S dung mang naron dé phan loai,
du bao nguy co vé ng cac NHTM

c6 phan Viét Nam

PANG HUY NGAN'

Canh bdo sém rui ro v& ng & cdc ngan hang thuong mai s& goép phan quan
trong ngiin chiin nguy ¢ d6 v& cha cdc ngan hang, gidm thi€u tén that cho
ngudi gifi tién, ngan hang, cic té chifc bao hiém tién gii va nén kinh t&. Nghién
cifu st dung md hinh mang no ron d¢ phan loai, dy bao nguy ¢d vd ng cho cac
ngan hang thuong mai ¢d phin Viét Nam. K&t qua nghién cdu cho thdy, mo
hinh mang no ron c¢6 hi¢u suit phan loai cao véi d9 chinh xac Ién tdi 91.2%.

CO SO LY THUYET

Vao cudi nhitng nam 1980, mang nd ron bit diu
xuét hién va dén nam 1990 trd thinh mot ly thuyét co
bian dudge st dung trong cac nghién ciu v§ ng. Mang
nd ron nhan tao 1a mot md phdng qud trinh xir 1y thong
tin, dugc nghién citu dya vao hé thdng thin kinh ctia
sinh vat, giong nhu bo ndo dé xir Iy thong tin. Odom va
Sharda (1993) la nhitng ngudi dau tién nghién ctu du
bdo phd sdn st dung mang nd ron. Nghién citu da st
dung cdc ty 1€ tai chinh tuong tu nhu cdc ty 1€ sir dung
bdi Altman (1968) va dp dung v6i mot mau cla 65
cong ty v3 ng va 64 cong ty khong v3 ng. Cdc mau dao
tao bao gdm 38 cong ty thit bai va 36 cong ty khong
that bai. Mot mang nd ron vdi ba 16p, chita 5 niit 4n dd
dugc tao ra. M6 hinh ctia ho xdc dinh chinh xdc tdt cd
cdc cong ty that bai vd khong thit bai trong miu dao
tao, so v&i do chinh xdc 86.8% bdi mo hinh phén tich
phan biét. Nam 1992, Tam va Kiang da dp dung mang
no ron trong nghién citu du bao v4 ng cua cdc ngin
hang bang "Iexas (M§) va di chi ra ring, mang nd ron
thinh cong hdn cdc md hinh Lhong ké, nhu: hdi quy
Logll phén tich phan biét. C4c bi€n didu vao ma Tam
va Kiang st dung ciin cif vao cdc tiéu chuin CAMELS.

Cic tac gia Salchenberger, Cinar, va Lash (1992)
st dung mang nd ron va md hinh Logit phin tich su
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v3 ng clia cdc to chic i€t kiém va cho
vay, két qua cho thdy, mang nd ron vugt
troi so v6i mo hinh Logit qua cdc lan dén
khdc nhau. Ravi va Pramodh (2008) da
st dung mang no ron dé dy bdo v3 ng
cho céc ngan hang Thé Nhi Ky va Tay
Ban Nha, trong dé c6 st dung 9 nhin
to tai chinh cho cdc ngin hang Thé Nhi
Ky va 12 nhén t6 tai chinh cho cdc ngin
hang T4y Ban Nha. Mic do chinh xdc
ctia mo hinh xdy dung la 96.6% cho tip
50 liéu clia Tiy Ban Nha va 100% cho
tap s6 liéu clia Tho Nhi Ky.
$ Viét Nam, nhitng nghién cdu vé
phuong phdp phin loai, cic mo6 hinh
cdnh bdo vd ng mdi chi dudc quan
tam va dé cip dén tir sau cudc khing
hoang tai chinh chiu A nim 1997. Cdc
nghlcn cifu tiéu bi€u, nhu: Nghién citu
cia Coéng ty Chu’mD khodn Téan Viét,
tinh todn va cung cap chi s6 Z cila cdc
cong ty c6 phin niém yét cho nha dau
tur. Nghlen ciu cua tdc 014 bao Thi
Thanh Binh (2011) nhim xep hdng tin
dung cho cidc c,orlgD ty sdn xuat. Nghlen
cltu nguy ¢d pha sdn cua cdc cong ty co
phian xidy dyng niém yét § Viét Nam
cla tic gid Phan Hong Mai (2012). Tdc
gia Nguyén Thi Ludng (2014) trng dung
md hinh Merton-KMV dé do ludng rii
ro v3 nd ctia 380 doanh nghiép niém yét
d Viét Nam... Tuy nhién, cdc nghién cifu
trude & Viét Nam chua dé ciap dén muc
nguy ¢d v& ng, mo6 hinh canh bdo nguy
¢g vO ng cho cdc ngin hang thudng mai
c¢6 phan.
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MO HINH NGHIEN cUu

Mang nd ron nhéin tao (ANNs) la md
hinh tinh todn md phong cdc chifc ning
mang sinh hoc than kinh, ndo clia con
ngudi. Mot nd ron 1a mét don vi xi 1y
thong tin va la thanh phan cd ban cla
mdt mang nd ron. Ciu tric cda mot nd
ron duge md ta nhu Hinh 1.

Céc thanh phan cd bdn cia mdt no
ron nhin tao bao gébm:

Tap cdc dau vao: La cdc tin hiéu vao
(input signals) cda nd ron, cdc tin hiéu
nay thudng dude dua vao dudi dang mot
vectdr N chiéu.

Téap cdc lién két: Mdi lién két duge
thé hién bdi mot trong s6 (goi 12 trong s&
lién két - Synaptic weight). Trong s6 lién
két gitra tin hiéu vao thi j véi nd ron k
thudng dudc ki hiéu 1a w. Thong thudng,
cdc trong s nay dude khdi tao mot cich
ngiu nhién & thdi di€m khdi tao mang
vi dugce cip nhat lién tuc trong qud trinh
hoc mang.

B¢ tong (Summing function): Thudng
diing @€ tinh tdng clia tich cdc dau vio
vdi trong s6 lién két clia no.

Ngudng (con goi la mot do léch -
bias): Ngudng nay thudng duge dua vao
nhu mot thanh phan cda him truyén.

Ham rru__vén (Transfer function):
Ham nay dudge ding dé gidi han pham
vi ddu ra cia mdi nd ron. N6 nhin diu
vao 1a két qua ctia ham tong va ngudng
di cho. Thong thudng, pham vi diu ra
ctia mdi nd ron dugc gidi han trong doan
[0.1] hoiic [-1,1]. Cdc ham truyén rit da
dang, ¢6 thé 1a cdc ham tuyén tinh hoic
phi tuyén. Viéc lya chon ham truyén nao
la tuy thudc vio timg bai todn va kinh
nghiém clia ngudi thiét k&€ mang.

Pdu ra: La tin hiéu ddu ra clia mot no
ron, vdi mdi no ron sé ¢é tdi da 1a mot
ddu ra. Xét vé mit todn hoc, cdu tric clia
mot nd ron k, duge mo td biing cip biéu
thitc sau;

yk i zwki'xi

=
Trong dé: x , x , ..., x : 14 cdc tin hiéu
vao; L P
(W, Wis s W) 12 cdic trong sO lién
két ctia nd ron tha ](;

u, la ham t{:fng\; b, 12 mdt ngudng;

f1a ham truyén va y, la tin hi¢u dau
ra clia nd ron.

Nhu viy, tuong tu nhu nd ron sinh
hoc, nd ron nhén tao ciing nhidn c¢éc tin
hiéu ddu vao, xit 1y (nhin cdc tin hiéu
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BANG: CAC BIEN SO

Bi€n Ngi dung bi€n
x1 Hé s& an todn von
x2  |Hé s don by
x3  |V6n chi 88 hitw/Téng tai san
x4 |Cdc khodn cho vay khdch hang/Téng tai sin
x5 |Cdc khodn cho vay khdch/Tién giii ctia khach hang
x6 [TV 1é tién gifi huy dong/Tong tai san
x7  |Chi phi dy phong va chi phi hoat dong/Tdng thu nhip
X8 ROA
X9 ROE
x10  |NIM
x11  |[NOM
x12  |Téng thu nhidp/Tién gifi khach hang
x13  |Téng thu nhap/Téng tai sin
x14 |Thu nhdp sau thué/Tai sin sinh 13
x15  |Lgi nhuin trude thu€ va dy phong/Téng tai san
x16 |Tai sin thanh khodn/Téng tai sdn
x17 |Tai sin thanh khodn/Téng tién giti huy dong
x18  [VIn(TA)
SO PO: MANG NO RON V&1 5 NAT AN
Neural Network
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HINH 2: KET QUA PHAN NHOM
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nay vdi trong so lién két, tinh tong cdc tich thu dudge rdi
gl két qua t6i ham truyén) va cho mot tin hiéu dau ra
(1a két qua cda ham truyén).

PHUONG PHAP NGHIEN cUU

Khi nghién citu vé v& ng ngan hang, cdc nghién ciu
thue nghiém dp dung cho cdc nudce phdt trién da si
dung két hop nhitng y&u td vi md dudge tong két trong
khudn khé mo hinh CAMELS - m6 hinh x&p hang cédc
ngin hang dugc dua ra bdi Co quan Gidm siat Ngin

hang trung wong M§. M6 hinh phin tich theo 6 yéu t&

¢d ban (Capital - mdc dd an toan von, Assets quality
- chit lugng tai sdn ¢6, Management quality - quan
ly, Earnings - 1gi nhuén, Liquidity - thanh khodn va
Senitivity - mic dd nhay cdm vdi rii ro thi trudng). Mo
hinh thudng dinh midc xép hang thanh 5 mic tr 1 (mudc
tot nhit) dén 5 (mdc x4u nhit) cho mdi nhém yéu to,
sau d6 sé lai tong hop cd 6 két qua dé dua ra danh gia
cudi cling ciing theo thang diém nhu trén.

Cidc chi tiéu tai chinh sit dung d€ du b4do mic nguy
¢d v3 nd cua cdc ngin hang dude tinh todn tir cac chi
s0, chi tiéu trong cdc bdo cdo tai chinh da duge kiém
todn (bdng cin doi k€ todn, bang bdo cdo lvu chuyén
tién té, bang két qua hoat dong kinh doanh) tai thdi
diém cudi nam clia céc ngan hang thuong mai c6 phan
Viét Nam tir nim 2011 dén hét nam 2013 véi tong
cong dir lieu gdm 102 quan sdt (Bai viét sit dung cdch
viét 56 thdp phdn theo chudn quéc té).

Bién phu thujc: Trong cdch ti€p can clia ching 16i,
bi€n nguy cd vd ng (Y) duge gan tri bing 1 (nguy cd v3
ng cao) néu ngin hang c6 ty 1& ng xiu tir 3% trd 1én
hodc ¢6 ty 1& 1gi nhuan trude thué so véi von chi sé hitu
duGi 5%. Bién Y gan gid tri bing 0 (nguy cd v nd thip)
néu ty 1& ng xau nhd hon 3% va ty 1& 1¢i nhuin trude
thué€ so vdi von chii s hitu tr 5% trd 1én. S di nghién
cttu chon thang do nhu vay bdi theo Quyét dinh 06/2008/
QD-NHNN, ngay 12/03/2008 ban hanh quy dinh x&p
loai ngin haing thuong mai ¢d phan thi nhitng ngan hang
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¢6 ty 1& ng xau trén 3% sé bi trir 13 diém,
néu ty 1& ng xau trén 5% sé bj trir 19 diém
trén t6ng sO 35 diém danh cho chi tiéu
chat lugng tai sdn, di¢u d6 c6 nghia 12
ngAn hang sé& bi xé&p loai C va Ngan hang
Nha nudc phéi ¢6 bién phap quén ly, gidm
sat. Ciing theo Quyét dinh s6 06/2008, thi
néu chi tiéu 1gi nhuin trude thué€ so voi
von chii s& hitu dat dudi 5% thi ngén hang
bi trir di 10 diém trén tong s6 20 diém cla
chi tiéu vé két quéd hoat dong kinh doanh
va nhu th€ ngan hang ciing sé bi x&p loai
C. Két qué bd dir liéu mdng 102 quan sat
¢6 44 quan sat thudéc nhém nguy cd vo ng
cao va 58 quan sat thudc nhém coé nguy co
vd nd thip.

Bién dpc lgp: Dua trén ngudn s
liéu hién c6, dua trén cdc chi tiéu trong
md hinh CAMELS va nhitng gdi y tir
cdc cong trinh nghién clu trude, ciling
nhu tir thue t&€ hoat dong cia cdc ngén
hang thudng mai bai viét da xdy dung,
lya chon hé thong cdc bién s6 nhu trong
Bang.

KET QUA NGHIEN CUU

Ciéc quan sdt khi dua vao mang nd ron
s¢ dugc chia thanh 3 miu con mdt cdch
ngiu nhién, dé 1a:

(i) Mau hudn luyén diung cho qud
trinh huén luyén (diéu chinh cdc trong s6
lién két) gdbm 72 quan sit.

(ii) Mau thit hai goi 12 miu dif liu
chiing thuc gdm 15 quan sdt dung dé
do ning luc khai qudt héa cia mang
va dirng tha tuc hoc khi nang lyc mang
khong dudc céi thién.

(iii) Miu thit ba dung dé kiém tra
gdm 15 quan sdt. Phan miu nay khong
tic dong dén chudng trinh hoc va né
cung cip do do doc lap do hiéu sudt clia
mang trong su6t qud trinh cling nhu sau
khi hoc.

Tiép theo, ching ta cin xédc dinh s0
nd ron trong nit 4n, dé xdc dinh s& lugng
nd ron t6i uu ta s& dung chudng trinh
cta Yao, Tan va Poh (1999), diay la mot
chuong trinh lip xem xét s lugng no ron
cho dén khi tim dudc 16i trung binh binh
phuong (MSE) nhé nhit. Theo két qua
dé, chung toi st dung mang nd ron véi 5
niit &n (S6 do).

Thiét k&€ mang cla ching t6i bao gdm
18 nit dau vao, 5 nit ting 4n va 1 ndt
diu ra. Qud trinh huin luyén mang ti€n
hanh qua nhiéu 14an, k€t qué phan nhém
dugc bi€u dién ¢ Hinh 2.
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Céc bang lan lugt 1a két qud phan HINH 3: CAC THONG SO CUA MANG NG RON
nhém d mau huin Juyén, mau ching Results

thue, méu kiém tra. O béng cudi so quan & samples 5] msE = %E
sdt thudc nhém 1 dude phin nhém ding @ Training: P 7.04331e-2 97222260
trong tong ba mdu 1a chi€m 84.1%. S @ validation: 15 11374361 13.33333e-0
quan sdt thudc nhém 0 duge phian nhom

e ; = 5 W Testing: 15 9.57385¢-2 6.66666e-0
ding 1a chiém 96.6%. Két qua tong hgp es__mg . -

ty 1€ phan nhém ding la 91.2%. Cdc .
thong sd clia mang nd ron xiy dung & | Piot Confusion | [ PiatROC |
Hinh 3. Nguén

KET LUE\N 2014, tac gia nhdn thdy nguy cd v& ng cla cdc ngin
hang thugng mai vin & mifc cao, dic biét ¢ nguy co vo
Nghién ctu la mot thit nghiém dp ndgcao trong nhﬁ‘ng ndm trude. Piéu nay cho thay, viéc
dung md hinh mang nd ron dé phan loai, g:al quyét cdce van d€ ndi tai cla cdc ngin hang thuong
dy bdo nguy ¢d v ng clia cdc ngin hang  mai ciling cin khodng thdi gian nhat dinh.0
thuong mai ¢6 phan Viét Nam. Cédc bién
st dung trong md hinh dude tinh todn tit

cdc bién trong md hinh CAMEL, nhu: hé Abstract:

sO an toan von, hé s don bdy, von chi

sG hitu/tong tai san, ROA, ROE, NIM, If default risk in commercial banks is early
NOM... Hiéu suit phén loai ctia mang no warned, it will contribute significantly to the
ron trong nghién ctu la kha cao (91.2%). prevention of their collapse, minimize the loss of
Nhu vay, véi mdi quan sdt ngodi mau dé depositors, banks, deposit insurance organizations
xdc dinh mdc nguy ¢d v3 ng, tdc gia sé and the whole economy. This research uses neural
ti€n hanh tinh todn gi4 tri ctia 18 bién s6 network model to classify and predict default risk
da néu va nhip vao mang, mang sé cho Jor Vietnam’s commercial banks. The result shows
ra két qui phin nhém mic nguy cd vd that neural network model gives performance of high
ng clia quan sit. Ap dung mé hinh mang classification with accuracy up to 91.2%.

nd ron da xdy dung vdi bo dir liéu nim

TAI LIEU THAM KHAO

1. Ngén hang Nha nudc Viét Nam (2011, 2012, 2013). Bdo cdo thuong nién ndam 2011, nam
2012, nam 2013

2. Ng6 Vin Tha (2011). Théng ké todn, Nxb Khoa hoc va K§ thuit, Ha Néi

3. Bao Thi Thanh Binh (2011). Mé hinh chdm diém tin dung cho ca{ mng ty sdan xudt ¢ Viét Nam

4. Phan Hong Mai (2012) Nguy co phd sdn cida cdc mng ty ¢6 phan xdy dung niém yét ¢ Viét
Nam, Bé tai khoa hoc cip co s@ Trudng Pai hoc Kinh t&€ Quéc dan

5. Nguyén Thi Ludng (2014). Ung dung mé hinh Merton-KMV dé do luomg riii ro vé no ciia cdc
doanh nghiép niém yétr & Viét Nam, Luén van thac sy kinh t&, Trudng Pai hoc Kinh t& Quéc dan,
Ha Noi

6. Altman, Edward I. (1968). Financial Ratios, Discriminant Analysis and the Prediction of
Corporate Bankruptey, Journal of Finance, pp. 189-209

7. Salchenberger, L.M., Cinar, E.M. and Lash, N.A. (1992). Neural networks: a new tool for
predicting thrift failures, Decision Sciences, Vol. 23, pp. 899-916

8. Odom, M. and R. Sharda (1993). A neural network model for bankruptcy prediction, Article
in Neural networks in Finance and Investing: Using Artificial Intelligence to improve Real- World
Performance, R. Trippi and E. Turban (eds.). Chicago, IL: Probus Publishing Co

9. Tam and M. Kiang (1992). Managerial applications of neural networks-the case of bank
failure predictions, Management Science, Vol. 38(7), pp. 926-947

10. Ravi, V. and C. Pramodh (2008). Threshold accepting trained principal component neural
network and feature subset selection: application to bankruptcy prediction in banks, Applied Soft
Computing, Vol. 8 (4), pp.1539-1548

1. JingTao Yao, Chew Lim Tan, and Hean-Lee Poh (1999). Neural networks for technical
analysis: a study on KLCI, International Journal of Theoretical and Applied Finance, Vol. 02,
No.02, pp. 221-241

Economy and Forecast Review 9




