
1.3.  Cac dong gop cia luin an

DPong gop dau tién cia luan an 13 dua ra cac phuwong phép tinh khac nhau
cho d6 tin cdy truc tiép giira hai ngudi dung dya vao twong tic va so thich quan
tam cta ho vé mot chi dé nao d6. Luén an goi d6 1a Mo hinh tin cdy dua trén
lich str tuong tac va quan tam ngudi dung.

Pong gop thir hai 1a dé xudt phuong phap udc luong mirc do twong tu
ngudi ding bang viée két hop gitta twong tu dua trén bai viét va twong ty dua
trén s¢ thich, quan tdm cta nguoi dung d6 st dung cac k¥ thuat xtr Iy ngdn nglt
tw nhién va biéu dién vecto cac chu dé, bai viét.

Pong gop cudi cing ciia ludn an 1a dé xuit mot ho cac moé hinh tin cay
dua trén cong dong bao gdm tin ciy cong dong dua trén dai sé dudng va tin
cdy cong déng dua trén tuong tu. T 6, ludn an xay dung do tin cay téng thé
bang cach tong hop do tin cay dya trén lich sir twong tac va tin cdy dua trén
cong dong.

1.4. B cuc ciia ludn 4n

B6 cuc cia luan an bao gdm phan M¢ déu, ba chuong ndi dung va phan
Két luan duoc mé ta ngin gon nhu sau:

e Mg ddu: Trinh bay tinh cép thiét ciia luan 4n, muc tiéu va pham vi nghién
ctru cua luan an, phuong phap nghién ctru va nhitng dong gép chinh cia
luan an.

e Chuwong 1 “Tong quan vé mé hinh tin cdy trén mang xd hoi”: Gidi thidu
téng quan vé nhiing van dé lién quan dén luan an, bao gdm: khai niém va
cac thudc tinh ciia mang xa hoi, cong ddng ngudi ding trén cac trang mang

xa hoi, van dé quan tdm cta nguodi dung. Ti€p theo, ludn an phan tich va



dua ra cac luan giai vé “tin cy”, khai niém hoa tin ciy. Ciing trong chuong
nay, luan 4n tim hiéu, phan tich va danh gid mot sé mo hinh tin cay da
dugc cong bd trude day.

Chwong 2 “MOo hinh tin cdy dwa trén lich su twong tdc va quan tam nguoi
dung”’: Luén an chi ra cac dang tuong tac khac nhau ctia nguoi dung trén
mang xa hoi. Tiép theo 1a mdi lién hé giita yéu té quan tAm nguoi ding va
d6 do tin cay, tir do dé xuat mo hinh tin cdy dya trén tuong tac va quan tam
nguoi dung.

Chwong 3 “Mé hinh tin cdy duwa trén céng dong va tin cdy tich hop”:
Chuong 3 tiép tuc dua ra cac dé xuit ude luwgng d6 tin cay dya trén cong
dong. Panh gia anh hudng cia yéu té twong tu ngudi ding déi véi do do
tin cdy. Chuong nay dé xut 4 phuong phap xac dinh tin cay dua trén cong
ddng, bao gdbm: repmaX, repaP (dua trén dai s6 dudng) va repeeS, repeS
(dya trén tuong tu).

Két lu@n va hwéng phdt trién: Phan nay téng két lai nhiing dong gop
chinh ctia luan 4n va néu ra nhitng han ché, nhirng van dé con chua thuc
hién dugc va cé nhirng dé xuét cling nhu dinh hudng nghién ciru phat

trién tiép theo.
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CHUONG 1. TONG QUAN VE MO HIiNH TIN CAY TREN
MANG XA HOI

1.1. Téng quan mang xi hji
1.1.1  Khdi niém va cdc thudc tinh ciia mang xa hgi

Mang x3 hoi 12 mot loai cua phuong tién truyén théng xa hoi, gitp moi
ngudi két ndi voi nhau va cé thé chia sé suy nghi ctia minh, thanh lap cdc nhom
dua trén sé thich, quan 1y ndi dung, tai anh, video 1€n va tham gia thao luan nhém.
Ngay nay voi kha nang truy cdp cong khai ctia cac mang xa hoi dua trén Web
bang dién thoai di dong lam cho cac nén tang nhur vy tré nén phd bién [17].

Céc thudc tinh ciia mang xa hdi [32] thong thuong do 1a: dir liéu lon (Big),
gdm rat nhiéu lién két (Linked), nhiéu nhiéu (Noisy), khong c6 cdu tric
(Unstructured) va chua hoan chinh (Incomplete).
1.1.2  Mé hinh hoa mang xa hji

Luén an st cAich m6 hinh hoa mang xa hoi béng do thi. Theo d6, mot
mang x hoi duoc dinh nghia 1a mot d6 thi § = (U, 7, €, T) trong do:

e U= {uyuy, .., u,}: tp cac ngudi dung trén mang xa hoi. Mdi nguoi ding
1a mot nat (dinh).

e 71amot tap tat ca cic twong tac/két nbi I; tru, dén u;, xudt hién khi v, gui
mot bai dang (post), bai binh luén (comment), luot thich (like),.. t6i u;.
||Il-j|| 1a s6 phan tir cia I;;. 3 chinh la tap tat ca cac canh ctia do thi.

o & ={E, .., E,} 1a mdt tap cac bai viet dugc gui bdi nguoi dung trong U.
E; = {ey, ..., ein, } 12 céc bai viét clia nguoi ding u,. Mot bai viét 1a mot
doan van ban ngan do nguoi dung dua ra nhu cac bai bao, sach, phim,
video, ...

o T ={ty,..,t,}1d mdt tap cic chi dé trong d6 mdi chi1 d& dugc dinh nghia
la mot tap cac tu/ thuat ngfr.
1.1.3  Cpng dong ngwoi ditng trén mang xi hoi
Cong ddng nguoi ding trén cic mang xa hoi 1a mét tap hop nguoi ding
cung chia sé cac so thich, quan tdm chung vé mét sy kién, doi tugng hay chu
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dé nao do. Ho c6 mdi lién két chat ch& voi nhau theo cung mot mbi quan tam
chung hon so véi nhitng nguoi dung khac.

Céc nghién ciru da chi ra rang nhimg nguoi ding mang xa hdi c6 khuynh
hudng chi lién hé, twong tac voi nhitng nguoi gibng minh, mot hién tuong duogc
cac nha khoa hoc xa hoi goi 14 tinh twong dong (homophily). Cac nha xa hoi
hoc [38] phan tich hang trim nghién ctru vé homophily trén mang xa hoi.
Homophily 14 xu hudng ciia cac ca nhan lién két va gan két v6i nhitng nguoi
tuong tu.

1.1.4  Céu tritc phén cdp mang xi hoi

Ta biéu dién mo hinh phan cdp ngudi dung trén mang xa hoi [41] [42]
nhu sau:

Véi mdi ngudi dung u;, ki hiéu L! 13 tap tat ca cac nguoi dung co twong
tac truc tiép v6i u;. L? 1a tap tit ca nguoi ding c6 tuong tac voi mot s nguoi
ding & muc L! nhung khéng c6 twong tac truc tiép voi u;. Mot cach dé quy,
chang ta ¢6 mot ddy murc &, L¥ ctia nguoi dung u;.

Nhu vay, ddi v&i mdi nguoi dung u;, ton tai mot sd k; sao cho L, .. L'i” la
céc tap con ciia U, duge goi 13 k nguoi hang xom clia u; va thoa man cac diéu
kién sau:

1. Véimoive LF (k =2,..,h), vkhong tuong tac v6i bat ki nguoi ding
ndo trong U4 L.
2. nUELL) =0, vk > 1.

Phat biéu nay cho phép tap trung vao cac ngudi dung trén mdi 16p trong

khi tinh toan d¢ tin cay gitta ho [43].
1.2.  Tin cay
1.2.1 Dinh nghia va khdi niém héa dj tin cdy

Tin cay 1a mdi quan hé giira Nguoi tin cdy (trustor) va Ngudi duoc tin

cdy (trustee):
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dat niém tin vao

> Ngwei dwoc

Ngwei tin cay B tin cay

<«

cung cap djch vy cho

Hinh 1.1. Méi quan hé giita ngudi tin cdy va ngueoi dwoc tin cdy

Do tin ciy trong khoa hoc may tinh: “tin ciy 1a su san sang cta mot
bén trudc hanh dong ciia mdt bén khac dya trén ky vong r@fmg bén kia s€ thuc
hién mot hanh dong cu thé quan trong dbi véi minh”, Mayer va cong su [60].
1.2.2  Cic tién dé tinh todn dé tin cgy

Céc tién dé cua su tin cay duoc chia thanh 3 loai dya trén 3 thanh phén
cAu thanh nén mot mdi quan hé tin cdy: (1) cac tién d& lién quan dén cac dic
diém cu thé cua nguoi tin cay, cach goi khac 1a cac tién dé vé nhan khau hoc;
(2) tién dé lién quan dén sy twong tac va/hodc mobi quan hé gitra nguoi tin cy
va ngudi duoc tin cdy, cach goi khac 13 tién dé twong tac giita ngudi tin cdy va
ngudi duoc tin cdy va (3) tién dé lién quan dén cac dic diém cu thé cia nguoi
duoc tin cay.

1.2.3  Cdc thugc tinh cua do tin cdy

Trong mdt mdi truong xa hoi dya trén web, nhiéu thudc tinh cta do tin
cay duoc dé xuat [75] [76] [77]. Cac thudc tinh nay gitp ta c6 thé x4c dinh do
tin cdy trong cac mang xa hoi va cach chung c6 thé dugc sir dung trong tinh
toan. Cac thudc tinh d6 1a (i) Tinh ca nhan hoa; (ii) Lan truyén; va (iii) Bat
ddi xtmg.

Ngoai ra, do tin cdy con c6 cac thudc tinh khac nhu: Kha niang két hop,
tinh ty cling cd, phu thudc vao ngit canh, tinh dong va tinh nhay véi su kién.
1.3. M0 hinh tin ciy

Golbeck [84] da phan loai md6 hinh tin cay béng cach phan biét cac dbi
tuong, muc tiéu khac nhau. Vi dy, tinh toan dd tin cdy cua cac dich vu Web
hoan toan khéc vai tinh toan d¢ tin cdy gilra nhiing nguoi dung trong mang xa
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hoéi. Cac phuwong phap danh gia do tin cdy va tng dung cta nd phu thudc rat
nhiéu vao dbi twong duoc danh gia do tin cay.

Mot cach phan loai mé hinh tin cdy thir hai xuét phat tir viéc két ndi cua
nguoi dung trén mang xa hoi, ¢6 thé chia thanh: mé hinh tin cdy dua trén tuong
tac, mo hinh tin cay dua trén cAu triic mang va mo hinh tin cdy lai (két hop dya
trén tuong tac va dua trén cau trac mang).

Co rat nhiéu cac ung dung cia viéc tinh toan dd tin cdy nhu trong bai toan
phan tich dir lidu, truy hoi thong tin, cac hé goi ¥ hay nhu trong khoa hoc web,
...D§ tin cay trong hé goi y (recommendation system — RS) dugc dinh nghia Ia
mirc do tin cdy ctia mot ngudi ddi véi ngudi khac trong viée cung cdp cdc goi y
chinh xdc lién quan dén so thich clia nguoi ding dang hoat dong [95] [96].

Nhu vay, luan an tién hanh dua ra cac dé xuét udc lugng gia tri tin cay
tr d6 xay dung cac md hinh tin cdy ngudi dung va ung dung trong hé goi y.
1.4.  Cac bg dir liéu sir dung trong luiin dn

Luén an thu thap va thuc hién tién xur 1y trén ba bd di li¢u:

e DAR — DONG ANH RUNNERS: Pay la mdt nhém facebook nhiing
ngudi yéu thich chay ¢ huyén Dong Anh, Ha Noi. Nhom gom 497 thanh
vién. Lun 4n xdy dung mot tool dé ldy dit liéu tir facebook ctia nhom
nay. B dit liu gdm 2 files: post.xls — luu thong tin ciia ngudi ding bai
va ndi dung bai dang; comment.xls — luu théng tin cia cac nguoi dung
binh ludn tuong ng voi tirng bai dang.

e (G - Cheltenham's Facebook Groups: Pay 1a nhom trao d6i cua cu dan
vé nhitng van d& xung quanh thi trin Cheltenham, bang Pennsylvania,
MJ. Bo dit liéu duoc 14y tir Kaggle, gdm 4 files: member.csv — luu thong
tin cia cac cu dan; post.csv — luu thong tin cua cac bai dang;
comment.csv — luu thong tin cua cac binh luén tuong ung voi cac bai
ding; va like.csv — luu thong tin cac luot thich va phan hoi.

e Epinions (trust netwworks): Pay la mét bo dir liéu thue, duoc st dung rat
nhiéu trong cac bai toan danh gia ciia hé goi y. B6 dit liéu nay chira cac



danh gia (tr mic 1 dén mirc 5) ctia ngudi ding vé cac bai dang va mdi

quan hé tin cdy gilra cac ngudi dung dé dua trén cac danh gia cta ho.

Nhu vy, ludn 4n c6 3 bo dir liéu dung dé danh gia: bo dit liéu véi cac
thong di¢p (bai dang, binh luan) dudi dang van ban Tiéng Viét, mot bo van
ban Tiéng Anh va mét bo dudi dang sb (cac danh gia tir 1 d&én 5).
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CHUONG 2. MO HINH TIN CAY DUA TREN LICH SU TUONG
TAC VA QUAN TAM NGUOI DUNG
2.1.  Quan tAm nguoi dung theo chi dé
2.1.1  Biéu dién vector bai viét va chii dé
Biéu dién vector bai viét:
Gia sur ré’lng Ve = {eq, ..., &, } 1a mot tap cua r thuat ngir khac nhau trong tat
ca cac bai viét e;; € E; trong €. Mot vecto bai viét e; dugc dinh nghia nhu sau:
e = (el.lj, ,,,,,el.”jVE”),i =1,.,mj=1..,n (2.5)
Trong do6:
eikj = tf(el, eij) X idf(el, Ei): e € VE,l =1,.,nk=1,.., ”VE”
Biéu dién vector chii dé:

Dinh nghia 2.1: Cho mét tap cic chi dé T = {t,, ..., t,} trén mang x4 hoi,
khi d6, mdi chu dé ¢, dugc biéu dién bai mét tap cac thuat ngit hodc cac tir: t; =
{ti, tizs s tip, }. GOi Vp = {vy, ..., v, } 12 thp gOm ¢ tir hodc thuét nglt khac nhau
tirng d6i mot trong tat ca cac ¢; € 7. Khi d6, mdi t; c6 mot vector sb6 duge ky
hiéu nhu sau:

ti = (wil,wl-z, ...,wiq) (2.6)
Trong d6 mdi wy, = tf (v, t;) X idf (v, T), vy € Vy
Biéu dién vector bai viét theo chii dé
Pinh nghia 2.2: Gia su e; € E; 1a mot bai viét ciia nguoi dung u, trén
mang xa hoi, dugc mo ta bodi mét tap hop cac tir, thuat ngilr, khi do, vecto trong
s cua bai viét e;; ddi v6i chit d& duoc dinh nghia nhu sau:
e, = (el el ... el 2.7
Trong do, eff = tf (vy, e) X idf (vg, E;), vy € Vi
2.1.2 Xdc dinh mirc do quan tdm ngwoi ditng
Dé xac dinh mirc d6 quan tdm cua ngudi dung vé mot chu dé, trudc hét
xac dinh murc d6 twong quan giita bai viét cia ngudi ding d6 véi chu dé.
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Mike d¢ twong quan bai viét va chii dé:

cor(efl, tk) — mirc do tuong quan giira bai viét e, duoc giri boi ngudi ding u;
vé chi dé t;. Ta c6 dinh nghia vé muc d6 twong quan giira hai vector duoc
xac dinh 1a d¢ do cosin giira hai vector do.

Mikc do quan tam nguoi dung: intX (u;, t)

Luan an dé xuat 3 cach xac dinh nhu sau:

intMax (u;, t) = max (cor(eit]-, t)) (2.10)
, t
intCor(uy, t) = Z’T(”“) @2.11)
t t
intSum(ui,t)=l< My l) (2.12)
2\Xiern;  Xupeuler g

2.2.  Tin ciy dua trén lich si twong tac va quan tim ngwoi dung

Luan an dua ra dinh nghia ba loai tuong tac khac nhau giira cac nguoi
dung trén mang xa hoi, d6 1a: mirc 46 quen biét (familiarity), mic do phan
hdi (responds) va tin suit twong tac (dispatch).
Mirc @6 quen biét:

Pinh nghia 2.3: Dt [, = { tat cd nguoi ding u; c6 tuong téc cla
u; dén uj}. Mitc 6 quen biét ctia hai ngudi dung u; va u; dugc dinh nghia

nhu sau:

Famil(i,j) = lriznrj- | (2.13)

[rimurjs||

Mire dg phan hoi:

Dinh nghia 2.4: Gia st I;”5” 1a mot tap tit ca céc phan hoi cia ngudi
dung u; t61 ngudi dung u;. Trong d6, mot phan hdi duoc tinh 12 mot tra 101 tir
u; khi nhan dugec mot thong di¢p duoc gui di tir u;. Khi do, mirc do phan hi
ciia nguoi dung w; t6i nguoi dung u;, ki hi¢u respond(i, j) duoc dinh nghia

nhu sau:
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oz
respond(i, j) = Toe227] (2.14)

resp
” Uk e

Tan sudt twong tdc:
Pinh nghia 2.5: Tan suit twong tac cua ngudi dung u; va ngudi ding
u;, ki hi€u la dispatch(i, j) dugc dinh nghia boi cong thirc sau:
1|7 (2.15)
=1 il

Trong do, ||1;1| 1a sO tuong tac cua u; voi mdi u;, € U.

dispatch(i,j) =

Dua trén ba dang tuong tac trén, luan an dua ra cach uéc lugng gia tri tin

cdy dwa trén lich stk twong tdc nhu sau:

Pinh nghia 2.6: Do tin ciy cta nguoi ding u; dbi v6i ngudi dung u; dya
trén lich str twong tac, ki hi¢u 1a trust®? (i, j) duwoc 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)
TI'Ol’lg dé, Wi, Wy, W3 > 0,W1 + w, + W3 =1.

Tiép theo, luan an d& xuét cach udc luong tin cdy dwa trén lich siv
twong tdc va quan tim ngwoi ding bang cach két hop c6 trong sb cua hai thanh
phan do:

Pinh nghia 2.8: Gia st ré‘mg, trust®? (i, j) la do tin cay dua trén tuong
tac cua nguoi dung w; v6i nguoi dung w;, intX(j,t) 1a mac d6 quan tam cua
ngudi dung w; d6i voi chi dé « Khi d6, ta dinh nghia mirc d6 tin cdy dua
trén chu dé cua nguoi dung u; doi v6i nguoi dung u; duge dinh nghia theo
cong thuc sau:

exp

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

Véiau=0 A+u=1.
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2.3.  Két qua thwe nghiém

bé danh gia dugc cac phuong phdp udc lugng do tin cdy, luan an danh
gia thong qua viéc xay dung mot hé goi ¥ nhiing bai ding ma mot ngudi dung
6 thé quan tam voi dau vao 1a cac do do tin cdy da duoc dé xuit.

Két qua cua chuong nay, luén an tién hanh thuc nghiém trén hai by dir
liéu DAR va CG. Luan an st dung hoc may vdi phuong phap danh gia K -folds
(do kich thudc cta bd dir liéu nhd). Hinh sau mo ta luéng dir li€u cua mo hinh:

NGi dung
bai viét Co/khong
binh ludn

— Bai dang i

—
) - N@i dung \,.i

Céc bai
dang cii va
pinh ludn ci

*, [Bai déng
Y. ID bai

- Ngi dung *i

Hinh 2.1 Luong théng tin ciia mé hinh
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Két qua thyc nghiém chi ra cac do do Recall, Recall@k, Precision va F1 clia cac mo hinh luan an dé xuit, déng
thoi so sdnh v6i mo6 hinh ctia Shahram Saeide [13].

Badng 2.1 So sanh cac mé hinh tin cqy dva trén lich sw twong tac va quan tam nguwoi dung

a- B¢ dir lidu DAR; b- B¢ dir liéu CG

. | X= ] X= | X= . Recall |Recall@Recall@[Recall@
Model | Resp | Disp | Famil Recall | Precision F1
Max | Sum | Cor @1 5 10 20
v v v v 0.167 0.634 0.263 | 0.29 | 0.61 0.70 0.77
4 v v v 0.185 0.602 0.283 | 0.30 | 0.62 0.73 0.81
v v v v 0.185 0.602 0.283 | 0.30 | 0.61 0.72 0.79
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. | X= | X= | X= . Recall | Recall | Recall | Recall
Model | Resp | Disp | Famil Recall | Precision | F1
Max | Sum | Cor @1 @5 @10 | @20
v Vi v v 0.297 0.291 0.294 | 0.07 | 035 | 058 | 0.77
v v v v 0.289 0.296 | 0.292 | 0.08 | 0.33 | 056 | 0.79
v v v 4 0.292 0.291 0.291 | 0.07 | 033 | 056 | 0.79

Chung ta c6 thé nhan thay tir bang két qua thuc nghiém trén, d4u ra ciia bai toan goi v 1a dwa ra mot bai viét ma
ngudi ding quan tim nhét thi ta thiy do chinh x4c chi 1a gan 30% (thé hién & gia tri recall@1). Nhung néu véi dau ra
1a goi y 5 bai viét ma nguoi ding c6 kha nang quan tim cao nhat thi d6 chinh xéc tang 1én hon 60% (thé hién & gia tri
recall@5), va do chinh xac 1én t&i 80% khi dau ra 1a dua ra goi y 20 bai viét ma nguoi ding c6 kha ning quan tam cao
nhit (recall@?20). V&i tap dit liéu gdm 4049 bai viét, viée hé thdng goi ¥ ra 20 bai viét ma mot nguoi ding c6 kha ning
quan tAm cao nhét v&i do chinh xac 1én téi 80% thi day 1a mot két qua kha quan va c6 thé ap dung cho bai toan thyc té.
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Két qua so sanh v6i md hinh ctia Shahram Saeidi:

Model | Respond | Dispatch | Famil il 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

0.265

LUAN AN SAEIDI

Hinh 2.2 So sanh mé hinh tin cdy dwa trén lich s twong tac va mé hinh cia Shahram Saeidi

Quan sat ta théy duoc dd 1éch chuén F1 véi md hinh tinh toan tin cdy cua Shahram Saeidi déu c6 két qua thép

hon (F1 =0.276) so vdi cac md hinh tin cay dua trén lich su tuong tac ma luan an dé xuét.
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CHUONG 3. MO HINH TIN CAY DUA TREN CONG PONG VA
TIN CAY TiCH HQP

3.1.  Xac dinh cong dong

Dé xac dinh d¢ tin cdy giita hai nguoi ding khong c6 tuong tac truc tiép
thi ta phai xac dinh thong qua nhirng ngudi dung trung gian (nhitng ngudi dung
nay co tuong tac truc tiép voi nhitng ngudi ding dang xét) -goi 1a cong dong
nguoi dung. Nhu vay cong viée dau tién, luan an nghién ctru va dé xuét hai
phuong phap xac dinh cong ddng nhu sau:

e Thir nhit, xac dinh cong dong ngudi dung duwa trén dai sb duong (cac
duong dan tin cdy) dua trén thudc tinh lan truyén cua tin ciy. Dé danh
gia do tin cay ctia A vé D, ta ¢ thé c6 nhiéu duong dan tin cdy nhu:
A— B— D;A— C— Dhay A— E— F— D. Vay dau sé duong dan
dang tin cdy nhit trong sd cac dudng dan d6 va cach udc luong gia tri
tin cdy cua cac duong dan d6 nhu nao?

Hinh 3.1. Xdc dinh ¢éng dong ngwoi ding dia trén dai sé duong

Pinh nghia 3.1: Gia st rang u,(k = 0,1,...,m + 1) 1an luot 1a cac nguoi
dung trung gian dé ndi tir nguoi dung u; toi ngudi ding u;, sao cho: u; = u, va
U = Upyq.

Mot ham:

fratnt : [0,1]™ - [0,1] (3.1)
dugc goi 1a mot ham dudng tin cdy, hay ngén gon 1a dudng tin cdy néu va chi

néu thoa man tinh chat f74 (w1, Uiz, -or) Uim) < Uppq VOiMOi k = 0,..,m.
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Dé tinh toan d tin ciy tong thé tir mot tap hop cac dudng dan d(i, j) két
ndi u; va u;, chung ta c6 thé st dung cac ham dugc hinh thirc héa trong dinh
nghia sau:

Pinh nghia 3.2: M6t ham f: [0,1]" — [0,1] 1a m&t d6 tin cdy tham khao néu va

chi néu noé 1a mot trong cac ham sau:

(1) flxq, oo, x) = min(xq, .., Xp)

(i1) fQx1, o, xn) = foatn' (p) trong d6 p; 1la mot duong di “ngdn nhat”
trong sb cac dudng di py, ..., py.

(i) fCrp o x,) = 2R

) [l xn) =TI %

e Thir hai, xac dinh cOng d@)ng dua trén tuong ty xuét phat tir hién tuong duoc
rat nhiéu tic gia nghién ctru [74][97] — hién tuong “homophily”: nhiing
ngudi ding tuong ty nhau thuong cé xu hudng két ndi véi nhau. Ho tao nén
mot cong dong nhitng nguoi trong ty. Dé xac dinh muic d6 twong tu giita

hai nguoi dung, ludn an d€ xuat cac cach xac dinh tuong tu sau:

sim,(i,)) = 1 — |intx(i, t) — intX(j, )| —

Twong tu ngwoi dung
dwa trén quan tam
sim,(i,j) — twong tu dua
trén quan tam trén mot
chi dé nao do.

sim* (i, j) — twong tu dya
trén quan tam trén tat ca
cac chu dé.

murc d6 turong tu cua hai nguoi dung w; va
w; vé chu dé t.
ZkET|ui‘c_u}{|

vrll
ctia hai ngudi dung u; va u; theo do do
Manhattan.

sim*(i,j) = — muc do tuong tu

t_t
(ui.uj>

—J— - muc d6 tuong tu cua
<] P HOng IRy

sim* (i, ) =

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

Twong tw nguwoi dung
dwa trén bai viét:

Simprof (i'j)

Simprof (i’j) =

max (Simk=—1,...,n;j=—1,...,m( ik, ejl))

Twong tu két hop:
sim(i, j)

Slm(l!]) =aX Simprof(i:j) + 18 X Slmt(ll])
sim(i,j) = a X siMp,or(i,7) + B X sim* (i, )
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3.2.  Tin ciy dua trén cong dong
Khi mot ngudi dung khong chic chan danh gia ciia minh vé do tin cay
v6i mot sb nguoi nguoi ding khac ho sé sir dung, tham khao y kién danh gia tir
cong dong. P§ tin cdy dwa trén cong dong dwoc coi la mirc dp ddng tin cdy
ma mot sé cong dong chi dinh cho mot ngwoi ding [140]. Trong phan nay,
trén co so x4ac dinh cong déng dya vao dai sd duodng va dua vao muc d6 tuong
ty gitra hai nguoi dung, luén an tiép tuc dé xuét cac cach xéac dinh do tin cay
giita hai nguoi dung khong ¢ két ndi truc tiép thong qua cong dong ngudi ding
c6 quan h¢ véi ho. Luén an chia ra thanh hai nhom tin cay twong ung do 1a tin
cay dua trén dai ) duong (vdi hai cac xac dinh dugc dat tén la repmaX va
repaP) va tin cdy cong dong dua trén twong tu (ludn an dit tén 13 repeeS va
repeS). Trong do:
- repmaX: Tin cdy cong dong dua trén cac dudng dan sir dung cac toan
tur thong thuong 1a max va X.
- repaP: Tin cdy cong dong dua trén cac duong dan str dung muc do tin
cay trung binh va toan tur X.
- repeS: Tin cdy cong dong dua trén muc do tuong tu ctia nhiing nguoi
hang x6m voi nguoi tin cay truster.
- repeeS: Tin cdy cng dong dua trén mirc do tuong tu cua nhiing nguoi
hang x6m vo6i nguoi dugc tin cay trustee.
Pinh nghia 3.7: Gia str ta c6 mot ngudi dung ngudn u; va ngudi ding dich
u;; Lj; 1a nhimg nguoi ban chung mirc 1 ctia u; va ;. DG tin ciy dya trén cong dong
ctia ngudi dung u; voi ngudi dung u; voi repmaX dugce cho boi cong thirc:

X . . _ exp ;. exp .
trust:(‘j;’i"ca @i,j,t) = max,e,s (trustwpic(l, v, t) X trust, ;.. (v, ], t)) (3.8)

Pinh nghia 3.8: Gia sir ta c6 mot nguoi ding ngudn u; va ngudi ding dich
uj; L} ; 1a nhimg ngurdi ban chung mic 1 ctia u; va u;. DY tin cdy dua trén cong déng
cua nguoi ding u; véi nguoi dung w; voi repaP dugc cho boi cong thirc:

exp

. exp ,
ZyeLb (trusttopic (i,v,t) X Erust i v, j, t))

exp -
ZUEL%]- truSttopic ), t)

P,. .
trust{ypie (i,),t) =

(3.9)
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Trong do: trust;,” (v, j,t) 1a d9 tin cdy dua trén lich sir twong tac va quan
tam ctia nguoi dung v dbi voi nguoi dung j vé chu dé ¢ (d3 duoc dinh nghia &
chuong 2).

Pinh nghia 3.9: Cho mot nguoi dﬁpg u; ‘Vé‘l Li; l‘é nhitng ngudi hang
xom muc 1 cua u; va u;. Do tin cdy cong dong veé chu dé cua u; va u; voi do
tuong tu nguoi can danh gid (repeeS) duge dinh nghia boi cong thic sau:

repses ZveL}j trust;,). (i, v,£) X sim(v, /)
trust, P°7(i,),t) = - - 3.10
topic ZveLllj sim(v, )) ( )

Dinh nghia 3.10: Cho mét nguoi dung u; va Lj; 1a nhitng nguoi hang
x6m muc 1 cua u; va u;. Do tin cdy cong dong vé chu d& cua u; va u; voi do
tuong tu nguoi danh gia (repeS) dugc dinh nghia bdi cong thirc sau:

2P (v,],t) x sim(i, v)

ZVEL%I- truSttopic

repeS

topic (i'j' t) =

trust —
Zueng sim(i, v)

(3.11)
Trong d6 sim(i, v) 1a do tuong ty gitta hai nguoi dung da dugc dinh nghia.

3.3. Tin cdy tich hgp

Trong phan nay, ludn an d& xuit mot mo hinh tinh toan d¢ tin cdy cua hai
nguoi dung vé mot chu d& 1a mot ham duoc tich hop tir d6 tin cay dua lich st
tuong tac va do tin cay duwa trén cong dong véi cac trong sd tuong tng.

Pinh nghia 3.11: Gia sir trustg,n;. (i, ), t) va trust,n. (i), t) twong (g
la d¢ tin cay lich str, d tin cdy cOng dong cua nguoi dung u; va nguoi dung u;.
Khi d6 d6 tin cdy tong quat cia ngudi ding w; v6i ngudi ding u; vé chu dé t

duoc dinh nghia boi cong thire sau:

trustoopic(i,j,t) =y X trustiyr, (i,j,t) + 8 X trusttrfzfii(i,j, t) (3.12)

topic

Trong 36 7,6 = 0; y+ & = 1; repY c6 thé 13 repmaX, repaP, repeeS hay repeS
da duogc xay dung trong cac dinh nghia trudc do.
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3.4.  Két qua thir nghiém

Trong chuong nay, luan an da dé xuat bén phuong phéap tinh do tin cy
giita hai nguoi dung dua trén cong dong (repmaX, repaP, repeeS va repeS) va
do tin cdy tich hop dya trén lich st va tin cay dya trén cong déng
(trust,op(i,, t)). Cac phuong phép tinh nay duoc x4y dung dua trén do tin cdy
truc tiép gitra hai nguoi dung va mirc do twong ty gitra hai ngudi dung. Lic nay
ham tin cdy gdm 3 tham s6 sau:

Trust(i,j) = T(Itu’0'ng téc(.i,j); ?uan tam(i,t); twong tl,l‘(i,'j))

[truste?| [int(i, ©)]

trustg,n (i), ) [sim (i, )]

repmaX,repaP
topic

G J, t)||trustrepes,repees(i'j’ t)|

|trust ropic

Trong phan thyc nghiém ciia chuong ndy, ngoai kich ban thuc nghiém da
néu trong chuong 2, luan an s€ st dung kich ban thuc nghiém trong nghién ctru
cua Wenqi Fan va cong sy [96] trén b dir li€u Epinions dé danh gia va so sanh
hiéu ning cua cic mo hinh dé xuat. Nhu vdy, trong phan két qua thuc nghiém
luan an s& tién hanh so sanh voi hai nghién ctru: (1) Luan an tién si cia Hamdi
[8] va (2) Nghién ctru cua Wenqi va cong su [96].

e Dbi voi d& xuit hai mé hinh tin cdy dya trén twong tu (repeeS va repeS):
Luan 4n tién hanh cai dat mé hinh dé xuét dua trén twong ty ctia Hamdi
trén hai bo dit liéu DAR, CG d lya chon dé thir nghiém mo hinh.

e Ddi v6i dé xuat hai mo hinh tin cay dua trén dai s6 dudong(repmaX, repaP),
luén an ciing lam mot so sanh tuong tw voi mo hinh cia Hamdi st dung
thuat toan MTP (Most Trustable Path) va ddc biét luan an sé danh gia va
so sanh v&i truong hop tét nhdt ma Hamdi ki vong, dugc goi véi cai tén la
duong dan “hoan hao”.

e Két qua cudi cung, luan 4n dua ra hai 46 do MAE va RMSE dé so sanh
v6i mo hinh ciia Wengi Fan.
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V6i so sanh thtr nhat, két qua duoc thé hién trong hai Bang 3.1, ta c6 thé
quan sat thdy F1_TreeXTrust 14 gia tri d6 do F1 d6i v6i mo hinh do luén an dé
xuat, F1_Hamdi025, F1_Hamdi05, F1_Hamdi075 1a gia tri 6 do F1 voi dé
xuit ciia Hamdi 1an luot v6i cac ngudng 0.25; 0.5 va 0.75. Ta thiy rang véi ca
ba ngudng, két qua o do F1 cua Hamdi van cho két qua thap hon so véi cac
mo hinh cua luan an.

Véi so sanh thir hai, két qua dugc thé hién ¢ Hinh 3.2, ta c6 thé quan sat
dugc thé hién trén ca hai bo dir liéu két qua ctia d6 t6t ctia mo hinh tin cay dua trén
dai sb dudng (repaP va repmaX — mau do va xanh lam) ctia ludn an di cho d6 do
F1 &t hon so véi mé hinh d dugc dé xuat cia Hamdi (mau xanh 14) trong truong
hop ma Hamdi d4 ki vong 1a dudng dan tin ciy & mirc “hoan hao”.

So sanh cudi cting véi nghién ctru ctia Wenqji Fan, quan sat Bang 3.2, ta thay
rang cac chi s RMSE va MAE trong luan 4n thip hon so véi nhitng két qua duoc
bao cao trong nghién ciru gbe. Piéu nay c6 thé phan anh viéc cai thién vé mat mo
hinh hoéa hoic su khac biét trong cach xtr Iy va cht lugng cua dit liéu dau vao.
Trong bai bao cia Wenqi Fan [96], GraphRec, mo6 hinh dugc dé xuét dat duge
RMSE 1.0878 va MAE 0.8441 trén tap dit liéu Epinions cho ti 1¢ huén luyén
60%, va RMSE 1.0631 va MAE 0.8186 cho ti 1& hun luyén 80%. Nhitng két qua
nay déu cao hon so vdi két qua thu duoc trong luén 4n.
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model | resp. |disp| famil |y, | gum | cor | TePEES | repeS Treef(lTrust HamFdliozs Hanli;iOS HamFdli075
1 X X X X X 0.31 0.296 0.3 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
Badng 3.1. So sanh tin cdy dua trén twong tu véi mo hinh cua Hamdi: a- CG; b- DAR
model | res | dis | fam 253 53 6 repeeS | repeS F1 Fl_ F1 . Fl_
Max | Sum | Cor 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
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F1-SCORE

=

0.308

0.306

0.302

0.3

F1-SCORE

0.298

0.295

—

e - e 5 - i 5
Hinh 3.2. Tin cdy dua trén dai s6 duwong va mé hinh cua Hamdi
a- B0 dir liéu CG; b- bg dir liéu DAR
Bdng 3.2. So sanh mé6 hinh cua Wengqi Fan voi mé hinh cua ludn an
Dir ligu | P§ do | GraphRec | Dis |Res [Famil I\)/I(;x S>l(;n éozr repees
MAE 0.8441 X | X X X 0.4052
RMSE 1.0878 X | X X X 0.5737
Epinions MAE | 08441 | x | x | x X 0.4769
(80%) RMSE | 1.0878 | x | x | x X 0.6029
MAE 0.8441 X | X X x | 0.5327
RMSE 1.0878 X | X X x | 0.6399




24

KET LUAN VA HUONG PHAT TRIEN

Luén an hudng téi mot chi dé ¢6 ¥ nghia vé 1y thuyét va thyc tién
ctia nganh khoa hoc may tinh duoc cong dong nghién ctru quan tam tir rat
som, d6 1a nghién ctru phat trién mo hinh tin cdy trén mang xa hoi.

Luan an tong két nhitng nghién ctru co ban va mo rong nghién ciru
mo hinh tin cay két hop giira tin cay dua trén twong tac va tin cay dua trén
cong dong. Két qua luén an dwa ra 3 dé xut chinh: 1) Phat trién cac do do
quan tam va d¢ do tuong tu; (2) bé xuét do do tin cdy dua trén két hop
lich str twong tac va do do quan tim va (3) Dé xuét do do tin cay két hop
lich sir ca nhan va danh gia cong dong dua trén dai sb duong va do do
tuong tu.

Mot sb hudng nghién ctru tac gid dy dinh thuc hién thoi gian téi
nhu sau:

Hudng toi viée nghién ciru mot mo hinh tin cay c6 thém tham s vé
thoi gian dé danh gia xu hudng thay d6i quan tim. Diéu nay co thé phu
thudc vao cac yéu té nhu do tudi, gisi tinh, nghé nghiép...vi du nhu khi ta
con tré, chu dé chung ta quan tim 1 thoi trang va du lich, nhung khi 16n
tudi hon chii dé ching ta quan tam I16n nhét lai 1a chu dé stc khoe.

Tiép tuc phan tich dé tim ra mdi lién hé giita ngudi dung u, véi
nhitng ngudi dung thude 16p L, k > 2 tir 46 dé xuat cac mo hinh tinh toan
do tin cay gilra hai nguoi dung nay.

Ludn 4n s& xem xét mé rong mo hinh cta minh dé giai quyét nhiing
vén dé lién quan dén ngudi ding “doc hai” va cac yéu td anh hudng, gy

nhiéu dén viéc tinh toan do tin cay.
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