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Tém tit:

Ngay nay, cac trang mang xa hoi truc tuyén (online social network — OSN) phé bién nhu Twitter,
Facebook, YouTube, hay Tiktok da tr¢ thanh cac ngudn chinh yéu pho bién tin tirc thoi su ciing
nhu cac kénh lan truyén thong tin tiép thi (viral marketing) mdt cach hiéu qua. Tuy vay, bén canh
cac tinh nang uvu vi¢t do, cac mang xa hoi truc tuyén duoc st dung dé lan truyén, phat tan cac
thong tin sai léch c6 thé dan dén cac hé qua khong mong doi ddi véi xa hoi, vi du nhu sy hoang
so lan rong trong cong chiing do cac thong tin sai 1éch vé dich cam lon lan truyén trén Twitter nim
2009, hay gan day thong tin khong chinh xac vé khoan dau tu ngin han cia MWG vao ngiy
02/11/2022 da gay ra nhiéu thiét hai vé kinh té va bat on xa hoi. Vi vay, phat hién va ngin chin
som nhitng tin tirc sai léch trong mang x3 hoi da hop tré nén cap thiét.

Tir khéa: Mang x4 hoi truc tuyén; Mang xa hoi da hop; Information extraction; Ly thuyét t6i wu;
Ky thuat xap xi; Ly thuyét d0 thi.

Abstract:

Social networking sites such as Twitter and Facebook have become the primary sources of
information dissemination and transmission channels of marketing information. However, in
addition to the advantages of Vietnam, online social networks have also been used to spread false
information, which can lead to unexpected consequences for the state, the people, and social
congress; for example, spreading panic among the public due to the false information spread of
swine flu on Twitter in 2009. Therefore, early detection and prevention of misleading information
in composite social networks is an urgent need.

Keywords: Online social network; Multiplex social network; Information Extraction;
approximation techniques; Approximation techniques; Graph theory.

1. Giei thiéu ciing dang dugc st dung dé phat tan nhiing
thong tin sai léch c6 thé din dén cac hé qua
khong mong doi trong xa hoi. Vi du nhu cac
thong tin sai léch vé cong nghé 5G giy ra
COVID-19 da dan dén viéc nhiéu nguoi Anh
pha d& cac cot phat song di dong 5G hay nhu
thong tin khong chinh xac vé khoan dau tu ngan
han cuia MWG vao ngay 02/11/2022 lam thiét

Hién nay, c4c trang mang x3 hoi truc tuyén
(online social network — OSN) nhu Twitter,
Facebook hay Youtube da tr¢ thanh cic ngudn
tin trc phd bién ciling nhu cac kénh lan truyén
cac thong tin tiép thi (viral marketing) mot cach
hi€u qua. Tuy nhién, cac mang xa hdi tryc tuyén
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hai vé kinh té va danh tiéng ctua Tap doan MWG
[1]. Bén canh d6, sb lwong nguoi dung OSN
bung nd nhu hién nay dat ra mot thach thirc 16n
cho viéc ngan chan co6 hiéu qua va kip thoi cac
thong tin sai léch dang lan truyén mot cach
nhanh chéng trén cdc mang xa hdi c6 qui mo
16n. Cac thoéng tin sai léch c6 thé dugc lan
truyén trén nhiéu OSN tai cing mot thoi diém
dua trén viéc nguoi dung hién nay dong thoi co
c4c tai khoan trén nhiéu OSN khac nhau. Cac
OSN c6 nguoi dung chung nhu mdt mang xa
hoi da hop (multiplex social network — MSN).
Tuy vay, hién nay chua c6 nhiéu nghién ctru vé
viéc ngdn chin thong tin sai 1éch lan truyén trén
mang xa hdi da hop. Do vay, voi sy tdc dong
sau rong ciia OSN vao nhiéu mat cua doi sdng
xa hoi, viéc nghién ctru cdc mo hinh va k¥ thuat
moi nham ngin chin thong tin sai léch lan
truyén trén MSN n6i riéng va OSN néi chung
mot cach hiéu qua thuc sy can thiét.

2. Téong quan vé tinh hinh nghién ciéu

Ngay nay, su bung nd cia cac mang xa hoi truc
tuyén, ciing voi sy da dang cta chung, di va
dang 1am thay d6i manh mé “btic tranh” truyén
théng va chia sé théng tin trén khoéng gian
mang. Nhiéu mang xi hoi truc tuyén phd bién,
nhu Twitter hay Facebook, da vO cung thdng
dung dbi voi doi séng va tré thanh ngudn cung
cap thong tin thoi sy chinh yéu. Theo thong ké
niam 2022, Facebook dang tiép can 3 ty nguoi,
chiém 36% dan s6 thé gioi, va hon 66% ngudi
dung mang nay dang nhap vao trang web hang
ngay [2] va tong sé ngudi dung danh trung binh
5.1 gio mdi thang trén Twitter va 500 triéu
tweet duoc ding moi ngay [3].

Chinh sy tién lgi cling nhu tinh hi¢u qua
trong viéc chia sé thong tin dua trén cac mbi
quan hé tin cay duoc thiét 1ap giira nhidu nguoi
ding voi nhau da tao nén su phd bién cua cac
mang x3a hoi truc tuyén. Tuy nhién, cac mdi
quan h¢ tin cdy do trén cac mang xa hdi cod thé
bi khai thac dé phat tan cac thong tin sai léch c6
thé gy ra cac tic dong khong mong doi nhu
gay ra sy hoang mang trén di¢n rong trong cong
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ddng hodc 1am phuong hai dén uy tin cua cac ca
nhan hay doanh nghiép. Vi du, tin vé Téng
thong Hoa ky Obama tir vong xuét phat tir tai
khoan Twitter bi danh cdp cia hing tin Fox
News thang 7 ndm 2011 [4]; hodc tin don vé vi
Tong thdng nay xuat phat tir tai khoan AP bi
danh cip vao ngay 23 thang 4 nim 2013 lam
chao dao thi trudng chig khoan Dow Jones [5]
hozc phé Wall mat 136 ty USD [6] 1a mot vi du
khac; tin vé viéc Trung Qudc cdy trimg dia vao
thirc an hai nguoi [7], san phdm Zing cia tap
doan VNG bi mét cong ty Trung Qudc thau tom
[8], gitta thang 10/2022 nhiéu bai ding trén
Instagram da lap lai thong tin bénh da23u mua
khi chi c6 thé 1y nhiém thong qua quan hé tinh
duc gilra nam gidi [9], vdi bai dang cho théng
tin sai 1éch thu hut it nhat 37.000 luot xem. Mot
s6 nghién ciru chi ra rang c6 rat nhiéu thong tin
sai I¢ch trén cac mang xa hoi nhung khong duoc
ra soat xir Iy nhu mang xa hoi TikTok gap rac
1di v6i nhiéu céo budc chira nhidu thong tin sai
1éch [10].

Pé cac OSN phuc vu nhu 1a cac kénh dang
tin cdy cho viéc phd bién cac thong tin quan
trong, diéu can thiét 1 phai c6 mot chién lugc
hodc co ché hiéu qua dé phat hién va han ché
hodc ngan chadn hiéu tng lay lan céac thong tin
sai 1éch. Thé nhung d¢é thiét ké mot co ché nhu
dé cap trd thanh mot thach thirc 16n. Cho dén
nay, mot sb giai phap trong cac nghién ciu
trudc vé phat hién bung phat thong tin sai léch
[11]-[15], lan truyén thong tin [16]-[26], va
ngan chan thong tin sai léch [27]-[29] da duogc
gi6i thiu. Tuy vy, cac nghién ctru ndy con ton
dong mdt s6 han ché, qua do, nhom s€ lan luot
duoc phan tich trong bai bao nay. Bén canh do,
tai Viét Nam, trong qua trinh nghién ctru, nhém
tac gia chua phat hién nghién ctru truc tiép vé
cac van dé dugc dé cap.

3. M6 hinh va giai phap
Bai bao nay trinh bay ba muc tiéu nén tang lién
quan dén thong tin sai 1éch lan truyén trén OSN

nhu sau: (i) Cach phat hién bung phat thong tin
sai 1éch mot cach hiéu qua, (ii) su lan truyén cac
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thong tin sai I¢ch trén cac mang xa hdi truc
tuyén da hop, (iii) giai phap ngan chin thong tin
sai 1éch mot cach tdi uu va kip thoi.

bé nghién ctru ba muc tiéu néu, nhom tap
trung vao ky thuat rat trich thong tin
(information extraction), 1y thuyét tdi uu
(optimazation theory), cic ky thudt xdp xi
(approximation techniques), va 1y thuyét do thi.
Nghién ctru thong tin sai lac lay lan trong cac
MSN va tac dong cua ching nham hiéu 15 vé
cach thie cac hé thdng mang xa hoi hoat dong.
Nghién ctru dé xuat cAc mé hinh toan hoc va cac
ky thuat dé phat hién, ngin chan cac théng tin
sai l¢ch c6 hiéu qua dé thiét ké cac thuat toan
t6t hon cho nhiéu bai toan NP-khé [30] trong
cac mang ludi phire tap (complex network), qua
d6, cung cap mot bude dot pha trong hidu qua
str dung cadc OSN va cac tai nguyén dua trén
dam dong dugc tao lap trong d6. Hau hét cac
luan diém duogc dit ra dé nghién ciru & day 1a
m&i, gop phan thuc day cho sy phat trién cua
nghién ciru vé 1y thuyét xap xi, 1y thuyét tdi uu,
va k¥ thuat rat trich thong tin trén cac OSN.

3.1. Phat hién bung phat thong tin sai léch

Phat hién bung phét thong tin sai léch bao gom
viéc xac dinh mdt tin cu thé co sai 1éch hay
khong va truy tim ngudn phat tan thong tin sai
léch d6. Bé xac dinh mot tin c6 phai sai 1éch,
can phan tich ngir nghia [31] dé hiéu dugc noi
dung cua tin d6. Nhém tap trung vao lién két
thuc thé dé dat dugc muc tiéu nay. Trudc tién
khao sat cac nghién ciru tién tién nhat vé lién
két thyc thé, ap dung chung cho céc tin ding
trén cac OSN, phén tich 15i va xac dinh cac yéu
t6 c6 anh hudng dén hiéu qua thuc hién lién két
thuc thé, tir 46, d& xuat cdc mod hinh lién két
thue thé méi hiéu qua cho OSN. Qua do, khai
thac lién két thuc thé vao rut trich cac dic trung
ngit nghia biéu dién noi dung tin dang trén cac
OSN, tich hop vao mot s6 mo hinh hoc may dé
huén luyén céc b phan 16p nham xéac dinh mot
tin trén cac OSN nhim nhan dién thong tin sai
léch. Pé truy tim ngudn phat tan tin sai léch,
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nhom da khao sat cac phuong phap tién tién dé
phat hién sy bung phat dich bénh truyén nhidm
[32], [33], sau do ap dung cac phuong phap nay
cho mang xa hdi truc tuyén. Cubi cung, dé xuét
cac mo hinh phat hién bung phat tin sai 1éch trén
OSN tich hgp viéc xac dinh tin sai va truy tim
ngudn phat tan.

3.2. Lan truyén théng tin trong ciac MSN

Trong phan nay, nhém thyc hién nghién ctru, dé
xuit cac mé hinh gitip hiéu dugc sy lan truyén
thong tin trong MSN va sy anh hudng cua
chdng, nhu vay, nhom thuc hién muc tiéu hai
da dé ra. Nhu phan tich & trén, day 1 mot van
dé kho khan va thach thue, khi cac mang xa hoi,
vé ban chat, khong ngimg bién dong; cac mbi
tuong tac xa hoi trong ting OSN va lién mang
x3 hoi rat phuc tap va khong ngimg thay d6i
theo thoi gian. Sy lan truyén thong tin lién mang
dit ra yéu cdu can phai tién hanh cac nghién ctru
dé hiéu vé ban chat co tinh qui lut trong sy van
dong va phat trién ciia cac OSN, cling nhu mbi
quan hé hd twong giira cac OSN; dén nay van
viéc nghién ciru vé van dé nay chua nhan dugc
nhiéu quan tam, ngoai trir céng trinh [22] dugc
nhom 1am co s& dé md rong nghién ciru nay.

Pé tranh cac han ché tir cac nghién ctru trude
d6, nhom dé xuat cac mo hinh 1y thuyét co kha
nang phan anh cac hanh vi cua nguoi dung co
anh hudng trong cac MSN theo thoi gian dén
cac nguoil dung khic. Cac md hinh mang lai
nhitng hiéu biét giup tién doan dwoc cac phan
hoéi ctia ngudi dung d6i véi nhimng thong tin
(bao gdém thong tin sai 1éch), ciing nhu cach
thirc ma céc thong tin nay lan truyén trong cac
MSN. Hinh 1 trinh bay mot vi du vé MSN,
trong d6, moi nut dai dién cho mot ca nhan; khi
d6 néu xét trén mot OSN nhu Facebook, cac
“canh ndi” gitra hai nut 12 dai dién cho mbi quan
hé xa hoi gifra cd nhan d6 véi nguoi khéc trong
OSN nay hodc rong hon la trén MSN; mbi quan
hé d6 c6 thé 1a quan h¢ ban be, than quyén, dang
theo doi,...
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Mang lién két
xa hoi
VD: Twitter...

Mang lién két
xii hji da ting
VD: Facebook...

Mang lién két
xi hoi
VD: Linkin...

Hinh 1. Mét vi du vé MSN.

Trong hinh 1, trén mdi mat phang 1a mdi tang
c6 thé dai dién cho mot kiéu quan hé xi hoi cu
thé hodc mot ban chup nhanh kiéu quan hé xa
hoi cua ca nhan dang xét tai mot thoi diém cu
thé. Su biéu dién da tang nay mo ta viéc tién hod
ctia cac OSN, ciing nhu cac mbi quan hé phirc
tap bén trong mang d6. Vi du, téng Friends
trong Facebook trinh bay méi quan hé ban bé
giita tai khoan; trong khi d6, ting Family trinh
bay mdi quan hé than quyén cta nhitng nguoi
dung. Khi mét nguoi dung dang tin trén trang
ca nhan, tin d6 c6 thé lan truyén dén chi mot
hozc nhiéu cong dong ma ngudi dé c6 mdi quan
hé. Viéc ghép cac tang nham thiét 1ap mot goc
nhin toan cyc vé cac cong dong, cling nhu vé sy
lan truyén thong tin va gitp hiéu duoc viée lan
truyén thong tin trong cac MSN.

Tuy nhién, c6 thé thay su khé khan khi thyc
hién do tinh chdng chéo gitta cac cong dong
trong trng mang va gitta cdc mang véi nhau,
diéu nay thé hién & viéc ghép cac mit phang
khac nhau gitra cac mang khac nhau. Goi mdt
nguoi dung co tai khoan trén cdc mang khac
nhau la nguoi dung lién mang (crossing user)
va vi¢c ghép cac nguoi dung lién mang véi nhau
s& mo ta duoc cach thirc thong tin lan truyén tir
mit phang nay sang mit phang khac. Nhu vy,
1ap luan trén dan dén hiéu vé khai niém mang
x4 hoi da hop nhu 1a mang da chiéu nhiéu 16p.

Tir d6, nhom tién hanh nghién ciru cac mo
hinh lan truyén va anh huéng trong cac MSN,
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tap trung vao cac phuong phap ghép k mang
thanh mdt mang don - goi la mdt mang ghép
(coupled network). Uu diém cua cac mang ghép
cho phép tan dung dugc cac giai thuat san co di
dugc dé xuat cho mot mang duy nhét dé thiét ké
céc giai thuat hiéu qua cho mé hinh lan truyén
thong tin trong cdc MSN. Bén canh d6, phai
xem xét dén yéu cau thém bo nhé tang do phirc
tap trong biéu dién mang ghép. Luu ¥ rang, véi
dinh hudng giai phap nhu trén, qua trinh lan
truyén thong tin trén mang ghép G chi hoat dong
t6t khi k mang Gi trong mang ghép d6 c6 mo
hinh lan truyén thong tin déng nhat. Do vay,
nghién ctru Iy thuyét do thi nang cao dé nam bat
cac dic tinh khong ddng nhét cua cic mang
trong khi van bao dam thong tin lan truyén
trong mot mang Gi c6 thé lan truyén dén cac
mang khéac théng qua nhiéu nguoi dung lién
mang véi toc do lan truyén ngang bang trong
mang Gi.

3.3. Ngan chan thong tin sai léch

Nghién ctru dé xuat cdic mo hinh ngan chéan
thong tin sai Iéch mdt cach t61 vu. M6 hinh co
ban c6 thé xay dung nhu bai toan sau:

Ngin chin thong tin sai 1éch v6i chi phi thap
trong MSN: Cho truéc mdt MSN Gy, ..., Gy
trong d6, G; = (V;,E;), mot chin do tré
(latency bound) d va mé hinh lan truyén P, tim
kiém mot tap con véi luc luong cuc tiéu cac
nat hat gidng S € V = UK, V;, sao cho, néu S
duogc khir sai 1éch bang céc tin tét (c6 thé hiéu
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1a tin dung su that hodc tuyén truyén), it nhat
BilVi| nat trong mdi mang Gi c6 thé dwoc khir
sai 1éch v&i nhiéu nhat d ching (hop) dudi mo
hinh P vai 0 < Bi < 1.

Bén canh kha nang ngan chan thong tin sai
léch, mo6 hinh nay c6 mdt vai ung dung. Vi du,
mot cong ty c6 thé ap dung mo hinh nay dé lan
truyén tiép thi cho cic san phim quang céo,
bang cich cho ngudi ding hat giéng (nguoi
ding c6 nhidu mdi quan hé va tim anh hudng
rong trén mang) ding mién phi san pham, sau
khi thtr, nhitng ngudi dung nay nhanh chong
phat tan quan diém tich cuc cua ho vé san pham,
tao sy anh huong cuc dai dén quan diém cua
nhiéu nguoi khac vé san pham. Tuong ty, md
hinh nay, ciing c6 thé tmg dung vao gido duc
hanh vi x4 hoi, chang han nhu hiit thudc 13, bang
cach giao duc mot lwong nhé cac ca nhan c6 tim
anh huong 16n trén mang vé tac hai cua thude
14, sau do, ho nhan rong quan diém cta ban
than, tic dong dén nhan thic vé tac hai cia
thudc 14 trong da phan ngudi ding khac trén
mang. Nhém du kién nghién ctru d6 khé va dé
xuat cac giai thudt x4p xi chan tin hiéu qua cho
bai toan nay. Pau tién, du kién nghién ctru cac
két qua so bo trong [34] va [35] v6i chi mot
mang duy nhat G, nhung véi mé hinh lan truyén
moi thay vi mo hinh véi ngudng tuyén tinh nhu
trong cac nghién ciru nay. Sau dé, tiép tuc phat
trién céc giai phap thu duoc cho mot MSN. Cu
thé, chitng minh rang bai toan khdng thé xap xi
duogc vai hé s6 InA — O(In InA) trir khi P = NP
trong do, A 1a bac cuc dai cia mang G dung hé
thong k chirg minh khi d = 1. Qua d6, nhom
cling 4p dung céc k¥ thuat qui hoach nguyén,
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LinkedIn
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nhat cit nhanh va can dé phat trién cac giai phap
méi. Céac cu trac dir liéu g dugc nghién ciu
nham dat dugc cac giai phap kha mé rong — ¢6
kha niang van hanh tt trén nhiéu mang c6 qui
mo 1on.

4. Kétluan

Nhu da duogc trinh bay, sy phat tan rng rai cac
thong tin sai 1éch trén cac OSN la mot van dé
can phai nghién ctru nhdm dua ra cac bién phap
phat hién kip thoi va ngén chan hiéu qua. Cac
nghién ctru trudce co nhitng han ché di phén tich
& phan 2. Thach thirc ciia nhitng bai toan dit ra
khong chi dimg ¢ viéc phan tich ngit nghia dé
hiéu ndi dung thong tin lan truyén trong céc
OSN, con cho thiy thong tin sai 1éch c6 thé lan
truyén trong nhiéu OSN dong thoi khi cdc mang
nay c6 chung ngudi dung. Nhom xem cdc OSN
cO chung nguoi dung hinh thanh mdt mang xa
héi da hop (MSN). Céac nghién ctru trude gia su
réng thong tin chi lan truyén ndi bd trong mot
OSN cu thé, trong khi @0, thuc té cho thdy mot
ngudi ding ¢6 thé chuyén tiép thong tin tir OSN
nay sang OSN khac néu ngudi do6 c6 tai khoan
trén cd hai OSN.

Hinh 2 cho thiy mtrc d¢ tring lap giita mot
s6 OSN xét ¢ khia canh nguoi ding va trinh bay
ti 1é trung 1ap nguoi dung gitra mot s6 OSN phd
bién. Mot vai OSN cho phép cip nhat tu dong
tin dang ciia mot ngudi dung tir OSN khéc néu
nguoi dung do co tai khoan trén ca hai OSN.
Hinh 3 minh hoa truong hgp mdt ngudi dung
dang tin trén tai khodn Facebook, ndi dung s&
dugc cdp nhat tu dong trén tai khoan Twitter
cua cung nguodi d6 va nguoc lai.

User of these sites

82%
31%
36%

91%

20%

49% 70%

Hinh 2. Mirc d6 trung lap user trén cac OSN [14].
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Hinh 3. Ty dong cap nhat lién mang x4 hdi truc tuyén.

Tinh nang cho phép cép nhat tin lién mang nhu
vay gitp cho viéc lan truyén thong tin mot cach
hi€u qua trong va gilta cdc mang xa hdi. Tuy
vay, hanh vi cua viéc lan tmyén tin tic theo
cach thuc lién mang chua dugc quan tdm
nghién ctru. Trong qua trinh tim hiéu, nhom
chua nhan thdy c6 nghién ctru vé su lan truyén
va ngan chin thong tin sai 1éch trong cac MSN;
hon nira, phan tich ngir nghia dé hiéu noi dung
thong tin lan truyén trén OSN chua duoc tap
trung nghién ciru. Qua do, 1a co s¢ dé nhom tién
hanh d& xuat cac mo hinh va ky thuat méi dé
giai quyét cac van dé nay.

Trong nghién ctru, nhom dit muc tiéu dé
Xuét giai phap nham phat hién va ngan chan cac
thong tin sai 1€ch 1ay lan khong chi trong mot
OSN ma con MSN mét cach toi uu nhét. Dé cé
duoc cac giai phap d6, nhom dé xuat mot s6 mo
hinh va ky thuét khong chi dé dat duoc cac muc
tiéu clia nghién ctiu, con thuc day phat trién cac
nghién clru trong mang rat trich thong tin, 1y
thuyét t6i uu va xap xi danh cho OSN. Nghién
ctru gdp phan cung cap dir kién dé hiéu hon
cach van hanh trong trao d6i va chia sé théng
tin trong mang xa hoi truc tuyén nhu hién nay.
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