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VAI TRO CUA GIA CO PHIEU POI VOI DU BAO KHO KHAN
TAI CHINH DOANH NGHIEP: MO HINH SVM

Vii Thi Loan’, Vii Thi Hau

Truong Pai hoc Kinh té & Quan tri kinh doanh — PH Thdi Nguyén

TOM TAT

Du bao kho khan tai chinh 1a mét dé tai khong mai va da thu hit duoc sy quan tim ciia cac hoc gia
trén toan thé gidi vi tim quan trong ciia hoat dong du bao d6i voi hoat dong quan tri rui ro tai
chinh doanh nghiép. Tuy nhién, cau hoi vé vai trd ctia cac bién du bao bén trong va bén ngoai
doanh nghiép van dugc cic nha nghién ctru khong ngimg theo dudi. Nghién ctru nay ap dung mot
mo hinh v6i thudt toan “may hoc”- md hinh SVM nham kiém dinh vai tro cua bién gi4 thi truong
ctia ¢6 phiéu trong du bao kho khan tai chinh cia cac cong ty niém yét trén thi truong chimg
khoan Viét Nam. Két qua nghién ctru cho thy, khi bd sung bién gia thi trudng cua ¢d phiéu, kha
ning du béo chinh xac ciia mé hinh duoc ting 1én dang ké. ,

Tir khéa: Dy bdo khé khan tai chinh, mé hinh SVM, cong ty niém yét, gid cé phiéu, qudn tri rii

ro, thi trivong chung khoan.

TONG QUAN NGHIEN cUU

Theo tir dién Oxford, thuat ngit kho khin
(distress) dugc dinh nghia 1a tinh trang “thiéu
tién va khén kho”. Trong nghién ciru chinh
thirc dau tién vé 1y thuyét khé khan tai chinh
doanh nghiép, Gordon (1971) [12] da cho
rang kho khin tai chinh (financial distress) 1a
tinh trang x4y ra khi kha nang sinh 101 cua
doanh nghiép (DN) giam sut din dén khong
hoan tra duoc cac khoan no gbe va lii. Trong
cac nghién ciou sau nay, khé khan tai chinh
(KKTC) duoc biét dén vé6i cac biéu hién pha
san (Altman, 1983 [2]; Chuvakhin &
Gertmenian, 2003 [9]; Shahedi va cong su,
2014 [18]; Lin va cdng sy, 2014 [15]) hay
“that bai” trong kinh doanh (Dimitras va cong
su, 1996 [10]; Bose, 2006 [7]; Ding va cong
su, 2008 [11]).

M6 hinh (MH) du bio KKTC duoc hiéu 1a
mb hinh dugc str dung dé nhan biét tinh trang
kho khan tai chinh cia mot DN trong tuong
lai tir cac chi bao ¢ hién tai. Trong moé hinh
du bao KKTC, bién phu thudc 1a bién kho
khin tai chinh, bién nay dwoc giai thich boi
mot chudi cac bién doc lap goi la cac bién du
bao. Cac bién nay c6 vai tro khac nhau trong
viéc du bao, dugc thé hién biang trong sd

" Tel: 0974943069, Email: Loanvu.kttn@gmail.com

(weight) clia bién d6 trong mo hinh. Trong
lich st hon 40 nim nghién ctru vé KKTC,
chua c6 mot quan diém 1y thuyét thong nhét
nao dugc ghi nhin vé viéc lua chon cac bién
du bao ciing nhu vai tro ctia timg bién trong
mo hinh dy bao (Balcaen va Ooghe, 2006)[6].
Altman (2002) [5]cho rang cac nhém chi sd
nhu nhom chi s6 do ludng kha ning sinh 101,
kha nang thanh toan, va hi¢u qua hoat dong la
cac nhom chi sd co sitc manh hon ca trong
viéc danh gia kha nang tai chinh cia DN. Tuy
nhién, Altman (2002) [5] ciing phai thira nhén
rang cau hoi vé nhom chi s6 nao ¢ kha ning
du béo tdt nhat van chua thé c6 cau tra 10
thong nhit vi cic nghién ciru khac nhau lai c6
két luan khac nhau. Bén canh cac chi s6 ké
toan, cic bién sb lién quan dén thi truong
(TT) dugc coi 1a ¢ thé ting tinh chinh xac
cua mo6 hinh du béo, chflng han, Bose, 2006
[7] cho ring gia ¢d phiéu chira dung khong
chi cac thong tin trén bao cao tai chinh cia
DN ma con lién quan dén cac thong tin khac
va vi thé c6 thé ning cao kha ning du bao cua
mo hinh. Keasey & Watson (1991) [13] cho
rang cac bién thudc vé thi truong ¢ thé co ¥
nghia rat 16n dén viéc xac dinh thoi gian dy
b4o ctia md hinh. Gia TT ciia ¢ phiéu phan
anh ky vong ctia cic nha du tu vé thu nhap
ctia ho va cac ky vong nay lién quan truc tiép
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dén tinh hinh tai chinh hién tai cia DN. Mic
di vy, cic nghién ciru bd sung gia cd phiéu
vao mo hinh du bao chua dugc thuc hién mot
cach rong rii dé khang dinh vai tro du bao
ctia bién nay.

Ké tir nghién ctru dau tién ctua Beaver (1966)
[6], cac md hinh dy bao voi k¥ thuat dy bao
va can cu du bao khiac nhau da dugc xdy
dung khong ngoai muc dich nang cao tinh
chinh xéac trong du bao kho khan tai chinh
DN. Cac md hinh nay c6 thé dugc ké tén nhu
mb hinh biét s6 boi (MDA) dua ra bdi Altman
(1968, 1983, 1995) [1] [2] [3], md hinh Logit
cua Ohlson (1980)[16], m6 hinh Probit cua
Zmijewski(1984) [22], m6 hinh Hazard cua
Shumway (2001) [19] cac mo hinh ap dung
cac thuat toan may hoc nhu md hinh cay
quyét dinh Decision Tree (DT) (Tam and
Kiang, 1992)[20], mang thin kinh nhan tao
Neural Network (Ozkan, 2007) [17], m6 hinh
miy hd trg vector SVM (Support Vector
Machine) dé xuit boi Chandra va cong su
(2009)[8]. Khi tién hanh dy bio KKTC cho
cac cong ty niém yét trén thi truong ching
khoan, mét sé nghién ctru da so sanh cac mod
hinh dy bao khac nhau trén ciing mét mau dir
liéu va cho thiy mo hinh may hd trg vector
SVM (m6 hinh SVM) c6 d6 chinh xéac cao
hon cac md hinh con lai (Lin va cong su
(2011, 2014) [14] [15]

PHUONG PHAP NGHIEN CUU

Gi6i thiéu vé mé hinh SVM

Mo hinh miy hd trg vector SVM 1a mot md
hinh may hoc twong d6i méi, dugc phat trién
dua trén 1y thuyét thong ké do Vapnik &
Chervonenkis (1974) xay dung. Ké tir khi ra
do1, mo6 hinh SVM da dugc tng dung rong rai
trong cac nghién ciru vé tai chinh dic biét dbi
vé1 viée phan loai va dy bao trén cac dir li€u
chudi thoi gian.

Khi ding dé du bao khé khian tai chinh, mo
hinh SVM di tim mot siéu phang c6 thé phin
loai hai nhém cong ty gap KKTC (dan nhan
0) va cong ty khong gap KKTC (dan nhan 1).
Céc vector thé hién cac bién du bao (x) gin
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voi trong s6 (w) trong md hinh. Muyc dich ciia
mod hinh SVM 14 x4c dinh mot siéu phing c6
thé phan 16p dir liéu v6i khoang cach bién cuc
dai (toi wu). Loi giai tim siéu phéing toi vu trén
¢ thé mo rong bﬁng cach anh xa dir liéu vao
mot khong gian ¢ s6 chidu 16n hon sir dung
mot ham nhan K (kernel). Bén dang ham
Kernal dugce sir dung phd bién trong SVM d6
la: ham Kernel tuyén tinh, ham Kernel da thuc,
ham Kernel-Gauss, va ham Kernel Sigma. Khi
st dung md hinh SVM, dir liéu duoc nghién
ctru duoc chia thanh hai phan: huin luyén va
du bao. Dir lidu hudn luyén s& dugc “hoc” dé
xay dung mo hinh du bao.
Chi dinh cac bién trong mé hinh SVM
Tac gia xay duyng 2 mo6 hinh tuong Ung voi
cac bién dy bao khac nhau. M6 hinh 1 gdm
cac bién dy bao trong dé xudt boi Lin va cong
su (2014) [15] do cac tac gia nay da st dung
két hop ca phuong phap kinh nghiém cing
v6i mot sd thuat toan dé lya chon céc chi sb
c¢6 kha niang du bao tot nhat va bd sung bién
gia TT cua cd phiéu. M6 hinh 2 gom céc bién
nhu cac bién trong nghién ctru cia Lin va
cong sy, 2014 (bang 1).

Bang 1. Cdc bién dy bdo trong mé hinh SVM

Bién M ta M@ hinh
Bién mo ta kha nang thanh toan ngan han

X TSLD/No NH 1,2
X, TS dé chuyén ddi ra TM/ 1,2

No NH

X; VLD/Tong TS 1,2
Xy VLD /DTBH 1,2
X5 TSLD/Tong chi phi 1,2

Bién mo ta kha nang thanh toan dai han

Xs Chi phi tra 13i/von CSH 1,2

X5 (Gia c6 phiéu *s0 co 1,2
phiéu)/Ng phai tra

X Chi phi tra 13i/Tong DTBH 1,2

Bién mé ta toc do tang trucng

X Ty 1€ tang trudng TS 1,2

Bien lién quan den luu chuyén tién té rong

X9  LCTT rong/Tong TS 1,2

X1 LCTT rong/Tong ng phai 1,2
tra

X LTCC rong/Von CSH 1,2

Bién mo ta kha nang hoat dong

X3 DTBH thuan/Tong TS 1,2
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Bién M5 ta M&b hinh

Bién mo ta kha nang sinh loi

X4 LN thuan sau thu¢/Tong so 1,2
CP

Xis LN gilt lai/Tong TS 1,2
X6  LNTT/Tong TS 1,2
Xi7 LN gop/DTBH thuan 1,2
1,2
1,2

Xig LN rong/Von CSH
X9 EBIT/Tong TS
Bién mo ta cau triic von

Xz0  Ng phai trd /Tong TS 1,2
Bién dwroc bo sung
X5 Gia c0 phicu 1

Nguén: tac gia tong hop va dé xudt
DU LIEU NGHIEN CUU
Trong nghién ciru nay, mot cong ty niém yét
duoc coi la gap KKTC 1a khi cong ty bi huy
niém yét bat budc vi két qua san xuat, kinh
doanh bi thua 16 trong 03 nam lién tyuc hodc
téng s6 15 luy ké vuot qua s6 vbn diéu 1é thuc
gop trong bio cio tai chinh kiém toan nim
gan nhat trude thoi diém xem xét (Nghi dinh
58/2012/ND-CP “Quy dinh chi tiét va hudng
din thi hanh mot sé didu cua Ludt ching
khoan va Luat stra ddi, bd sung mot sb6 diéu
cua Luat ching khoan” va Nghi dinh )
60/2015/ND-CP ban hanh ngay 26 /6/2015).
Trong thdi gian quan sat tr nim 2009 dén
2015, c6 tat ca 140 cong ty hoat dong trén So
giao dich chung khoan Ha N¢i va So giao
dich ching khoan Thanh phé H6 Chi Minh.
Tac gia quyét dinh chon tat ca 140 cong ty
ndy vao miu nghién ctru. Pé phuc vu cho
cong viéc phan loai va du bao, mot ) lugng
twong tu cac cong ty khong gap KKTC cling
duogc lya chon. Cac cong ty trong nhom thir
hai nay 1a cac cong ty co cung nganh nghé
kinh doanh va cé sy twong dong vé quy md
tai san vdi cac cong ty bi huy niém yét trong
cung mdt khoang thoi gian. Nhu vdy, téng sb
cong ty trong mau trong mot nim nghién ctru
bao gdm 280 cong ty: 140 cong ty gip kho
khan tai chinh va 140 cong ty khong gap kho
khan tai chinh. D& liéu nghién ctu s€ dugc
thu thap ¢ thoi diém 1 ndm trude d6 véi muc
dich danh gia kha nang dy bao kho khan tai

chinh cta cong ty tur cac dir liéu nay. Dir liu
vé hai nhom cong ty duoc chia thanh hai
phﬁn: dir liéu huin luyén va di li€u du bao,
c6 quy mo la nhu nhau. Cac quan sat trong ca
hai b dir liéu dugc ma hoa theo 2 truong hop
“-1” cho cac cong ty gap KKTCva “1” cho
cac cong ty khong gap KKTC.

KET QUA NGHIEN CUU

Két qua huén luyén mé hinh

Tu tap dir liéu huén luyén, mot mo hinh dugc
thiét 1ap théng qua qua trinh “hoc” di lidu
giap du bao tinh trang kho khan tai chinh tur
nhitng dit lidu ddu vao méi. Duéi sy hd trg
cia phin mém LIBSVM (A Library for
Support Vector Machines) phién ban 3.21,
giai thuat SVM gitp tim mét siéu phing
(hyperplane) phan hoach téi wu cho phép chia
cac diém nay thanh hai 10p: cac cong ty
KKTC va cac cong ty khong KKTC

Loi giai tim siéu phang ti wu dugc thyuc hién
bang cach sit dung moét ham nhan Kernel
(kernel). Ham nhan Kernel trong nghién ctu
nay dugc danh gia ¢ 4 dang: Kernel tuyén
tinh, ham Kernel ban kinh (radial basis
function -RBF), ham Kernel da thic, va
Kernal sigma.

Viéc tim mot ham nhan cho phép phan loai
hai nhém cong ty dugc thuc hién thong qua
ba budc chinh: dinh dang di liéu phu hop véi
md hinh, diéu chinh dit liéu theo ty 1€ (scale),
va lwa chon ham nhén tir két qua phan tich
ludi (Grid search). Phan tich lu6i tim kiém 1a
phuong phap thir cac tham sé 13i khac nhau
va chon ra bo (€, ) cho d6 16i danh gia chéo
nho nhét trong d6, y 1a tham s cia ham nhan.
Trong nghién ctru ndy, ludi tim kiém dugc st
dung dbi voi dang ham Kernel ban kinh —
RBF. Hinh 1, 2 trinh bay két qua phan tich
lu6i tim kiém cho mé hinh 1 va 2. B6 tham )
duoc chon 1a bd tham sd ge"ln voi duong luoi
trong cung khi ty 1¢ (rate) 1a cao nhat.
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casel.train,scale

Best log2(C} = 8 log2(ganma) = =7 rate = 93.6%
C = 512 ganma = 6.8878125 92.3

Bang 3. Két qua di bdo ciia mé hinh 1, 2

, Ham A ohi
Théi diém DY chinh
C ¥ xac
Mohinh I 279 0,0078125  96,80%
Mohinh2  2°-1 _ 0,5000000  79,36%

log2(c)

Hinh 1. Két qua phdn tich leéi cho mé hinh 1
(Nguon: Két qua phan tich trén LibSVM 3.21)

case2.train,scale

Best Log2(Cy = 1 Log2(gamma) = -1 rate = e2.e755%, 02 T

€=2 gamma = 0.5 8L

log2(ganna)

.
.
b
7] -
;
.

-5 [ 5 10 15

log2(0)

Hinh 2. Két qua phan tich luéi cho mé hinh 2
(Nguon: Két qua phan tich trén LibSVM 3.21)
Tir két qua phan tich ludi trén, cic bo tham sb
(¢,v) d}rqc lya chon cho md hinh 1 va 2

duoc thé hién trong bang 2.
Bang 2. Két qua phan tich lwGi

Ty 1§ toi

¢ ¥ wu hoa

Mohinh 1 279  0,0078125 93,6%
Mbhinh2  2~-1 0,5 82,08%

(Nguén: két quad phan tich trén LibSVM 3.21)
Két qua du bdo ciia md hinh
Trong budc tiép theo ctia qué trinh sir dung mo
hinh may hé trg vector SVM, mé hinh huan
luyén tao ra tir budc thir nhit s& dugc st dung
dé du bao cho céc dir liéu nghién cru méi. Tu
qua trinh “hoc” dir liéu 6 tap huin luyén, mo
hinh huén luyén c6 kha ning du bao duogc dit
liu méi dua vao md hinh. Kha nang dy bao
clia cac mo hinh trén duge kiém tra boi cac dix
liéu trong tép kiém tra (testing data) v&i két
qua dy duogc tap hop trong bang 3.
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(Nguon: két qua phdn tich trén LibSVM 3.21)
Bang 3 cho thiy ring kha ning du béo chinh
xac gitta hai m6 hinh kha chénh Iéch. Mo
hinh 1 ¢6 d6 chinh xac 1a 96,8%, vuot trdi so
v61 mod hinh 2.

Bén canh viéc tinh toan d¢ chinh xac trong du
b4o ctia cac mo hinh 1 va 2, ciing c6 thé thong
ké duoc ty 1& méc sai 1am loai I va loai II cua
cac mo hinh nay. Bang 4 thong ké ty 1& mic
sai 1am I (12 sai 1Aim ma mot cong ty gip
KKTC bi xép vao nhém khong gip KKTC)
va sai lam loai II (khi mot cong ty khong gip
KKTC lai dugc xép vao nhom gip KKTC)
cia mo hinh 1 va 2.

Vo6i @6 chinh xac trong du bao la 96,8%, sai
14m loai I va loai I ma mé hinh 1 méc phai la
nhé nhét cho thdy mé hinh 1 vuot troi so véi
md hinh 2 khi bao gdm bién gia thi truong cia
cd phiéu nhu mot bién dy bao trong mo hinh.
Bang 4. Thong ké 1y 1é mdc sai lam ciia mé hinh 1

va moé hinh 2

M6 hinh Sai lam Sai lam
loai I (%) loai IT (%)
MH 1 0,80 2,40
MH 2 10,40 23,53

(Nguén: Két qua phan tich trén LibSVM 3.21)
KET LUAN
Nghién ciru da kiém dinh vai tro dy bao cua
bién gia thi truong co phiéu bang cach xay
dung va ap dung 2 mé hinh SVM dé du béo
kho khin tai chinh cho cac cong ty niém yét
trén thi truong ching khoan Viét Nam. Su
chinh x4c vuot tréi ciia mo hinh co bién gia
cb phiéu so véi md hinh con lai chimg to vai
tro quan trong ctia gia co phiéu trong viéc
phan biét hai nhom céng ty (KKTC va khong
KKTC). Tir d6, c6 thé thdy mot md hinh du
bao KKTC can dugc xdy dung véi gia cd
phiéu 1a mét bién dy bao trong mo hinh.



Vii Thi Loan va Dtg

Tap chi KHOA HQC & CONG NGHE

172(12/2): 199-204

Mo hinh 1 véi ddy du cac bién co thé 1a mot
goi ¥ cho cac ddi twong co lién quan: (1) cac
cong ty niém yét c6 thé sir dung mé hinh nhu
la mét cong cu hd tro hiéu qua cho viéc phan
tich tai chinh doanh nghiép dé nim bat duoc
suc khoe tai chinh ctia minh, (2) cac co quan
quan 1y nhu S¢ giao dich chimg khoan va Uy
ban ching khoan Nha nudc ciing c¢6 thé sir
dung mo hinh nhu mét kénh thong tin nham
quan 1y, giam sat dé phat trién bén viing thi
truong ching khoan Viét Nam.
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SUMMARY
THE ROLE OF MARKET STOCK PRICE
AS A FINANCIAL DISTRESS PREDICTOR: SVM MODEL

Vu Thi Loan’, Vu Thi Hau

University of Economics and Business Administration - TNU

Financial distress prediction is not a new topic and it has attracted interests from researchers
globally because of its importance in financial risks management practices to managers as well as
investors, and creditors. However, questions about the significant role of predictors from inside or
outside the companies’ accounting reports are still a challenge for researchers in different contexts.
This article aims to test the role of market stock price as a financial distress predictor by applying a
machine learning model known as SVM model for Vietnamese listed companies. The results of
this study shows that SVM model with current stock price outperforms model without current
stock price.

Key words: Financial distress prediction, Support Vector Machines (SVM) model, Vietnamese
listed companies, current market stock price, risk management, stock market.
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