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TOM TAT

Nghién cuu dwoc thuc hién voi muc dich xdy dung mé hinh SEIR
mé réng ding phwong trinh vi phdn tré (DDEs), tich hop do tré «
va ham kiém sodt u(t), v(t) dé mé ta chinh xdc déng lwc lan truyén
tin don xa hoi. Mé hinh dwoc hiéu chinh, kiém dinh bcfng dir liéu
Google Trends vu “Vu an Lang Son”, dat R> > 0,95. Két qua xdc
nhdn ton tai giai doan “u bénh” théng tin va “cia $6 vang” can
thiép sém. Viéc chdm can thiép 2 ngay khién quy mé tin don tang
gdp doi, kéo dai thém 1 tuan. Két qua phdn tich nhay cam cho thdy
B la tham s6 quyét dinh, nhdn manh vai tro gido duc ki ning so.
Nghién cieu dé xudt hé thong “R-Shield” ba 16p (kj thudt - hanh
chinh - nhdn thire) va quy trinh “12 gio ving” dé giam thiéu toi da
thiét hai tin don trén mang xad hoi Viét Nam.

Tir khéa: Dich té, Google Trends, lan truyén tin don, mé hinh
SEIR, phwong trinh vi phan c6 dé tre (DDEs), R-Shield

ABSTRACT

This study develops an extended SEIR model using delay
differential equations (DDEs), incorporating time delay t and
control functions u(t), v(t) to describe rumor dynamics on social
media accurately. The model was calibrated and validated with
Google Trends data from the “Lang Son Case” rumor, achieving
R? > 0.95. Results confirm an information “incubation” phase and
a critical early-intervention  “golden window.” A 2-day
intervention delay doubles the rumor’s final scale and extends its
duration by one week. Sensitivity analysis identifies the
transmission rate 8 as the key parameter, emphasizing the
importance of digital literacy. The study proposes the “R-Shield”
three-layer defense system (Technical-Administrative-Awareness)
and the “I12-hour golden protocol” to effectively minimize the
damage caused by rumors on Vietnamese social media.

Keywords: Delay differential equations (DDEs), epidemiology,
Google Trends, R-Shield, rumor propagation, SEIR model
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1. PAT VAN PE

Trong thoi dai s6 hoa, su bung nd cua cac nén
tang mang xa hoi khién thong tin lan truyén vai te
do chong mit. Tin ddn chua kiém ching tré thanh
mot “mam bénh” tiém tang, d& bi bop méo dan dén
hiéu 1am, t6n thuong tam 1y va pha v& sy doan két
trong cong dong (Zhao et al., 2013; Al-Tuwairqi et
al., 2015; Zhu et al., 2020; Ghosh et al., 2023). Bac
tinh két ndi cao va nhay cam véi bién dong xa hoi
bién moi truong mang thanh “manh dit mau md”
cho sy nay sinh tin dn , 1am suy giam niém tin giira
céc ¢4 nhn va tb chic (Blinyamin, 2021; Marbun et
al., 2023).

Thyc té cho thay, cong tac quan ly thong tin hién
nay thudng mang tinh bi dong, chu yéu “chita chay”
khi tin don da bung phat thay vi chu dong phong
ngira. Sy thiéu hut cac cong cu dinh lugng khién nha
quan 1y khé xéac dinh quy mé anh huéng va “ctra sd
vang” dé can thiép hiéu qua.

Mic du cac m6 hinh toan hoc dich t& nhu SIR,
SEIR d3 duoc diéu chinh dé phén tich dong luc lan
truyén tin ddn (Zhao et al., 2013; Xu et al., 2017;
Sun et al., 2021; Marbun et al., 2023), nhung viéc
ung dung vao bdi canh Viét Nam véi dit liéu thuc té
con han ché. Dién hinh 1a tin don thit thiét vé “Vu
dan Lang Son” (thang 11/2025). Sy bung nd thong
tin giat gan nay da gy hoang mang 1on trong du
ludn trude khi cé su can thiép tir chinh quyén.

Xuét phét tir thuc tién d6, “R-Shield: M6 hinh
SEIR tich hop d¢ tré va kiém sodt” da duoc dé xuit
trong nghién ctru, mo6 hinh nay st dung dir liéu truy
vét b (Google Trends) tir chinh vu viéc Lang Son
dé kiém chimg. Muyc tiéu 1 cung cap co s khoa hoc
dinh luong gitip du bao xu hudng va tdi vu hda chién
lugc kiém soat tin don, gop phan xdy dung moi
truong thong tin an toan.

2. COSO LY THUYET VA PHUONG
PHAP NGHIEN CUU

Trong nghién cGu nady, cac moé hinh ngan
(compartmental models) da dugc ap dung dé mo ta
dong lyc lan tmyén tin don trong xa hoi, dya trén sy
tuong déng da dugc cong nhan gitra co ché lan
truyén tin ddn va dich bénh (Vazquez , 2022;
Zehmakan et al., 2023; Septyawan et al., 2024). Cac
mo hinh nay chia dan sé thanh cac nhém trang thai
va sir dung hé phuong trinh vi phan dé mé ta sy
chuyén d6i theo thoi gian (Al-Tuwairgi etal., 2015;
Xu et al., 2017; Giang, 2022). M6 hinh nén tang
SEIR dugc chon lam co s, v6i SEIR bd sung nhom
Exposed dé phan anh giai doan do dy trudc khi lan
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truyén. M6 hinh duogc hiéu chinh thém yéu t do tré,
kiém soat va kiém dinh bang dir liéu thyc té tir dot
lan truyén tin dén “Vu 4n Lang Son” trén mang xa
hoi Viét Nam vao thang 11/2025.

2.1. M4 hinh SEIR co béan

Khi tiép xuc véi tin don, ca nhan thuong khong
lan truyen ngay ma trai qua giai doan tiém an hoic
do dy dé can nhic, xac minh thong tin (Al-Tuwairqi
etal., 2015; Dehaj et al., 2025). M6 hinh SEIR dugc
mé rong tir SIR bing cach b sung nhom Exposed
(E) @ mo ta chinh x4c giai doan nay (Xu et al.,
2017; Barro et al., 2018). Nhém E gdm nhitng ngudi
d3 tiép nhan tin d6n nhung chua quyét dinh chia sé,
dang trong qua trinh “u bénh” thong tin (Afassinou,
2014; Giang, 2022). Sau thoi gian do dy, ho co thé
tro thanh Infected (Spreader) hodc chuyén thang
sang Removed (Stifler) (Liu et al., 2017).

H¢ phuong trinh vi phan ciia mo6 hinh SEIR co
ban dugc st dung lam nén tang (Afassinou, 2014;
Liu et al., 2017; Giang, 2022):

as(t)  ,S()I(t)
a PN
dE(t)  ,S(0)I(2)
TR O )
Lm:aE(t)—yl(t)
OO

Trong d6:

- S(t).E(2),1(2),R(t) lan luot 1a sb luong
c4 nhén trong cac nhom twong tng tai thoi diém ¢

SIR.

£,y c6ynghia twong ty nhu trong mo hinh

Tham sé o« laty 1& chuyén d6i tir phoi
nhiém (E) sang lay lan (I) (transition rate from

1 .
exposed to infected). — bi€u thi cho khoang thoi
a

gian u bénh trung binh, tuc 1a thoi gian do du trung
binh trudc khi mét ngudi quyét dinh lan truyén
tin don.

Viéc thém nhom E giip m6 hinh phan anh sat
hon hanh vi thyuc té ctia ngudi ding mang xa hoi khi
d6i mit véi tin don “Vu 4n Lang Son”. M6 hinh nay
1a co s dé phat trién phién ban mé rong, tich hop
d6 tré va kiém soat, nhim phan tich dong luc lan
truyén va dé xuat giai phap can thiép hiéu qua.
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2.2. Mo hinh SEIR dé xuit

Mb hinh SEIR truyén théng mé ta giai doan tiém
an (Exposed - E) bang phwong trinh vi phan thuong
(ODE) vdi thoi gian chuyén doi tuan theo phan phdi
mii. Tuy nhién, thyc té cho thiy thoi gian do du
trude khi lan truyén tin don thuong gan véi mot
khoang ¢ dinh hon 12 ngiu nhién theo ham mii. Vi
vay, md hinh SEIR m¢ rdng st dung hé phuong
trinh vi phan tré (Delay Differential Equations -
DDEs) di dugc dé xuét thay cho ODE, két hop dong
thoi hai loai d9 tré: do tré noi tai ctia ngan E va do
tré thoi gian T trong qua trinh tiép xuc ban dau.

'Hé phuong trinh DDEs ctia m6 hinh SEIR dé
xuat c6 dang:

d —z)I(t—
S(t):_ﬂS(t z’) ( T)—uS(t)
dt
E I
dE@) _, S(t- z’) (r Dk
dt 2)
dl(t) I(t) I(t)+ R(1))
a0y (1)
dR(t) I(0)x(1(0)+ R(t))
= I (¢ S (¢
0 y v +vI(1)+uS(t)
Trong d6:
- S,,R: s lugng ngudi O trang thai
Susceptible, Infected va Recovered tai thoi diém ¢ .
- S(t-7),I(t—7),R(t—7): gid tri cla

S,1,R tai thdi diém t—1 (delay).

N=R+I+R:
dong, 1a hang so.

tong sO nguodi trong cong

A : ty 1¢ lay nhidm.

¥ : ty 18 phuc hdi hoic ngung lan truyén.

— 7 : thoi gian tré, wéc lugng = 1 ngay tir s6
liéu khao sat 520 hoc sinh cia tac gia Hau et al.

(2025).

u: ty 1& can thiép chuyén truc tiép tir
Susceptible sang Recovered.

v ty 1& can thiép chuyén truc tiép tir Infected
sang Recovered.

Lay nhiém tao ra ca nhan E méi phu thude vao
trang thai hé thong tai thoi diém t—t, con chuyén déi
tir E sang I dién ra véi ty 1é xac dinh. M6 hinh con
tich hop cac ham kiém soat u(t) dai dié€n cho cac bién
phap can thiép (dinh chinh thong tin, tuyén truyén
su that, han ché tiép can). Viéc sir dung DDEs giup
tai hién chinh xac hon dién bién thyc té cua tin don
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“Vu an Lang Son” thang 11/2025 trén mang xa hoi
Viét Nam, dong thoi xdc dinh thoi diém va cudng
do can thiép t0i uu dé giam thiéu quy mé va toc do
lan truyén.

2.3. Phwong phap wéc lrgng tham s6

Bai toan xac dinh cac tham s dong luc hoc
f,a,y ciiamd hinh SEIR tir dir liéu Google Trends
duoc thiét 1ap dudi dang mot bai toan tbi wru hoa phi
tuyén. Ham mit mat (Loss Function) J (B.a,7)
dugc dinh nghia 13 Sai sé can quan phuong (RMSE)
gilta di¥ liéu mo phong 7, va dit liéu thuyc té 7,

J(B.a,y)= \/%Z(ls,-m (.0 7)1 (t.8.2.7))
(3)

Viée cuc tiéu héa ham J (f.a,y) tuan theo

nguyén 1y wéc lwong binh phirong toi thiéu (Least
Squares Estimation), phuong phap tiéu chuin dé
khép cac mo hinh dich t& vé6i dit lidu chudi thoi gian
(Chowell, 2017).

Dé giai bai toan nay, thudt todn L-BFGS-B
(Limited-memory Broyden-Fletcher-Goldfarb—
Shanno with Bounds) da duoc sir dung. Day la thuat
toan tdi uu hoa sb hoc tién tién cho phép tim kiém
nghiém toan cuc nhanh chéng trong khi van dam bao
céc rang budc vat Iy ciia tham sb (vidu: £ >0,y >0
(Byrd et al., 1995)).

2.4. Giéi han cia dir liéu Google Trends

Google Trends khong cung cp s6 lwong nguoi
dung tuyét déi, ma chi phan 4nh mtc d6 quan tam
turong ddi theo thoi gian. Viée quy ddi chi sé tim
kiém sang quy mo lan truyén trong nghién ctru nay
duge thuc hién nhim kich ban héa dong luc lan
truyén, khong nham e tinh chinh xac so ca nhan
tham gia. Do do, cac Kkét qua dinh luong can duge
hiéu nhu cong cu so sanh tuong dbi giita cac kich
ban can thiép, thay vi s6 liéu théng ké dan s6. Han
ché nay 1a dic diém chung cia cac nghién ciru sir
dung dir liéu du vét sé va khong 1am suy giam gia
tri dong hoc ciia mo hinh.

3. THU'C NGHIEM, PHAN TiCH VA

DANH GIA MO HINH DE XUAT

3.1. Kétqua

3.1.1. So sanh véi cdc mé hinh nén

Pé danh gia tinh kha dung va phu hop ctia md
hinh dé xuét, viéc so sanh v6i hai md hinh nén phd
bién di duoc tién hanh: (i) SIR ¢b dién va (ii) SEIR
khong tich hop d6 tré va kiém soat nhu Hinh 1. Két
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qua cho thdy cac mé hinh pén khong tai hién dugc kiém soat mé phong chinh xac ca pha 1 bénh, bung
giai doan tang cham ban dau va diém gay khtc sau phat va suy giam, qua d6 ching minh vai tro thiét
can thiép, dan dén du bao qua mirc quy mo lan yéu ctua do tre hanh vi va b1en kiém soat trong bdi

tmyén. Nguoc lai, md hinh SEIR tich hgp d6 tré va canh lan truyen tin don thue té.

,,,,,,,,,,,,,

Hinh 1. Két qua mé phéng ciia cac mé hinh dich té

Ghi chii: (@) mo hinh SIR khong tich hop do tré va kiém sodt; (b) mé hinh SEIR khong tich hop do 1ré va kiém sodt; (c)
mé hinh SEIR tich hop dé tré va kiém sodt

3.1.2. Kiém dinh thwc nghiém mé hinh —  Dbi v6i mot tin don gidt gén tAm c& quéc gia
o (nhu vu "Lang Son", "vu an chan dong"), két qua

Phuong phap “phdn tich ddu vét kj thudt so hie ) thong th tinh 16 i
(Digital Trace Analysis) da dugc st dung. Dir li¢u cdc nghién ciru ruyen ong thuong ude tinh né tiép
can dugc khoang 0,5% - 1% tong s6 nguoi dung tich

chudi thoi gian (Time-series) dugc trich Xudt tir S B

Google Trends, cong cu dugc Choi and Varian cuc (trong nghién citu ndy, nhom tdc gia lay gid iri
b v v A N 0,

(2012) chimg minh 14 c6 kha ning “du bdo hién tai” 748 binh 14 0,75%).

(Nowcasting) hanh vi dam doéng véi do chinh xac — Tinh toan: 0,75% cta 76.200.000 nguoi =
cao. 571.500 nguoi.

— Tir khéa truy Van “Lang Son”, “vu 4n Lang — Xac dinh K:
Son”, “an thit nguoi”.

_ 571.500

— Pham vi: Lanh thd Viét Nam. =5.715 %)

— Thoi gian: 20/11/2025 — 02/12/2025. o . L
Dir liéu tho tai Bang 1 va Hinh 2 cho thay dién

Dir li€u tho tir Google Trends la chi s6 quan tim bién ciia tin dn tuan theo phan phéi c6 dang “dinh
tuong doi (Index 0-100). Chi s6 0-100 chi cho ban nhon bdt doi xitng” (Asymmetric Spike). Dua trén
biét xu hudng tang giam va mirc d¢ quan tim twong phan tich thyc té tir Google Trends cho tir khoa
doi glﬁa CéC Ilgé,y, chir khéng phél 1a con sO nguc‘ri “ang Son”, “an thit ngz,ro"j” va “vu dn Lang Son”’
thyc sy. D€ dua vao phuong trinh vi phén, ching toi trong thang 11/2025 (nhu da x4c minh & céc budc

ap dung ky thudt quy doi quy mé (Volume trudce), chiing ta co b dit liéu phan anh dung dién
Estimation). Dua trén bao céo Digital 2025 vé lugng bién “nhen nhém = bung nd > dap tat”.

ngudi dung mang xa hoi tich cuc tai Viét Nam (We e g ) L A
Are Social & Kepios. (2025)), hé s6 nhan (K) duge Giai doan tiem an (20/11 - 25/11): Chi s6
xéac dinh dé chuyen dbi chi s6 Index sang so luong
ngudi thuc té (Irear). Bdo cdo nay cho biét Viét Nam

quan tim & murc thap (<5%), chu yéu la cac thong
tin rai rac chua dugc kiem ching.

¢6 khoang 79,8 triéu nguoi ding Internet, véi ty 18 — Giai doan bung n6 (26/11 - 29/11): Chi o
tham nhép Internet dat 78,8% dan s, trong d6 co tang vot theo ham mu, dat dinh cuc dai vao ngay
76,2 triéu tai khoan ngudi dung mang xa hoi, tuong 29/11. Day la thoi di€m tin gid duge cong huong boi
duong 75,2% dan s6. Day 1a qudn thé tiém néng (N). cac yéu to "giat gan" (shock value) va sy chia s¢ 6
at do tAm ly so hai cua cong dong.
Lo = Google _Indexx K (4) — Giai doan suy giam (30/11 - nay): D thi gy
Ubc heong dinh diém (Peak Volume) khiic va lao dé¢ nhanh ngay sau méc thoi gian nay.

— Chung ta dat cau hoi: "Vao ngay suw viéc néng
nhat (Google Index = 100), c6 khoang bao nhiéu %
ddn so mang thyc sw quan tam?"
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Explore search trends.

@ an thit nguai” @ vuénLang Son’
Sech i Search terr

Interest over time (

@
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Clear & Suggest search terms

Ha Vin Pl G
Search s

Average interest ()

Hinh 2. Dién bién ciia tin don thu thap tir Google Trend

Bang 1. Dir liéu thue té d3 quy ddi tir Index sang s6 nguoi

Ngay Giai doan S6 nguoi lan truyén (I) Ghi cha

20-25/11 U bénh (E) <1000 Tin réc rai ric, chwa ai dé y.
26/11 Bit déu (I) 15.000 Xuét hién trén Facebook, TikTok.
27/11 Tang tc 120.000 Cong huong.
28/11 Buing nd 400.000 Lan truyén manh.
29/11 Dinh diém 571.500 Tin don dat dinh.
30/11 Can thiép 250.000 Cong an, bao chi vao cudc.
01/12 Suy giam 80.000 Hiéu qua cua Control.
02/12 Tan du 30.000

Diéu nay phu hop véi quan sat thuce té khi hang
loat video Til(Tok v€ vu viéc xuat hién vao dém
26/11/2025 dén dém 29/11/2025.

Két ‘qud'u'éc luong tham $6 khéi tao mé hinh
SEIR dé xuat

Thuat toan toi wu hoa (Optimization) duoc sir
dung dé khép nbi (fitting) dir liu thyc t& vao hé
phuong trinh vi phan SEIR c6 tich hop yéu té kiém
soat va do tré. Két qua cho thdy mo hinh dat d6 phu
hop rit cao voi hé s6 xac dinh R? > 0,95 phan anh
murc d phu hop cao gitta dong lyc hoc ciia mo hinh
va xu hudng bién thién cua dit lidu truy vét s6 theo
thoi gian. Gid tri R? khong duoc hiéu 1a kha nang du
bao chinh xac sb lugng c4 nhén lan truyén tin don,
ma 12 bang chimg cho thiy mé hinh da tai hién dung
hinh dang, thoi diém dinh va xu huéng suy giam cia
qué trinh lan truyén.

Céc tham sb khoi tao mé hinh (N, EO, 10, RO, S0)
duoc udc lugng dugce ude lugng nhu sau:

N = 10.000.000 > Cong ddng mang quan
tam (10 triéu nguoi)

— E0=5.000 -> Sb ngudi dang u tin (nghe
nhung chua share) ban dau
10 =1.000

289

RO=0
SO0=N-EO0-1I0-RO

Két qua md phong vai dit liéu “Vu an Lang Son”
trén Google Trend nhu Hinh 3 cho thiy su tuong
thich cao gira md hinh SEIR de xuét va dit liéu thyc
té cia vu viéc. Bo tham sd t6i wu tim duoc bing
thuat toan L-BFGS-B (mét dang thudt toan Gradient
Descent) phan anh chinh xac ban chét su kién: Hé
s6 lay nhiém sau khi t6i wu £ ~ 25,02 & muc cuc
cao x4c nhan tinh chét "siéu lay nhiém" dic trung
clia céc tin don giat gan dénh vao ndi s¢ hii. Dong
thoi, hé sé hdi phuc ¥ ~ 21,07 16n cho thay hiéu qua
tirc thi va manh mé& cta bié€n phap can thi¢p hanh
chinh (g& bai, xtr phat) bit dau tir ngay thtr 4. Trong
khi cac tham sb noi tai ctia tin don (5,7 ) duoc giir
nguyén la hing s6 dic trung cho sy viéc, thi cac bién
kiém soat (u,v) dugc md hinh hoa dudi dang ham

béc thang (step function). Tai thoi diém ¢ =4, cac
bién (u,v) chuyén trang thai dot ngot tir 0 1én mirc
cao (0,5 va 0,8), dai dién cho tac dong tirc thoi clia
cac bi¢n phap hanh chinh.

Vé dudng cong mo phong, I bam sat cac cot dir
liéu thyc té, tai hién thanh cong diém gay khiic va
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xu huéng lao déc thing dimg sau dinh dich - diéu
ma cac mo hinh c6 dién khong thé giai thich.

Tham s6 a % 0,6 (twong tng thoi gian G tin ~1,6
ngdy) cung cb gia thuyét vé sy ton tai cua do tré
thong tin, chung minh c6 mot giai doan tich tu ngﬁm
trude khi tin don bung nd cong khai.

Diéu nay cho thdy mo hinh di dinh luong hoa
thanh cong co ché dong luc hoc cua tin dén, tao co
sO tin cdy ving chic cho cac so sanh ddi chimg
tiép theo

M@ phéng | (D3 sira 15i) T
~—- Mé phéng E (U bénh) .
—— Can thiép manh (t=4} /
Dir ligu Thire t& (Vu Lang Son} /;

8,000,000
7,000,000 -
6,000,000
5,000,000 / A

\
4,000,000+ / N,

56 lugng ngusl

3,000,000 - i/
/
2,000,000+

1,000,000

¥
.
° e — 7:\_‘—‘-?—_.;
0 1 2 3 4 5 ] 7
Ngay

Hinh 3. Mé hinh SEIR c6 yéu t6 kiém soat
(Control) va do tre (Delay)

Ngoai ra, viéc so sanh ddi ching (Counterfactual
Analysis) m6 hinh SEIR khi cé su can thiép va do
tré véi mo hinh SEIR khong cé su can thiép ciing di
dugc thyc hién, két qua nhu Hinh 4 da cung cép
bang chimg dinh lugng thuyét phuc vé vai tro "séng
con' cua cong tadc quan ly nha nudce.

Biéu dd cho thay sy phan hoa kich tinh ngay sau
thoi diém ¢ = 4 trong khi s6 ngudi lan truyén I mo
hinh d xuét (c6 can thiép) giam dot ngdt va bam sat
dit liéu thyc té nho bién kiém soat (u,v), thi duong
cong s6 ngudi lan truyén I khi khong can thiép tiép
tuc bung nd theo ham md, dy bao s6 luong ngudi tin
tin don s& vuot xa con sb thuc té va kéo dai dai ding.

—— Mé hinh d& xudt (C6 can thiép)
=== Kich ban khong can thiép
Thaoi diém Chinh quyén vao cudc
Dir liéu thuc té (Vu Lang San)

4,000,000 +

3,000,000

2,000,000

S6 lugng ngum lan truyén (1)

1,000,000 1

Hinh 4. So sanh hiéu qua khi cé can thiép va.
khong can thiép
Diéu nay ching minh ring sy sut giam nhanh
chong cua vu viéc Lang Son khong phai do quy luat
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bao hoa ty nhién, ma la Kkét qua tryc tiép cua cac bién
phap hanh chinh cudng ché. Néu thiéu sy can thiép
nay thi tin don chic chin s& phat trién thanh mot
cudc khing hoang truyén thong mat kiém soat.
3.1.3. Pdanh gid dé nhay ciia mé hinh dé xudt
doi véi tham sé [ va y

Trong nghién clru nay, viéc danh gia do nhay cua
mo hinh dé xut ciing dugc nhém tac gia phan tich
va két qua da khing dinh tinh 6n dinh (robustness)
va logic cia md hinh SEIR dé xuét nhu Hinh 5 va
Hinh 6.

~ Thir nhat, m6 hinh thé hién do nhay cao véi hé
s0 lay nhiém f . Chi mot thay d6i nho cta f cling
khién dinh tin don bién dong I6n, xac nhan rang béan
chat "siéu 14y nhiém" la nguy co cot 161 cua tin don
giat gan. Diéu ndy nhan manh tam quan trong cta
céc giai phap phong ngtra ("vac-xin s0") dé giam f
ngay tir nguon.

Thir hai, bién thién ciia y ching minh vai tro
quyét dinh cua tdc d6 phan ung. Néu chinh quyén
can thiép cham (twong ung y thap) thi tin don s&
kéo dai dai ding va gy hau qua 16n hon nhiéu so
véi viée chi giam dinh dich.

Viéc phan tich d6 nhay chiing minh mé hinh
khong chi khdp tot véi dit liéu qua khr ma con co
kha nang du bao tin cdy cho cé}c kigh ban tuong lai,
la co s khoa hoc viing chac d¢ ra quyét dinh
quan ly.

3.2. Thao luidn

3.2.1. Vai tro cua “giai doagn u bénh”

Két qua md phong nhu Hinh 5 chi ra sy ton tai
clia d6 tré thong tin (@ = 0,6) va tin don b1‘1ng phat
vao ngdy 29/11 v6i 571.500 nguoi lan truyén sau 9
ngay ké tir ngdy xudt hién tin don, trong d6 giai doan
u bénh tir ngay 20/11 dén 25/11. Piéu nay ngu ¥ ring
tin don di lan truyén 4m i trong cac nhém kin (Zalo,
Messenger - hay con goi 1a Dark Social) truée khi
xudt hién trén cac nén tang cong khai
(Facebook/TikTok). Pay la "khoang thoi gian vang"
dé canh bao sém nhung thuong bi bo 15 trong quy
trinh xtr ly khing hoang hién tai.



Tap chi Khoa hoc Dai hoc Can Tho

—— Beta thap (20.0)
—— Beta gdc (25.02)
—— Beta cao (30.0)

Thyc té

600,000

500,000

400,000

300,000

S8 ngudi lan truyén (1)

200,000

100,000

Ngay

Hinh 5. P9 nhay khi thay déi téc do lay lan /7

—— Gamma thap (15.0)
—— Gamma géc (21.07)
—— Gamma cao (27.0)

Thyc té

800,000

600,000

S8 ngudi lan truyén (1)
8
S
g
H

200,000

Ngay

Hinh 6. P9 nhay khi thay ddi téc dd hdi phuc y

3.2.2. Tac dong quyét dinh cia bién s6 kiém
sodt

Dbi v6i cac tin ddn mang tinh chit rung ron, de
doa an ninh trat tu, co ché "tu diéu chinh" cua cong
déng mang gén nhu vo hiéu. Tin ddn chi bi dap tat
khi ¢6 sy can thiép cudng ché tir bén ngoai (External
Control).

Quan sat d6 thi vao ngay thir 5 (ngay 30/11), khi
bién sb u dugc kich hoat (twong tmg véi viée Cong
an phat canh bao va bao chi déng loat vao cudc), $6
lwong ngudi lan truyén (1) da giam 70% chi trong
vong 48 gid sau do.

DPé danh gia tam quan trong cua "thoi diém
vang" trong xir Iy tin don, nghién ctru thyc hién mo
phong 2 kich ban gia dinh thay d6i thoi diém can
thlép (tstart):

Kich ban can thiép som (som hon 2 ngay):

Néu viéc dinh chinh dién ra ngay tir ngay 27/11
(sau khi tin don xuat hién trén Facebook, TikTok),
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dinh dich s€ gidm téi 90%. Tin ddn sé bi triét tiéu
ngay trong giai doan U bénh ma khong gay ra su
hoang mang dién rong.

Kich ban can thiép mudn (tré hon 2 ngay):

Neu chinh quyén cham tre dén ngay 02/ 12 moi
lén t1eng, md hmh du bao sb luong ngudi tiép can
tin don s& tang gap doi (dat ngudng 1,2 tridu ngudi)
va thoi gian ton tai cta tin don s€ kéo dai thém 1
tuan, gdy hau qua nghiém trong vé an ninh trat ty.

Tir phan tich dinh luong trén, c6 thé két luan
rang: “Toc dj phdn img” chinh 1a bién sb quan
trong nhat trong cong thirc dap tit tin don. M6 hinh
SEIR m¢ rong d chimg minh rang viéc dé tin don
lot qua "giai doan 1 bénh" (Exposed) khién nd luc
xtt Iy (Control effort) ting 1én theo cip s nhan. Do
d6, hé théng giam sat mang xa hoi can tap trung phat
hién cac du hiéu bat thuong ngay tir cac nhom thao
ludn nho truéc khi ching trg thanh xu hudng
(Trending).

3.2.3. Pé xudt gidi phdp

Tir két qua phan tich mo6 hinh SEIR c¢6 yéu t6
kiém soat dbi voi vu viéc "Tin dén Lang Son",
nghién ctru dé xuat hé thong giai phap can thiép theo
3 16p: kJ thudt - hanh chinh - nhan thirc. Mbi giai
phap dugc thiét ké dé tic dong truc tiép vao cac bién
s6 cu thé ciia phuong trinh lan truyén.

Giai phap ky thuat - Canh bdo som - tan dung
giai doan “0 bénh” (E). Social Listening va
Anomaly Detection dugc sir dung dé quét tir khoa
thoi gian thyuc trén Facebook, TikTok. Khi lugt tim
kiém ting dot bién >20% trong 1 giv = gui canh
bao tirc thi cho b phan truyén thong.

Giai phap hanh chinh - Quy trinh “12 gio vang”
- 1t ngan thoi gian can thiép dé toi wu u. Co ché
“phat ngén mot cira” can dugc thiét 1ap: Cong an
tinh/thanh phd ra thong béo chinh thirc trong 12 gi¢
dau Pong thoi, yéu cau cac nén tang gd ngay video
gbc (twong dwong chuyén cudng birc I > R).

Gidi phdp gido duc - “Vic-xin s6” - giam hé s6
B bang chién dich “Cham lai 3 gidy”: khuyén khich
ngudi dan ty hoi “Ngudn & dau? Co6 bi cat ghép
khong?” trude khi chia sé, tao “ma sat tdm 1y” lam
cham téc do lan truyén.

Trong khudn khé mé hinh SEIR tich hop do tré
va kiém soat, hé thong R-Shield duoc thiét ké nhu
mot co ché can thiép truc tiép anh xa vao cac tham
s6 dong luc hoc. Lop ki thuat tic dong 1én khoang
Exposed (E) bang cach phat hién sém tin hiéu bat
thuong tir dir liéu truy vét s, giam do tré hanh vi t
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va han ché tich tu ngﬁm cua tin don. L6p hanh chinh
tuong ung voi cac ham kiém soét u(t), v(t), chuyén
cudng buc ca nhan tir khoang Infectious (I) sang
Recovered (R) thong qua bién phap chinh thirc nhu
dinh chinh, g& bo ndi dung va xur phat. Lop gido duc
anh huong gian tiép nhung bén vimg dén hé sb lay
nhidm P bang cach nang cao k¥ ning sé va tu duy
phan bién, tir d6 giam tdc d6 lan truyén tir ngudn.

Quy trinh “12 gid vang” dai dién cho chién lugc
t6i wru hoa thoi diém kich hoat kiém soat. Két qua
mo phong chi ra ring viéc trién khai bién phap hanh
chinh trong 12 gio dau sau khi tin don vuot ngudng
phat hién & giai doan Exposed din dén giam manh
quy mé dinh lan truyén va rit ngén dang ké thoi gian
ton tai cua tin don. Nguoc lai, viéc tri hodn 24 — 48
gio gdy suy giam hiéu qua can thiép theo cp sé
nhan. Do d6, “12 gi¢ vang” khong chi la nguyén tic
quén tri ma con 1a két qua dinh luong truc tiép tir mo
hinh SEIR tich hop d9 tré.

Quy trinh xir Iy chudn héa 4 bude:

1. Giam sat (phat hién E tang cao) = 2. Xac
minh (<6 gio) > 3. Kich hoat kiém soat u (dinh
chinh + g& bai) 2 4. Hoi phuc (gi4o duc sau khung
hoang, chuyén dan ching sang R).

H¢ thong 3 16p két hop giup giam dang ké dinh
lan truyen va rat ngan thoi gian khing hoang
tin don.
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