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DU BAO BIEN BONG VA RUI RO CUC DOAN CUA STABLECOIN:

BANG CHUNG TU USDT YOI MO HINH GARCH-KNN

VA UOC LUONG VAR-CVAR

TRAN BA THUAN'

Toém tat

Nghién ciru dé xuét khung lai GARCH-KNN duoc téi uu héa bdng GA-PSO nhdm dw béo bién déng
va rui ro cuc doan cua stablecoin USDT trong thj trurong tién ma héa. DiF lidu duoc xir ly théng qua
log-return, céc chi béo ky thuét va PCA nhdm giam chiéu di liéu va han ché da céng tuyén. Két qua
thue nghiém cho thdy mé hinh GARCH-KNN vuot tréi so véi GARCH va KNN don 1é véi MAE =
0.0027, RMSE = 0.0087, R? = 0.9507 va QLIKE thép, phan anh d6 chinh xéac dw bao cao. Mé hinh
dbng thoi ndm bét hiéu qué hién tuong cum bién dong va cai thién kha ndng dw bao rui ro. Céc két
qua thure nghiém cung cép bang chirng hé tro céi thién co ché giam sat thij truong, t6i wu héa quan tri
rdi ro va téng cuwong én dinh tai chinh trong béi cénh thj truong bién dong manh va bét dinh gia téng.

T khéa: Dy bdo bién dong, Mé hinh GARCH-KNN, rti ro cuc doan, SHAP, Tether (USDT)
Phan loai ma JEL: C22, G17, G12, G18, G15

FORECASTING VOLATILITY AND TAIL RISK OF STABLECOINS: EVIDENCE FROM USDT
USING THE GARCH-KNN MODEL AND VAR-CVAR ESTIMATION

Abstract

This study proposes a hybrid GARCH-KNN framework optimized by the Genetic Algorithm-Particle
Swarm Optimization (GA-PSO) approach to forecast volatility and tail risk of the USDT stablecoin
in the cryptocurrency market. The dataset is processed using log returns, technical indicators, and
Principal Component Analysis (PCA) to reduce dimensionality and mitigate multicollinearity. The
empirical results demonstrate that the hybrid GARCH-KNN model outperforms the standalone
GARCH and KNN models, achieving MAE = 0.0027, RMSE = 0.0087, R? = 0.9507, and a lower
QLIKE value, indicating superior forecasting accuracy. The proposed model also effectively captures
volatility clustering and improves tail risk forecasting performance. These findings provide empirical
evidence for enhancing market surveillance mechanisms, optimizing risk management practices, and

strengthening financial stability amid heightened market volatility and uncertainty.
Keywords: Volatility forecasting, GARCH-KNN model, tail risk, SHAP, Tether (USDT)
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GIOI THIEU

Trong nhitng ndm gan day, stablecoin da tré thanh
mét thanh t6 quan trong trong hé sinh thai tai chinh s6
nhé co ché neo gia véi tién phap dinh, qua do gitp
gidm chi phi giao dich va tang hiéu qua thanh toan
xuyén bién gi¢i (Ante, 2025). Tuy nhién, sy phat trién
nay dong thdi dét ra cac thach thirc dang ké déi véi
6n dinh hé thdng tai chinh va co ché giam sat tién té
(Auer va cong sw, 2023). Mac du stablecoin thwdong
c6 mirc bién dong thap hon cac tai san tién ma hoéa
khac, ching van tiém &n rai ro phi tuyén va hiéu trng
lan truy&n manh trong nhirng giai doan cang thang thi

trwdng, dwoc ghi nhan théng qua cac md hinh nhw
GARCH, DCC-GARCH va CoVaR (Gherghina va cong
sy, 2025; Franco va cdng sw, 2025). Trong linh virc
dv béo bién déng, xu hwéng nghién clru dang dich
chuyén t&r mé hinh kinh t& lwong truyén théng sang
cac phwong phap hoc sau va mé hinh lai, bao gdm
CNN-LSTM va céc bién thé dwa trén yéu tb rdi ro (Kim,
2025; Fieberg va cong sw, 2023). Béng thdi, cac mo
hinh tich hgp nhw wavelet-HAR-RV, TVTP-MS-HAR-
RV va HAR-RV két hop LSTM-PCA da cho thay s cai
thién dang k& kha nang dw bao ngoai mau (Clements
va Vatsa, 2026; Li va cdng sw, 2025). Trong khi do, cac
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phwong phap hoc may nhw LSTM, SVM hay hoc tang
cwdng thuwong vuot trdi so véi mé hinh truyén thdng,
con KNN chil yéu duoc stv dung nhw mé hinh tham
chiéu (benchmark) (Nti va cong sw, 2020; Hu va cong
sy, 2021; Fischer va Krauss, 2018).

Tuy nhién, hién chwa c6 nghién ctru ndo khai thac
khung GA-GARCH-PSO-KNN trong du bao bién dong
stablecoin dwai diéu kién rdi ro cuc doan va bét dinh
phap ly. Khodng tréng nay d&c biét quan trong trong
bdi canh Viét Nam dang tirng buédc hoan thién khung
phap ly cho tai san s, tién ma héa va co ché quan ly
stablecoin, nham vira thic day dbi mai tai chinh vira
kiém soat rti ro hé théng. Do d6, nghién ctru nay dé
xuét khung lai GA-GARCH-PSO-KNN tich hop SHAP
va VaR-CVaR nham nang cao dé chinh xac duy bao,
tang kha nang giai thich va mé hinh héa déng luc bién
doéng ctia USDT, qua dé déng gép ca vé phwong phap
luan va thwc nghiém trong bdi canh thi trwdng tai chinh
m&i néi va mdi treerng phap ly dang dwoc hoan thién.

PHUONG PHAP NGHIEN c(ru

Phwong phap

Nghién ctru nay dé xuét khung phwong phap dinh
lwong tich hop nham dw bao bién dong va do lwong
rdi ro cwc doan ctia USDT trong béi canh bét dinh phap
ly. D@ liéu dau vao dwoc xay dwng tlr cac dac trung
tai chinh - ky thuat bao gdm bién déng, thanh khoan
va dong lwgng thi trivdng. Trwdc tién, mé hinh GA-
GARCH duwoc str dung dé wéc lwong dong lwc bién
déng c6 diéu kién va tao bién déc trung dau vao quan
trong. Tiép theo, PCA duwoc ap dung dé giam chiéu
dtr liéu, trich xuat cac nhan t6 tiém an va loai bd da
cdng tuyén, qua dé téi wu khdng gian dac trung. Trén
nén dir lieu da xor ly, m6 hinh KNN duwoc trién khai
d& hoc cAu tric phi tuyén cla loi suét va duoc tdi wu
héa tham sb bang PSO nhdm nang cao hiéu suét dw
bao. D& tang kha nang giai thich, phwong phap SHAP
dwoc str dung nhdm dinh lweng mirc dd déng gép cuia
tirng bién dbi v&i dy bao bién dong. Bong thdi, rdi ro
cwc doan duoc do lwdng thdng qua VaR va CVaR,
phan anh day du rdi ro dudi trong thi truérng. M6 hinh
duworc thiét ké theo co ché dw bao 21-bwdc nhdm md
phong dong lwc trung han cla thj trwdng. Hiéu nang
dwoc danh gia béng MAE, MSE, RMSE, R?, STD va
QLIKE. Cuéi cuing, kiém dinh chéo theo chudi thdi gian
va phan tich d6 nhay dwoc thuc hién nhdm dam bao
tinh &n dinh va kha nang téng quat hoéa ctia mé hinh
trong diéu kién di liéu tai chinh bién déng cao.

Div liéu

D@ liéu nghién cru sir dung chudi gia stablecoin
USDT, trong d6 gia dong clra hiéu chinh dwogc chon
d& phan anh chinh xac gia diéu chinh theo thi triong.
T d6, log return dwoc tinh nhdm dam bao tinh dirng,
ddng thoi xay dung bién dong lgi suat théng qua do
l&ch chuén truot.

64 |Tap chiKinh té - Tai chinh, ky 2 théang 7/2026

Tap dir liéu dwoc mé rong bang cac chi bao kj
thuat thudc nhém doéng lwong, xu hwéng, bién dong
va thanh khoan, gitp tang kha nang mé hinh hoa phi
tuyén cta hanh vi thj trudng stablecoin. Truwéc khi
phan tich, di¥ liéu dwoc l1am sach va chuén hoéa dé
dam bao tinh déng nhét thang do.

M@ hinh hoa dwoc thwe hién theo co ché dw bao da
bwéc véi 21 ngay nhdm phan anh dong luc bién dong
theo thoi gian. DI liéu dwoc chia 80% huén luyén va
20% kiém tra. Cudi cting, PCA dwoc ap dung dé giam
chiéu, gitr lai 95% phwong sai, gitp loai bd nhiéu, gidm
da cong tuyén va t6i wu hiéu qua dw bao. Nghién ctru
str dung céach viét sé thap phén theo chuén quéc té.

KET QUA THU'C NGHIEM

Phan tich kham pha div liéu

Chudi bién dong lich st giai doan 2017-2026
(Bang 1, Hinh 1) bao gdm 3,047 quan s&t v&i tan suét
ngay, phan anh tinh lién tuc ctia di¥ liéu tai chinh. Gia
tri trung binh 0.0298 cao hon dang ké so véi trung vi
0.0076, cho thay phan phéi léch phai rd rét, duwoc xac
nhan b&i hé s6 skewness duwong 3.1258.

D6 nhon kurtosis = 13.0117 phan anh phan phdi
c6 dudi day, ham y s ton tai ctia rdi ro cwe doan. Cac
phan vi 95% va 99% cho thay bién déng cé thé ting
dot bién trong cac trang thai thi trwong céng thang.

BANG 1: THONG KE MO TA CUA BIEN DONG LICH SU

Théng ké Gia tri Théng ké Gia trj
- 2017/11/30- 5 .
Giai doan 2006/4/24 SO quansat | 3,047
A ik : X Trung binh
Tan suat Hang ngay (Mean) 0.029801
A 1a z Trung vi
D4 léch chuan 0.0478 (Median) 0.0076
s A 0.3244 (2017-
Nhé nhat 0.000661 Lén nhat 12-26)
1% 0.001021 99% 0.277433
5% 0.001445 95% 0.100774
25% 0.004245 75% 0.047457
Do léch D4 nhon
(Skewness) 31258 (Kurtosis) 13.0117
Kiém dinh ADF | Dirng Kiém dinh PP | Dirng
Kiém dinh JB Phi chuan Kiém dinh SW | Phi chuan

Ngudn: Két qua nghién ctru

HINH 1: LICH SU BIEN DONG LGOI SUAT CUA USDT

Lich st Bién déng Loi suat (HV)

Bién déng

=
Mean HV = 0.0309
Max HV = 0.3244
Min HV = 0.0007

Nguén: Két qua nghién ciu




0 ARCH-KNN OPTO OA GA-PSO
Component| Parameter Search | Optimal Interpretation
Range Value
Céu hinh G |Kioh thuoe g0  [Pambdodadang
quan the tim kiem
S0 the hé - 10 S0 vong lap hoi tu
Ty lé lai ghép | [0,1] 0.7 |Kha nang kham pha
Ty lé dot bien | [0,1] 0.2 [Tranh cwec tri cuc bd
Chon loc - K=3 |Aplwc chon loc
M3 héa [15] (p,g) = K‘hlonQ gian md hinh
(1,5) [rdirac
GARCH Cau truc bien dong
(GA) (p: C|) [1 '5] (1:1) téi wu
W - 1.32e-07 |Phuong sai dai han
Q, - 0.20  |Po nhay véi ca sbc
Tinh dai déng bién
B, . 078 dong
a, +B, - 0.98  |Tinh dai dang cao
GAhGity  |BestAlC 29165.09 {‘gi“ﬁud‘-’ pht hop
Cau hinh  |Kich thuéc 20 S0 tac nhan tim
PSO by dan kiém
Sb vong l3p - 30 |Chiéu s&u tdi uu
L Can bang kham
Quén tinh (W) | [0,1] 0.7 ohé-khai thac
cl,¢c2 1.5,1.5 [Hé so hoc
" Minimize |,,. "
Muc tiéu MSE Him muc tlfu
CV folds i 3 Kl'em soat tong quat
héa
KNN (PSO) |n_neighbors | [3.50 | 3 ;']‘;g ouc b6 49 Iéch
leaf size [10, 60] 38 Toi wu tim kiém cay
p (Minkowski) | [1, 2] 1 On dinh vé&i ngoai lai
weidhts {uniform, distance Trong so theo
9 distance} khodng céach
. {auto, L x .
algorithm kd tree) auto | Tim kiém thich nghi

Ngudn: Két qua nghién ciu

BANG 3: HIEU SUAT, DO GN DINH VA PHAN TiCH DO NHAY

CUA MO HiNH PSO-KNN

Danh muc Chi tidu Két qua Dién giai
n_neighbors=3, Hoc phi tuvén
Téi vu PSO |CAu hinh tétnhat  |leaf size=38, p=1,| o P! 1Y
. cuc bd
weights=distance ;
Kle,m dinh MAE 0.0032 Sa‘l s0 du bdo
chéo thap
Duv bao bien
RMSE 0.0122 d6ng bn dinh
R? 0.8759 Kha nang giai
thich cao
Uéc lwgng rii ro
QLIKE 0.0409 chinh x4c
Poondinh |, .. i oo On dinh qua cac
(5-fold) Do léch chue’m Rz 140.023 fold
Thoi gian huan luyén|0.011s Hiéu qud tinh todn
Phan tich do | , o, ) 0 -
nhay (£2%) AR? (n_neighbors) |0.175% Rét on dinh
AR? (leaf_size) 0.000% Khdng nhay cém

Ngudn: Két qua nghién ctiu

Kiém dinh ADF va Phillips-Perron xac nhan chubi
dirng, phu hgp cho mé hinh héa chudi thoi gian tai
chinh. Nguoec lai, cac kiém dinh chuan héa (Jarque-
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Bera, Shapiro-Wilk, D’Agostino-Pearson) déu bac bd
gia thuyét phan phéi chuan, khang dinh dic trwng
phi-chuan cta dir liéu.

Uéc lwong mé hinh GARCH-KNN t6i wu théng
qua GA-PSO

Khung mé hinh GARCH-KNN tich hop GA-PSO
thé hién tinh nhat quan phwong phap luan khi tach
biét rd lwa chon céu tric va téi wu dw bao (Bang 2).
Thuat toan GA xac dinh mé hinh GARCH (1,1) téi wu
théng qua téi thiéu héa AIC, cho thdy cAu tric gon nhe
nhung dG ndm bat dong lwc bién dong thj trwéng. Cac
tham s6 wéc lwong phan anh dé nhay cao véi ci séc
(a, = 0.20) va tinh dai ddng manh cla bién dong (B, =
0.78), voi téng a, + B, = 0.98 ham y hién twong cum
bién dong rd rét. Diéu nay bién minh viéc sir dung
phwong sai cé diéu kién lam bién dau vao. Trén co s&
do6, KNN dworc tdi wu bang PSO véi n_neighbors = 3
va trong sb theo khodng cach, gitp tang kha ndng hoc
phi tuyén trong diéu kién bién dong thay dbi. Kién trac
lai nay két néi hiéu qua gitra kinh té lwong va hoc may,
nang cao kha nang dién giai va hiéu nang dw bao.

Dau ra tir mé hinh GARCH, cu thé Ia bién Volatility_
GARCH_Scaled, dwgc str dung nhw mét dac trieng quan
trong phan anh rti ro déng trong chudi thdi gian. Tap div
liéu dau vao gébm 36 bién ky thuat, théng ké va chi bao
thi trwong, dwoc chudn hoa bang StandardScaler dé
dam bao tinh ddng nhét thang do. PCA dwoc 4p dung
nham giam chiéu di liéu, gitr lai 95% phwong sai tich
Iy, qua d6 loai bo da cong tuyén, giam nhiéu va t6i wu
khéng gian dac trwng cho mé hinh PSO-KNN. Trén tap
kiém tra (Bang 3), mé hinh dat hiéu suét cao véi MAE
= 0.002721, MSE = 0.000076 va RMSE = 0.008738,
phan anh sai s6 thdp va 6n dinh. Hé s6 R? = 0.950796
cho thdy kha nang giai thich manh, trong khi STD =
0.008727 va QLIKE = 0.035295 xac nhan dé chinh xac
va do phu hop cao trong du bao bién dong.

M6 hinh KNN dwoc téi wu bang PSO, két hop voi
dir liéu da dwoc bién ddi qua PCA va déc trung bién
dong tr GARCH, cho thay hiéu suét dw bdo manh mé
va tinh &n dinh cao. Két qua kiém dinh chéo cho thay
sai s6 dw bao thap va 6n dinh, véi MAE bang 0.0032
va RMSE bang 0.0122, trong khi gia tri R dat 0.8759,
phan anh kha nang giai thich tét cac dong luc phi
tuyén trong di liéu. Ham mat mat QLIKE b&ng 0.0409
tiép tuc khang dinh kha n&ng mé hinh héa rti ro chinh
xac trong diéu kién phuong sai thay déi theo thoi gian.
Phan tich d6 n dinh qua 5-fold cho thdy d6 léch chudn
clia R2 rat nhé (+0.023), chirng minh kha nang téng
quat hoéa tét ctia mé hinh. Pdng thoi, thoi gian huan
luyén trung binh chi khoang 0,011 gidy, cho thay tinh
hiéu qua tinh toan cao. Phan tich dd nhay cling cho
thay mé hinh rét 6n dinh truéc cac thay dbi nhd cla
siéu tham sb, d&c biét la leaf_size (AR? = 0%), trong
khi n_neighbors chi anh huéng rat nhd (0,175%).
Téng thé, khung GA-GARCH-PCA-PSO-KNN thé hién
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HINH 2: DU BAO BIEN BONG VA RUI RO CUC DOAN CUA USDT

u bao bién déng 21 ngay va cac thudc do rui ro cua USDT (VaR & CVaR)

Ngudn: Két qua nghién ciu

HINH 3: XEP HANG TAM QUAN TRONG CUA CAC PAC TRUNG

GOC DUA TREN SHAP
15 dac trung quan trong nhat (PCA-SHAP-KNN)

Parkinson_vol
YangZhang_vol
GarmanKlass_vol
VaR_5

ATR

BB_width
Donchian_Width
QV_95 e

HY
BB_upper
VWAP
ES 5
MS_prob
Amihud
Volatility GARCH_Scaled
0.0 0.2 0.4 0.6 0.8 1.0
Ngudn: Két qua nghién ctu
0 S/ p 0 AR 0
A CAC MO HINH A
M6 hinh\Thang do | MAE | RMSE R 2 | QLIKE | STD
GARCH 0.1316| 0.1316 | -4588.6 | -2.9515| 0.0030
KNN 0.0031| 0.0111] 0.9261| 0.0299| 0.0111
GARCH-KNN 0.0027| 0.0087| 0.9507 | 0.0352| 0.0087

Ngudn: Két qua nghién ctu

moét phwong phap dw bao bién dong phi tuyén én dinh,
hiéu qua va c6 kha nang tdng quat hoa cao trong chudi
thoi gian tai chinh.

Két qua dw bao bién dong va rii ro cwe doan
ctia mé hinh GARCH-KNN téi wu

Két qua du bao (Hinh 2) cho thay bién dong cé xu
huwéng gia tang theo thdi gian, phan anh sw chuyén dich
ttr trang thai thi trvong 6n dinh sang trang thai rti ro cao
hon. Gia tri bién dong tdng dan tir khodng 0.0030 lén
0.0048, cho thay su tich Idy ri ro theo thoi gian. Dong
thoi, cac thwée do rii ro cwe doan nhw VaR va CVaR &
mrc 1% va 5% déu gia tang twong (ng, trong d6 CVaR
luén I&n hon VaR, phan anh sy ton tai cta rii ro cuc
doan rd rét va tinh bat ddi xtrng trong phan phéi loi suét.

DPang chl y, mie tang ctia CVaR Ién hon toc do
tang cla bién déng, cho thay hiéu &ng khuéch dai
rdi ro phi tuyén. Ngoai ra, chudi duw bao con cho thay
d4u hiéu chuyén trang thai tiv rdi ro thap sang rii ro
cao trong giai doan gitra mau, xac nhan kha nang mo
hinh GARCH-KNN trong viéc ndm bat dong Iwc ri ro
thay déi theo thdi gian.

Phan tich dwa trén SHAP cac dic trwng goc
quan trong ttr cac thanh phan PCA

Céc két qua SHAP (Hinh 3) cho thay cu truc dw
b&o bién ddng ctia md hinh mang tinh nhat quan cao
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gitra cac nhém dac trung. Nhém do lwdng do bién
dong dwa trén high-low nhw Parkinson_vol (1.000),
YangZhang_vol (0.999997) va GarmanKlass_vol
(0.998891) ddng vai trd chi phdi tuyét déi, phan anh
rang thong tin noi tai clia gia trong ngay la yéu té
giai thich chinh cho bién déng thi trwdng. Nném rdi
ro cwc doan va mirc d0 dao dong nhuw VaR_5, ATR,
BB_width va Donchian_Width d&u c6 mic d6 quan
trong rat cao (0.98), cho thdy mé hinh nhay manh
VvGi cac tin hiéu rai ro cwe doan va bién dong bt pha
(breakout volatility).

Céac chi bao tbng hop nhu HV, QV_95 va VWAP
duy tri mirc anh hwéng dang ké, phan anh su két hop
gitra bién ddng lich str va xu hwéng giao dich. Bang chu
y, bién Volatility GARCH_Scaled van git¥ vai trd quan
trong (0.911), xac nhan déng gép 6n dinh cta thanh
phan GARCH trong viéc cung cap thong tin phwong
sai co diéu kién. Téng thé, cAu truc cac déc treng quan
trong chirng t& md hinh PSO-KNN khéng chi phu thudc
vao mét nhém bién don 18 ma khai thac hiéu qua ca
bién déng ndi tai, radi ro cwe doan va dong lwc thi trwdng,
dam bao tinh toan dién va kha nang giai thich cao.

Thao luan va ham y chinh sach

Két qua so sanh (Bang 4) minh chirng sw khac
biét ré rét gitra cac moé hinh tuyén tinh va phi tuyén.
GARCH don thuan c6 hiéu suét kém nhét véi MAE
= 0.1316, RMSE = 0.1316 va R? am I¢n (-4588.6),
phan anh khéng phu hop véi di liéu phi tuyén va rai
ro dy bao sai léch nghiém trong (QLIKE &am). Nguoc
lai, PSO-KNN cai thién dang ké véi MAE = 0.0031,
RMSE = 0.0111 va R? = 0.9261, chirng minh kha
nang hoc phi tuyén hiéu qua trén div liéu da giam
chiéu PCA. D&c biét, GARCH-KNN dat két qua vwot
tréi nhat véi MAE = 0.0027, RMSE = 0.0087 va R? =
0.9507, ddng thdi QLIKE thép, cho thdy kha ndng mé
hinh hoa rti ro cwe doan tét hon.

Két qua khdng dinh mé hinh lai GARCH-KNN
vuot trdi nhe két hop gitra kinh té lwong va hoc may
phi tuyén, gitp ndm bat co cum bién déng va gidm
qua khép théong qua PCA, kiém dinh chéo va PSO.
Tuy nhién, md hinh van c6 chi phi tinh toan cao va
han ché ngoai suy ctia KNN.

Hwé&ng nghién ctru twong lai tap trung vao LSTM-
GARCH-Attention, mé hinh dé thj lan truyén rdiro va
tdi wu Bayes. V& chinh sach, mé hinh hé tro dw bao
VN-Index, quan tri rdi ro ngan hang va giam sat Fll
tai Viét Nam, déng thoi hivu ich cho phong hd danh
muc va giam sat rdi ro crypto qubc té. Stablecoin
nhw USDT vira &n dinh thanh khodn vira tiém &n rai
ro hé théng, dic biét trong bbdi canh phap ly dang
hoan thién.

KET LUAN
Nghién clru nay dé xuét khung md hinh lai GA-
GARCH-PSO-KNN tich hop PCA va SHAP nham dw



bao bién déng va rii ro cuc doan trong thi trwdng
stablecoin. Md hinh dat hiéu suét dw bao cao vdi
Rz =~ 0.95, RMSE thap va QLIKE nhé, déng thoi én
dinh trong kiém dinh chéo va phan tich d6 nhay. Két
qua SHAP cho thdy cac thuéc do bién dong noi tai
(Parkinson_vol, YangZhang_vol, GarmanKlass_vol)
chi phéi manh (= 1.0), phan anh vai tro trung tam cua
théng tin bién do gia trong hinh thanh co cum bién
dong. Pong thoi, cac chi bao rdi ro cwe doan nhw
VaR_5, ATR va BB_width (= 0.98) cho thay kha nang
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nhan dién rd cac giai doan thj trwéng céng thang va
rdi ro tap trung theo cum.

V& chinh sach, tai Viét Nam, mo hinh c6 thé ho tro
giam sat bién ddong VN-Index, cadnh bao sém rdi ro hé
thdng trong ngan hang va theo déi dong vén FlI trong
bbi canh thi trwong mai ndi dé tén thuong truwdc cu
sbc toan cau. Trén pham vi qubc t&, mé hinh hiru ich
cho quan tri rdi ro danh muc, phong ho tai san sb va
giam sat rui ro hé thdng tai chinh, dac biét trong thi
trwong stablecoin va crypto.l
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