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Tom tat

Gian ldn bdo cdo tai chinh gdy thiét hai tai chinh va lam giam nlem tin. Tai Viét Nam, nhiéu
vu da dwgc phat hién véi ton that lon; cdc phwong phap kiém todn truyen thong kho phat hién glan
lan tinh vi. ML (Machine Learning) va Al (Amﬁctal Intelligence) mo ra co hoi moi. Nghién ciru so
sanh Logistic Regression, SVM, Random Forest va Neural Networks trén dit liéu niém yet Viét Nam
2019 - 2023, dya trén Ly thuyét Tam glac gian lgn (Cressey, 1 953) Lva chon dac trung va xdc thuc
chéo dam bao tinh khach quan va kha nang khai quat Ket qua so bo cho thdy ML vuot tréi phuong
phap truyen thong trong phat hién gian lan, cung cap hiéu biét quan trong cho co quan quan ly, nha
ddau tw va doanh nghiép tang cuong giam sat tai chinh va minh bach thi truong.
Tir khoa: Gian lan bdo cao tai chinh, hiéu suat hoc may, so sanh, Viét Nam.
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Abstract
Financial statement fraud results in substantial financial losses and erodes stakeholder trust.
In Vietnam, several high-profile cases have been revealed, often with significant repercussions,
while traditional auditing methods frequently fail to detect complex fraudulent schemes. Emerging
technologies, such as Machine Learning (ML) and Artificial Intelligence (Al) present new avenues
for fraud detection. This study evaluates the effectiveness of Logistic Regression, Support Vector
Machine (SVM), Random Forest, and Neural Networks by analyzing data from Vietnamese listed
companies from 2019 to 2023, grounded in the Fraud Triangle Theory (Cressey, 1953). We employ
feature selection and k-fold cross-validation to enhance the objectivity and generalizability of
our findings.. Preliminary results indicate that ML techniques outperform traditional methods in
detecting financial fraud, offering valuable insights for regulators, investors, and firms seeking to
improve financial oversight and market transparency.
Keywords: Comparative analysis, Financial statement fraud, Machine learning, Model performance,
Vietnam.

1. bat van de nha dau tu va yéu cau cic cong cu phat hién

Glan lan bao cdo tai chinh (BCTC) la
hanh vi ¢6 tinh sai léch hodc che giau sai pham
trong bdo cdo tai chinh, gdy ton that 16n vé tai
chinh va niém tin cta nha dau tu. Trén toan
cau, gian 1an bao cdo tai chinh la hinh thirc
it pho bién nhat (chlem 5% s6 vu), nhung lai
gay thiét hai 16n nhat, véi mrc ton that trung
vi 1én t6i 766.000 USD mdi vu (Association
of Certified Fraud Examiners, 2024). Tai
Viét Nam, nhling vu bé boi nhu Trinh Xuéan
Thanh (PVC), MobiFone - AVG, Vinalines va
Thuduc House da lam x61 mon niém tin cua

gian lan hiéu qua hon, Phuong phap kiém
toan truyen thong véi tan suat kiém tra dinh
ky va trong tim tudn thii chuan muyc ké toan
thuong to ra kém hiéu qua trude cac thu doan
glan lan tinh vi. Cac vu bé bbi 16n nhu Enron
va WorldCom cho thdy gian 14n c6 thé kéo dai
nhiéu nim ma khong bi phat hién, gay hau
qua nghiém trong (DeFond & Franms 2005;
Perols, 2011). Vi sy bung nd cua khoa hoc
du li¢u, dac biét 1a hoc may (ML) va tri tu¢
nhan tao (Al), cdic m6 hinh nay haa hen kha
nang phan tich khdi lwong dit liéu 16n va nhan
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dién cac mau gian lan phirc tap ma phuong
phép truyen thong khong thé cham t6i. Nhiéu
nghién ctru cho thay ML c6 thé phat hién cac
bat thuong tiém an trong dir li¢u tai chinh va
phi tai chinh, tr d6, nang cao d6 chinh xac
va do nhay (Adhikari & Bansal, 2018; Wang
& cong su, 2016; Zhang & cf)ng su, 2019).
Tuy nhién, nhuoc diém cua cac mod hinh ML
la tinh kho gla1 thich (hop den) va thleu SO
sanh gitta cac phuong phdp trong bdi canh
Viét Nam (Rajula & cong su, 2020; Churpek
& cdng su, 2016)

Nghlen clru nay sé& so sanh hiéu suit cua
cac thuat toan hoc may nhu Support Vector
Machine (SVM), Random Forest (RF) va
Neural Networks (NN) voi phuong phéap
lwong truyen thong (Logistic Regression
- LR) dé tim ra mo hinh phu hop nhat cho
cac doanh nghi¢p niém y&t trén HOSE va
HNX trong giai doan 2019 - 2023. Cac bién
tai chinh va phi tai chinh s& dugc tién xir ly
va lya chon dac trung qua phan tich tuwong
quan, sau d6, duoc huan luyén va k1em dinh
qua xac thuc chéo K-fold. Cac chi s nhu
Accuracy, Precision, Recall, F1-Score va
AUC-ROC s€ dugc su dung dé danh gia hi¢u
suét cua cac mo hinh. Dong thoi, ki thuat xir
ly mat can bang dit liéu nhu SMOTE sé duogc
ap dung dé cai thién kha nang phat hién gian
1an hiém gap.

2. Co s ly thuyét
2.1. Gian lgn Bdo cdo tai chinh

Theo Hiép hoi cac nha Kiém tra
Gian lan (Association of Certified Fraud
Examiners - ACFE, 2016), gian lan la nhiing
hanh vi vi pham phép luat duoc thuc hi¢n
mot cach ¢6 y nham nhitng muc dich nhét
dinh nhu thao tung hodc cung cip thong tin
sai 1éch cho céc bén lién quan. Dang gian
lan nay thuong dugc thyc hién thong qua
viéc thao tiing bdo céo tai chinh nham che
glau tinh hinh thyc té cua doanh nghiép, tir
do, truc loi tir cac bén lién quan.

Tai Viét Nam, theo Chuén myc Kiém
toan Viét Nam sb 240, glan lan BCTC dugc
dinh nghia I hanh vi ¢4 y ctia mot hodc nhleu
ca nhan trong Ban Quan tri, Ban Gidam déc,
nhan vién hoac bén thu ba nhim trinh bay
sai léch bao cdo tai chinh mot cach trong yeu
thong qua cdc hanh vi gian ddi v6i muc dich
thu loi bat chinh hodc bat hop phap.

2.2. Ly thuyét Tam gidc gian lgn

Nam 1950, Donald Cressey bt dau
nghlen ctru vé hanh vi gian 14n va nhan thay
rang cac hanh yi nay thuong co ba dac diém
chung Thir nhat ngucl thue hién hanh vi gian
lan ¢6 co hoi de tién hanh glan lan. Thir hai,
ca nhan nay d6i mat voi van dé vé tai chinh
khong thé chia sé (ap luc). Thit ba, ngudi gian

lan hgp ly héa hanh dong cua minh, tin rang
no6 phu hgp voi chuan muc dao dirc ca nhan.
Nam 1953, Cressey tong hop ba yeu t6: ap
lyc, co hoi va su hop ly hoéa va biéu dién dudi
dang mo6 hinh Tam giac gian lan.

3. Phuong phép nghién ciru

3.1. Pé xudt moé hinh nghién ciru

Nghlen clru nay dé xuat md hinh dy doan
xdc suat gian 1an theo cong thirc:

P(Gian lgn) f(Ap luc, Co hoi, Su hop

Iy hoa)

- Bién phu thudc FIF 1: Khoan chénh
1éch loi nhuén:

Bién FIF 1 co gia tri 1a 1, tirc doanh
nghiép c6 kha nang gian lan néu mic chénh
léch nay tir 5% tro 1én, nguoc lai, FIF 1 ¢o
giatrila 0.

Chénh léch loi nhudn = |(Lm nhudn
rong sau kiém todn - Loi nhudn rong truoc
kiém toan)/Loi nhudn rong trudc kiém todn|

- Bién phu thudc FIF 2: F-Score

Theo Situngkir & Triyanto (2020), céc
cong ty co gia tri F-Score 16n hon 1 dong
nghia véi vi¢c c6 kha nang gian 1an trong bao
cdo tai chinh. Nguoc lai, néu gia tri F-Score
nho hon 1 c6ng ty khong c6 nguy co gian lan
trong bao cdo tai chinh.

F-Score = accrual quality (chdt luong
don tich) + financial performance (hiéu sudt
tai chinh)

- Bién phu thugc FIF_3: M-score

Beneish (1999) d& xudt mirc nguong toi
han (cutoff) phu hop 1a 3,75%, hay ndi cach
khéc, cong ty c6 M-Score cao hon -1,78 dugc
coi la c6 kha nang gian 1an tai chinh.

M-Score dugc tinh theo cong thirc:

M-Score = — 4,84 + 0,92 x DSRI +
0,528 x GMI + 0,404 x AQI + 0,892 x SGI
+ 0,115 x DEPI— 0,172 x SGAI + 4,679 x

TATA - 0,327 x LVGI

- Bién doc lap

Dua trén ly thuyét Tam gi4c gian 1an, mo6
hinh bao gém 3 nhom chinh: Ap luc, C0’ hoi
va Su hop ly héa. Cac nhan to ctia 3 nhém
chinh dugc tinh toan dya theo nghién curu cua
bang Ngoc Hung & cong su (2022) va nghién
ctru cua Skousen & cong sy (2009).

3.2. Phwong phdp nghién ciru

Vé phuong phap xay dung md hinh,
nghién ctru s dung cac thuat toan hoc may
co giam sat dé du bao gian lan: HO6i quy
Logistic, SVM (Support Vector Machine),
Random Forest va Mang no-ron (Neural
Network).

Vé danh gla hiéu sudt mo hinh, nghién
cuu su dung cac tiéu chi sau: Accuracy,
Precision, Recall, F1-Score va AUC-ROC.
Ngoai str dung céc chi s6 trén, nghién ctru
con st dung phuong phap xac thuc chéo K
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lan (K-fold cross validation) dé kiém tra hiéu
suat cdc md hinh duoc ung dung trong bai
nghién ciru. P6i v6i phuong phéap nay, tap
dir liu dugc chia thanh 10 phan (10 fold)
dé tién hanh huén luyén (Training) va kiém
tra mo hinh (Testing) theo phuong phap xac
thyc chéo (10-fold cross Vahdatlon) Trong
moi lan lap, 1 phan di liu duoc str dung dé
klem tra, trong khi 9 phan con lai dung dé
huén luyen md hinh.

4. Két qua va thio luin

4.1. Két qud nghién ciru

Két qua cho thiy ciac md hinh hoc may
(SVM, Random Forest, Neural Network) déu
vugt troi hon phuong phap truyen thong. Trong
do, Random Forest cho hi¢u suat cao nhit ¢
tat ca tiéu chi, ndi bat 1a Accuracy 92,62% va
AUC-ROC 97,9% trong M6 hinh 2, cho thy
kha nang phat hlen gian lan chinh xac va han
ché duong tinh gla (Hossain & cong su, 2024).
Neural Network ciing thé hién kha nang duy bao
manbh, theo sau la SVM va Logistic Regression.
Logistic Regression c6 hi¢u suat thap nhat,
phan anh han ché khi xtr 1y dit liéu phuc tap.

Bang 1. Két qua danh gia hiéu sudt mé hinh

Accuracy | Precision | Recall F1-Score | AUC-ROC
LR 73,07% 72,2% 75,24% 73,64% 80,08%
SVM 77,72% 77,75% 77,85% 77,75% 85,76%
M0 hinh 1
RF 86,74% 86,52% 87% 86,75% 94,13%
NN 79,42% 78,48% 81,26% 79,81% 86,29%
LR 77,54% 76,55% 79,46% 77,94% 85,22%
SVM 82,73% 81,52% 84,66% 83,04% 90,51%
M5 hinh 2
RF 92,62% 92,4% 92,9% 92,63% 97,9%
NN 86,64% 85,07% 88,92% 86,94% 92,34%
LR 63,15% 61,71% 69,61% 65,37% 66,89%
SVM 69,5% 67,99% 73,81% 70,72% 76,31%
M6 hinh 3
RF 84,53% 87,99% 79,96% 83,76% 90,59%
73,89% 72,2% 77,65% 74,81% 79,31%

Nguon: Céc tdc gid tong hop tir phan mém Python

4.2. Thdo lugn

Thit nhit, Logistic Regression giup xac
dinh anh huong tung blen nhung han ché khi
xu ly quan hé phi tuyén. Nguorc lai, m6 hinh
hoc may, dic biét 1a hoc sau, du kho dién giai
nhung hiéu qua hon trong dy bdo gian l4n
nho khai thdc quan h¢ an (Hossain & cong
su, 2024).

Thir hai, Random Forest vuot troi hon
cac mo hinh khac nhu Logistic Regression,
SVM hay Neural Networks nho kha ning
tong hop va khai quat héa tét (Hamal &
Senvar, 2021; Hajek & Henrlques 2017).
Recall cao gitip han ché bo sot gian lan (Bao
& cong su, 2020)

Thir ba, moi phuong phap do luong
gian 1an déu c6 uu nhuoc diém riéng. Chénh
1éch loi nhuan trude - sau kiém toan dé& gay
hiéu nhim. F-Score c¢6 do chinh xac cao

nhung dé bi anh huong bdi quan 1}'/ lgi nhuan
(Dechow & cong su, 2009) con M-Score
don gian nhung kém hleu qua trong bdi canh
Viét Nam (Nam & cong sy, 2023)

5. Két luan va khuyén nghl gidi phap

Trong bbi canh gian lan BCTC ngay
cang tinh vi va cac phuong phap kiém toan
truyén thong dan boc 16 han ché, dudi day
la mot s0 ham y chinh sach cho céc bén lién
quan nham nang cao hi¢u qua phat hién va
phong ngtra gian 1an tai cac doanh nghi¢p
niém yet.

Doi véi cac co quan qudn Iy nha nudc
nhw Bo Tai chinh, Kiém toan Nha nudc hay
Uy ban Chitng khodn Nha nuwde, cin ting
cuong 4p dung cong nghé hoc may vao h¢
thong canh bdo som va phat hién bat thuong
trong BCTC cua doanh nghiép. F-Score la
chi bdo hi¢u qua da dugc ching minh trong
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md hinh, c6 thé tich hop vao bo chi bo gidm
sat dinh lugng bat bugc hodc khuyén nghi
cho doanh nghlep niém yet

Déi voi cac cong ty kiém toan va to chirc
tai chinh (bao gdém ngan hang, cong ty chung
khodn, quy tin dung, quy dau tu,...), dé giam
phan loai nham mot doanh nghiép khong
gian 1an thanh doanh nghiép gian lan (sai sot
loai I) cac don vi uu tién 4p dung Mo hinh 2:
F-Score va M0 hinh 3: M-Score v6i thuét toan
Random Forest, von cho ket qua Precision
cao (92,4% va 87,99%). Dé han ché bo sot
cac doanh nghi€p gian lan (sal sot loai I1), cac
don vi nén chu trong dén cac mé hinh c6 chi
s6 Recall cao nhu M6 hinh 1 véi thuat toan
Random Forest (87%) va M6 hinh 2 khi két
hop Random Forest hodc Neural Networks
(92,9% va_88,92%). Tuy nhién, hai thuit
toan trén déu gip kho khan vé kha nang dién
giai, cac co quan c6 thé khic phuc bang cach

Tai liéu tham khao

sir dung diém sb vé mirc d6 quan trong cua
dac trung (Feature Importance Scores) hodc
ap dung mo hinh lai ghybrld models) két hop
vOi cac thudt toan dién gidi tot nhu Loglstlc
Regression dé t6i uu hoa hiéu qua du bao va
tinh minh bach trong dlen g1a1 két qua. Khi
cac don vi can su can bang giira precision va
recall, chi so F1-Score dugc xem 1a ti€u chi
phu hop dé Iya chon mo hinh. Trong nghién
clru, cac mod hinh dung Random Forest déu
dat F1-Score cao va vuot troi so voi cac mod
hinh con lai. Ngoai ra, aé giam thiéu rui ro tin
dung, cac to chirc tai chinh nén uu tién mo
hinh c6 kha ning phan loai tong thé tt, thé
hién qua céc chi s6 nhu Accuracy va AUC-
ROC. Két qua nghién ctru cho thiy M6 hinh
2 (Random Forest) dat Accuracy 92,62% va
AUC-ROC 97,90%, trong khi M0 hinh 1 cung
6 két qua tich cuc voi Accuracy 86,74% va
AUC-ROC 94,13%.
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