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MO HiNH NHAN DIEN KIET QUE TAI CHINH CUA CAC
DOANH NGHIEP NGANH NHUA NIEM YET TAI VIET NAM

TS. Mai Thanh Giang* - TS. Nguyén Viét Diing*

Nghién cteu st dung di¥ liéu tee 23 doanh nghiép nganh nhwa niém yét trén thi trirong chirng khodn Viét Nam. Phan
tich théng ké cho thay cdc mé hinh dw bdo c6 dé chinh xdc khdc nhau. X-Score va Z-Taffler cé6 dé chinh xdc cao
nhét, dat 94,2%, trong khi céc mé hinh G-Score, O-Score, S-Score ciing cé6 mirc dé chinh xdc ddng ké (trén 85%, ).
Tuy nhién, mé hinh X-Score va Z-Taffler cé ty 1é sai 1am loai | cao (66,7%), tirc la c6 xu hu’o'ng danh gia sai mét sé
doanh nghiép khée manh la kiét qué tai chinh. Ngworc lai, G-Score c¢6 ty Ié sai lam loai Il thap nhat, cho thay kha
ndng nhéan dién chinh xdc cdc doanh nghiép gdp khé khan tai chinh. Do d6, can két hop thém cdc phwong phdp

Machine Learning dé cai thién dé chinh xdc cta dw bdo va han ché sai Iam trong nhan dién KQTC.

« Tir khoa: kiét qué tai chinh, doanh nghiép nganh nhua niém yét.

The study used data from 23 plastics enterprises listed
on the Vietnamese stock market. Statistical analysis
showed that the forecasting models had different
accuracy levels. X-Score and Z-Taffler had the highest
accuracy, reaching 94.2%, while the G-Score, O-Score,
and S-Score models also had significant accuracy levels
(over 85%). However, the X-Score and Z-Taffler models
had a high type I error rate (66.7%), which means

they tended to misjudge some healthy enterprises

as financially distressed. In contrast, G-Score had

the lowest type Il error rate, indicating the ability to
accurately identify enterprises in financial difficulty.
Therefore, it is necessary to combine additional Machine
Learning methods to improve forecasting accuracy and
limit errors in identifying financial distress.

« Key words: financial distress, listed plastics
enterprises.
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1. Giéi thi¢u

Kiét qué tai chinh (financial distress) la tinh trang
ma doanh nghi¢p gajp kho khan nghiém trong vé tai
chinh, khong thé dép tmg cac nghTa vu thanh toan nhu
tra no vay, lai suat hodc chi ph1 van hanh. Néu khong
duoc kiém soat, tinh trang nay c6 thé dan dén pha san
hodc glal thé doanh nghiép. Brealey & Cong su (2008)
cho rang, Kiét que tai chinh (KQTC) xay ra khi doanh
nghlep khong co di dong tién dé dap timg cac khoan chi
phi va nghia vu tai chinh den han. KQTC c6 thé xay ra
do nhiéu nguyén nhén, bao g0m quén tri tai chinh kém,
st dung don bay tai chinh cao, hodc anh huong tir cac
yéu t6 kinh té vi m6 nhu lam phat va suy thoai kinh té.

Hién nay ¢6 nhiéu mé hinh cho phép nhan dién kha
nang xay ra KQTC cta doanh nghiép. Cac mo hinh tiéu
biéu trén thé giéi nhw md hinh dy béo nhu Z-Score cia
Altman (1968) X-Score cua Zmijewski (1984) va Mo
hinh Logit ctia Ohlson (1980) deu nhin manh ring viéc
nhéan dién tinh trang KQTC ¢o thé gitp doanh nghiép va
nha diu tu dua ra cac quyet dinh phu hop trudce khi doanh
nghi€p roi vao pha san. M6 hinh S-Score dugc Gordon
L.V. Sprmgate phat trién vao nim 1978, day 1a mot bién
thé tir md hinh Z-Score cua Altman (1968) nhu’ng don
gian hon va ap dung cho cac doanh nghlep co quy mo
nho va vira. Tai Viét Nam, cac nghién ctru ciia Pham Thi
Hong Van (2018) st dung mo hinh hoi quy Logit de x4c
dinh kha ning xay ra KQTC ciia cic cong ty ¢ phan
nganh cong nghiép Yen & Hiep (2014), binh Khanh
Nam (2022) xdy dyng mo hinh xéc dinh kha ndng KQTC
cua cic doanh nghiép niém yét tai Viét Nam.

Nhu Vay, c6 nhiéu md hinh dy béo kha nang xay ra
KQTC cua doanh nghiép duoc st dung. Dé do lucmg
kha nang xdy ra KQTC cho timg truong hop cu thé can
klem chuimg va thuc hién so sanh gitra cac m6 hinh. Dac
diém nganh nghe kinh doanh anh huong rét 16n dén ket
qua lua chon mé hinh dugc su dung Vi vay, bai viét
ndy s& nhan dién KQTC qua cac md hinh phd bién; tir
do, xac dinh m6 hinh phu hop cho cac doanh nghi¢p
nganh nhya niém yét tai Viét Nam.

2. Co 6 Iy thuyét va tong quan nghién ctru

Pé do luong KQTC cua doanh nghlep, co nhiéu mo
hinh dugc dé xuat qua su két hop cac hé sb tai chinh
khac nhau.

Véi md hinh Z - Score, nghién ctu cia Gunanto
(2023), Mavengere & Gumede (2024) cho thay mo hinh
Z - Score 1a m6 hinh phu hop v6i do chinh xac cao hon
md hinh X - Score va cac md hinh khac. Ddng nhat voi
quan diém nay c6 cac nghién ctru cta Tanjung (2020),
Fauzi & Cong su (2021), Santoso & Cdng su (2024).

* Truwong Pai hoc Kinh té va Qudn tri kinh doanh; email: maithanhgiang@tueba.edu.vn

Corresponding author: nguyenvietdung@tueba.edu.vn

Tap chi nghién ciu Tai chinh ké toan



(K 1 thing 06 (s6 289) - 2025 )

TAI CHiNH DOANH NGHIEP

Nghién ctru cia Saha & Ahmed (2024), Viciwati
(2020), Januri & cong su (2017), Fadrul & Ridawati
(2020), Andriani & Slhomblng (2021) két luan md hinh
X-core dat ty 18 chinh xéc cao khi do luong KQTC tdt
hon cac mo hinh khac..

Mo hinh O - Score cﬁng dugc xem xét nghién ciru
trong su so sanh v6i cac mo hinh khéc. Tanjung (2020)
chi ra rang, co su khac biét dang ké gitra md hinh
Altman, m6 hinh Spnngate mo hinh Zmijewski va mo
hinh Ohlson trong viéc du doan kho khan tai chinh va
khang dinh m6 hinh O - Score khong pha1 1a m6 hinh
¢6 du bao chinh xac nhat. Dong nhét véi quan diém nay
c6 nghién curu thyc nghiém tir Lé Hoang Vinh & Pham
Lé Quang (2021), Bui Kim Dung (2023), Mulyati &
Ilyasa (2020), Hertina & Cong su (2020). Nghlen cuu
cua Syarnm & Cong sy (2018) cho thiy diém s6 du
doén pha san cua Ohlson va Almant Modification dugc
phat hién 1a cac md hinh dy doan chu dao anh hu’ong
dén gia co phiéu. Qua d6 khuyen nghi nha dau tur va cc
chu thé can quan tm nhiéu hon dén mé hinh O - Score
va Z - Score.

Ngoai ra, mot sé md hinh khac ciing dugc xem xét
dé danh gia KQTC, chang han nhu Z-Taffer, H-Score
va G-Score. Marsennea & Cong sy (2023) chi ra mo
hinh Z - Taffer n6i 1én 14 mé hinh chinh xac nhét trong
viéc dy bdo phd sdn, vdi ty 1¢ chinh xac 100% ma
khong c6 16i. Sau d6 1a mo hinh X - Score va S - Score.
Nghién ctru ciia Kembi & Cong sur (2024) cho thay mo
hinh Altman, Grover, Zml]eWSkl va Sprmgate co su
khéc biét dang ké vé két qua trong viéc du doan pha
san va mo hinh Grover c¢6 mirc do chinh xac tot nhét.
Hertina & Cong su (2020) cho thay m6 hinh G-Score
do luong KQTC véi ty 1é chinh xé4c 1a 83,33%, bang
voi du bdo cia md hinh X-Score, nhung cao hon
S-Score va Z-Score.

Qua nghlen clru tong quan, tac gia nhan thay chua
6 nghién ctru thye nghiém nao cung cap bang chimng
thong ké nhan dién KQTC cho cac doanh nghi€p nganh
nhya niém yét tai Viét Nam. Bai viét thuc hién kiém
dinh lya chon 1an lugt cic md hinh Z - Score (1968
1983, 1995), S - Score, X - Score, O - Score va G -
Score cho cac doanh nghi¢p nganh nhya niém yét tai
Viét Nam nham tra 16i cau héi sau: C6 ton tai sw khac
biét két qua do luong KQTC khi 4p dung cac mo hinh
hay khong? M6 hinh do luong nao 1a phu hop nhat?

3. M6 hinh va phwong phap nghién ctru

3.1. M6 td méu va div liéu nghién ciru

Téc gia bai viét tlen hanh khao sat 23 doanh nghlep
nganh nhya niém yét tai Viét Nam trong giai doan
2012 - 2023 trong d6 ¢6 10 doanh nghi€p niém yét trén
HOSE, 8 doanh nghiép niém yét trén HNX va 5 doanh
nghi¢p tai UPCOM. Tac gia da thu thap dir li¢u bao
cao tai chinh tai S¢ giao dich ching khoan Ha Noi,

S¢ giao dich chirng khoan TP.HCM va https://finance.
vietstock.vn.

Cin ctr theo Dicu 37 Quy ché niém yét va giao dich
chiimg khoan niém yét ban hanh kém theo Quyét dinh
17/Qb-HDTV ngay 31/3/2022, nhitng doanh nghlep
¢6 loi nhuén sau thué chua phan ph01 tai bao cdo tai
chinh ndm d kiém toén ciia to chirc niém yet 14 s6 am
s& c6 du hiéu KQTC va nhan gia tri 1 va nguoc lai
nhan gia tri 0.

3.2. Phuwong phdp nghién ciru

Muc dich cua nghién ctu nham tra 10i cau hoi
“C6 ton tai sy khac biét trong két qua du béo kha
nang KQTC gilra cac md hinh Z - Score (1968, 1983,
1995), S - Score, X - Score, O - Score va G - Score hay
khong?”. Néu ¢6 thi mé hinh nao do luong phu hop
nhat?

Pé kiém dinh su khac biét giita cic md hinh, néu
dir liéu nghién ctu khong c6 dang phén phdi chuan
bai viét s dung phuong phép kiém dinh ph1 tham s6
Kruskal Wallis. Néu dir lidu nghién ctru co dang phén
phbi chuan ¢6 thé sir dung phuong phap kiém dinh
tham s6 tuong duong ANOVA One - way. Gia thuyét
nghién curu dit ra la:

HO: Khong co su khac biét giita cac mé hinh do
luong KQTC

HI: C6 sw khdc biét dang ké giita cdc mé hinh do
luong KQTC

Nham danh gia xem mo hinh nao 1a phu h()’p nhat,
bai viét tinh toan cho timg mo hinh cac chi s6 sau:

- Chi s6 vé ty 1& chinh xéc (Accuracy rate)

Ty 1€ chinh x4c (Accuracy Rate) 1a mét chi s0 thong
ké dung dé do luong mtrc do chinh xac cia mdt md
hinh phan loai, dac biét la trong viéc du bdo tinh trang
KQTC cta doanh nghi¢p. Chi so nay cao thé hi¢n mo
hinh c6 kha nang nhan dién dung cac doanh nghiép
KQTC ciing nhu cac doanh nghi¢p khde manh.

Accuracy rate = (TP + TN) /(TP + TN + FP + FN)

- Chi 6 vé ty 1¢ sai 1am loai I (Type I error)

Ty 18 sai 1dm loai I xay ra khi mo hinh dy bao rang
mot doanh nghlep s& bi KQTC, nhung thuc té doanh
nghi€p d6 van hoat dong binh thuong. Dy 1a truong
hgp ma mo6 hinh bao dong gia veé nguy co pha san.

Bype I error = FP/(FP + TN)

- Chi s6 vé ty 18 sai 1am loai IT (Type II error)

Ty I¢ sai 1m loai I xay ra khi mo hinh dy bao r@ing
mot doanh nghi¢p s& khéng bi KQTC, nhu’ng thue t&
doanh nghi¢p do roi vao tinh trang kit qué. Day la
truong hop b6 sot tin higu nguy hiém, 1am cho mé hinh
déanh gia rii ro kém hiéu qua.

Bype Il error = FN/ (FN + TP)
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Trong do:

TP (True Positives): S6 doanh nghiép thuc sy roi
vao tinh trang KQTC ma mo hinh dy doan ding.

TN (True Negatives): S6 doanh nghiép khong roi
vao tinh trang KQTC va md hinh du doan diing.

FP (False Positives): SO doanh nghiép khong bi
KQTC nhung mo6 hinh du doén sai la ¢6 nguy co.

FN (False Negatives): S6 doanh nghiép bi KQTC

4. Két qua va thao luin

4.1. Kiém dinh phén phoi chudn

Bai viét sir dung kiém dinh Shapiro-Wilk xem xét
di liéu nghién ctru c6 dang phén phdi chuan khong?
Neu p - value < 0,05 thi dir ligu khong tuan theo phan

ph01 chuan va nguoc lai cho két luan dir liéu c6 phan
phdi chuan.

Bang 2. Kiém dinh phan phdi chuan cua chi s do

nhung mo hinh du doén sai 1a khong c6 nguy co. lwong KQTC
Qua l’lghlél’l clru 1}’, thuyét va cac nghlén ciru thu’c M6 hinh Kiém dinh Shapiro-Wilk D0 léch (Skewness) | D nhon (Kurtosis)
nghlem do luong KQTC cua cac doanh nghi€p nganh w p-value
0-$ 0,183 0,000 14,03 2136
nhuya niém yét tai Viét Nam qua cic mo hinh sau. o
$ - Score 0,895 0,000 1,36 3,86
Bang 1. M6 hinh do lwdng KQTC X - Score 0977 0,000 0,15 0,68
Loai ] 7-Taffler 0,758 0,000 2,02 4,10
L Céch tinh Két luén
md hinh Z-Score 1968 0,995 0,501 0,13 0,32
2-Score = 1,2X1 + 1,4X2 + 3,3X3+ 0,6¥4 + 1,0XS Pecore< LB KQTC Z-Score 1984 0,990 0,054 0,26 0,33
X1=V6n luu dong/Tong tai san S o
R Z-score tlr1,81 dén2,99: Ving Z-Score 1995 0,988 0,019 -0,30 0,52
1 Z-Score | X2 = Lgi nhudn gitt lai/Tong tai san xim (K6t qua Khong chic chén)
(1968) | X3 =Lgi nhuan trudc thué va i vay/Tong tai san Z-score>2q99' S&cgkhée i G - Score 0,988 0,019 -0,07 095
X4 = Gid tr v hoa thitruomgGid risdsach clang | o T Nguén: Tic gid tong hop tir phan mém R
X5 = Doanh thu / Tong tai san ' , z o 1en 5 , . A
s Bang 2 cho thay dir li¢u cta céac chi so O - Score,
-Score = 1,03K1 + 3,07X2 + 0,66X3 + 0,4X4 Score> 0,62 St khde i : N
X126 luru dong/Tong thi sin eV S - Score, X - Score, Z - Taffler, Z - Score 1995 va G -
2| SScore gtg:::z::gjgg:sz;z‘;‘nﬁayn/ TORgRISEN s score=0,862: Nautng bio g Score ¢6 p - value < 0,05, két luan khong c6 phan phéi
X4=Doarhthu/Tongtiisin Score < 0862 KOTC chuan. Tuy nhién, tham chiéu phan tich hinh anh phan
O-Score = -1,32 - 040TXL + 603K2 - 14303 + phdi chuan, do 1¢ch (Skewness) cuia Z -Score 1968 va
0,0757X4 -2,37X5 - 1,83X6 + 0,285X7 - 1,72X8 - Z S 1984 1 1 1 O 13 0 26 h h h
052109 core an luot la va cho thay phan
X1= Logarit cla Tongtisin phéi léch pha1 D0 nhon (Kurtosis) ¢6 tri tuy€t doi lan
gj\'jgn/ lﬂinggj‘;/a%ng s 0-Score >0,38: KQTC luot 1a 0,32 va 0,33, cho thay phan phdi nhon. Do dé,
3| osare -Nngit snginkn e g aeode | bai viét sé tiép tuc sir dung phuong phap kiém dinh phi
=1neungionhontong tai san, Uneu nguoc ial s
o~ Lot nhin rong /g i lznh manh tham s6 Kruskal Wallis kiém dinh sy khac biét gilra
X7 = Dong tién hoat ddng kinh doanh / Ngt cac mo hinh.
X8 = 1 néu loi nhuan rong nhd hon 0, 0 néu nguroc lai 2 . , A
X9 = Chénh l&ch loi nhuan rong nam t vdinam t-1/ 4.2. Kiem d_ll’lh sw khac bl,et
T6ng loi nhudn rong ndm t véi nim t-1 2 . .
4.2.1. Kiem dinh Kruskal - Wallis
¥eScore = 4,336 - 4,513X1+ 5,679%2 - 0,004X3 ¥-Score > 0: KQTC ] .7 ) ) . )
4 | Yscore |XL=Loi nhuén rong/ Tong taisin XeScore = 0: Nguing bio dong Ap dung kiém dinh Kruskal - Wallis nham xac dinh
X2 =Ng / Tong tai san X-Score < 0: Strc khoe tai chinh kh, b N i~ , N h‘nh
X3 = Tai san ngan han / No' ngén han [anh manh. su khac bigt giua cac mo hinh.
7-Taffler (1983) =3,2 + 12,18X1 +2,5X2 - 10,683 + Bang 3. Két qud kiém dinh Kruskal - Wallis
0,029%4 7-Taffler (1983)) <0,2: KQTC i
X1=Loi nhuénytrlfd'cthue”/NQ ngan han 2-Taffler (1983)) tir 0,2 dén 0,3: ) kruskal.test(Score ~ Model, data = data_long)
5 | Z-Taffler X2 = Tai san ngan han / No' Viing x4m (K&t qua khong chac chan) Kruskal-Wallis rank sum test
X3 = No' ngan han / Tong tai san Z-Taffler (1983) > 0,3: Strc khoe data: Score by Model
X4 = (Tai san thanh khoan - Ng ngén han) / Chi phi tai chinh tét. Kruskal-Wallis chi-squared = 1545,3, df = 7, p-value < 2.2e-16
hoat déng hang ngay Nguén: Tic gid tong hop tir phdn mém R
2-Score (1984) = 0,717X1 + 0,847X2 + 3,107X3 + 0,420k4
+0.998K5 e 38 L2 Két qua kiém dinh Kruskal - Wallis cho thay p -
. i;\L/on Iﬁuﬁén_g{ Tc‘;nTgﬁtéisén Zscore (1984] i 1.23 d6n 2.0 value < 0,05, két luan rang 8 md hinh ¢6 sw khac biét
-Score | X2 = Lgi nhudn gilt lai / Tong tai san e A e s
6 (1984) X3 = Loi nhuan trudc thué va i vay / Tong tai san \Z{ungXagég:;jg%?%?iff cthgn) dang ke VC nhan dlen KQTC Cua cac doanh nghlep
X4; Gi tith tvéng clia von chi s it  Gid tr 6 chs(:vilrfét. SHenoe nganh nhua niém yet tai Viét Nam.
sach cua ng
X5 = Doanh thu / Téng tisén 4.2.2. Kiém dinh Dunn's test (Post-hoc test)
2-Score (1995) = 6,56X1 + 3,26K2+ 6,72X3+ 1,054 | Z-score (1995) < 1,1: KQTC -2 : > A A 1A
LScore X1=V6n luu dong / Téng tai san Z-score (1995) tir 1.1 dén 2.6: Vling .;\Klem d!nh Dunn’s Test la mOt phu’(mg phap hau
7| o9g) [12=Loinhin i i Tng s xém (Két qué khong chic chén) kiém dinh (post-hoc test) dugc str dung sau Kruskal-
X3 = Lgi nhudn trudc thué va [3i vay / Tong tai san Z-score (1995) > 2.6: Sic khde tai : A wh . 5 . A 4 4 ‘A
X4 = Gid tri s6 séch cla vén chi s& hitu / ng chinh tGt. Walhs IeSt de X%\C dll’lh cap nhom nao C:O SUt kha? ble,t
Score (2001) <=~ 0,02 KQTC dang ké. Khi kiém dinh Kruskal-Wallis cho thay co
G-Score (2001) = 1,6505X1 + 3,404X2 + 0,016X3 + 0,057 ) b L 1A, e g , .2
L=V ru dong / Tong 3 én G-Score (2001)tir- 002 6éh 0,01: su khac biét gitra cac nhom (p-value < 0.05), kiém
8 | GScore [y T R P Viing xam (Két qua khdng chac chan) . ~ s ’ . / \ , [N ‘o
Xo=Lginhudn e thuda vy Tongraisin | " S0t dinh Dunn s& gitip xac dinh nhom nao khac biét véi
X3 = Loi nhuan sau thué / Tong tai san R m r 5
tai chinh tot. nhoém nao.

€

Nguon: Téc gid tong hop.
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Bang 4: K&t qua kiém dinh Dunn’s test (Post-hoc test)

1T Cac cap nhom dwgc so sanh z P.unadj P.adj
1 |G-Score &0 -Score 15,47 0,000 0,000
2 |G-Score &S-Score -2,57 0,010 0,284
3 |0-Score &S - Score -18,05 0,000 0,000
4 |G-Score & X - Score 10,37 0,000 0,000
5 |0-Score & X - Score -5,11 0,000 0,000
6 |S-Score &X - Score 12,94 0,000 0,000
7 |G-Score & Z-Score1968 -7,08 0,000 0,000
8 |0-Score &Z-Score1968 -22,55 0,000 0,000
9 |S-Score &Z-Score1968 -4,51 0,000 0,000
10 |X-Score &Z - Score1968 -17,45 0,000 0,000
11 |G- Score & Z - Score1984 -4,94 0,000 0,000
12 |O-Score & Z- Score1984 -20,41 0,000 0,000
13 |S-Score & Z-Score1984 2,37 0,018 0,501
14 |X-Score & Z - Score1984 -15,31 0,000 0,000
15 |Z-Score1968 & Z - Score1984 2,14 0,032 0,904
16 |G- Score & Z - Score1995 -15,27 0,000 0,000
17 |O-Score & Z - Score1995 -30,75 0,000 0,000
18 |S-Score & Z-Score1995 -12,70 0,000 0,000
19 |X-Score & Z - Score1995 -25,64 0,000 0,000
20 |Z-Score1968 & Z - Score1995 -8,19 0,000 0,000
21 |Z-Score1984 & Z - Score1995 -10,33 0,000 0,000
22 |G- Score & Z - Taffler -11,97 0,000 0,000
23 |0-Score &Z - Taffler -27,45 0,000 0,000
24 |S-Score & Z - Taffler 9,40 0,000 0,000
25 |X-Score & Z - Taffler -22,34 0,000 0,000
26 |Z-Scorel968 & Z - Taffler -4,89 0,000 0,000
27 |Z-Score1984 & 7 - Taffler -7,03 0,000 0,000
28 |Z-Score1995 & Z - Taffler 3,30 0,001 0,027

Nguon: Tac gid tong hop tir phan mém R
Trong kiém dinh Dunn’s Test, gia tri Z cang cao thi
su khac biét gitra hai nhom cang 16n. Gia tri p - value
dugc didu chinh (P.adj) bang phuong phap Bonferroni
phan énh murc d§ khac biét gitra hai nhom. Két qua
kiém dinh Dunn’s Test cho thdy giita G - Score & S
- Score; S - Score & Z - Score1984; Z - Score1968 &
Z - Score1984; Z - Score1995 & Z - Taffler ¢6 p - value
> 0,05, két luan rang gilta cac cap nhom nay khong co
su khac biét dang ké. Cac cap nhom con lai co p- value
<0,05, két luén rang gitra cac ¢dp nhom nay c6 sy khac
biét dang ké trong nhan di¢n KQTC cua doanh nghiép
nganh nhyra niém yét tai Viét Nam.

4.3. Xdc dinh ty I chinh xdc va cdc dang 16i

Dé xéc dinh sy phu hop ctia cac mo hinh nhén dién
KQTC, bai viét thyc hién tinh toan ty 1€ chinh xac va
cac dang sai lam cua cac mo hinh.
Bang 5: Ty 1é chinh xac va cac dang sai [am ctia mé hinh

Mb hinh Ty Ié chinh xac Ty 1& sai [3m loai | Ty I8 sai [am logi Il
0 - Score 0,916 1,000 0,008
S - Score 0,873 0,524 0,095
X - Score 0,942 0,667 0,008
Z - Taffler 0,942 0,667 0,008
Z - Score 1968 0,298 0,000 0,759
Z-Score 1984 0,222 0,000 0,843
Z - Score 1995 0,858 0,667 0,098
G - Score 0,931 0,905 0,000

Nguén: Tdc gid tong hop tir phan mém R

Béng 5 cho thay, mo hinh X - Score va Z - Taffler

c6 ty 18 chinh x4c cao nhét, cliing dat 94,2%. Th tw m6
hinh ¢6 ty 1¢ chinh xéc tir cao xudng thap 1a md hinh X
- Score, Z - Taffler, G - Score, O - Score, S - Score, Z -
Score 1995, Z - Score 1968 va Z - Score 1984. Két qua

nay trai nguoc voi cac nghién ciru cua Lé Hoang Vinh
& Cong sy (2022), Gunanto (2023), Tanjung (2020),
Kembi & Cdng su (2024) va cung quan diém vai cac
nghién ctru ctia Hertina & Cong sy (2020), Marsennea
& Cong sy (2023), Saha & Ahmed (2024), Viciwati
(2020), Andriani & Slhombmg (2021). Ty 1é sai 1am loai
I khi do luong KQTC cua cac doanh nghi¢p nganh nhya
niém yét tai Viét Nam qua mé hinh X - Score, Z - Taffler,
G - Score, O - Score, S - Score, Z - Score 1995 deu o
mirc kha cao vdi ty 1€ trén 50%. Cho thy 6 ty 1¢ rét 1on
trong cdc mo hinh trén c6 két qua du béo xac dinh lanh
manh tai chinh nhu’ng két luan chung la KQTC Mb hinh
Z - Score 1968 va Z - Score 1984 ¢6 ty 16 sai 1am loai I
rat thip. Céc md hinh Z - Score 1968 va Z - Score 1984
¢ ty 1¢ sai 1am loai II cao, 1an luogt 1a75,9% va 84,3%.
Céac m6 hinh con lai ¢6 ty 1¢ sai 1am loai II thap hon

10%, cho thiy co ty 1€ kha thap dua ra két qua x4c dinh
KQTC nhung két luan chung 1a 1anh manh tai chinh. M6
hinh G - Score c6 ty 1& sai 1am loai II thap nhat, tiép theo
la cac m6 hinh O - Score, X - Score, Z - Taffler.

5. Két luan: Két qua nghién ctru da tra 101 gia
thuyet dat ra, theo d6 khang dinh c6 sy khac biét dang
ké giita cic md hinh X - Score, Z - Taffler, G - Score,
O - Score, S - Score, Z - Score 1995, Z - Score 1968 va
Z - Score 1984 trong nhan di¢n KQTC cua céc doanh
nghiép nganh nhya niém yét tai Viét Nam trong g1a1
doan 2012 - 2023. Trong d6, md hinh X - Score va
Z - Taffler dugc xac dinh 1a phu hop nhét dé st dung.
Tuy nhién, ty 1¢ sai 1am loai I cia mé hinh X - Score,
Z - Taffler 1a cao (66,7%), m6 hinh c6 xu huong bd
sot doanh nghi¢p KQTC, dicu nay co thé gay rii ro
cao cho nha d4u tu. Cac md hinh G - Score, O - Score,
S - Score van ¢6 thé dugc sir dung dé tham khao trong
nhan dién KQTC vi ¢6 ty 1€ chinh xac kha cao, trén
85%. Vi véy, dé khang dinh sy lya chon va tang thém
mirc do phu hop cac nghién ciru tiép theo co thé xem
xét thém dén céc khia canh tai chinh dac thu cua doanh
nghlep trong pham vi thoi gian nhat dinh, st dung thém
cac mo hinh Machine Learning dé danh gia.
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