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Panh gia rui ro tin dung
cia doanh nghiép nhé va vuia
tai BIDV - Chi nhanh Thiia Thién Hué

bang mo hinh MLP

NGUYEN TIEN NHAT'
_ VO THANH TUAN"
NGUYEN MAI QUYNH ANH""

Tém tit

Nghién ciiu do luong mifc do rii ro tin dung cia cdc doanh nghiép nhé va vica (DNNVV) tai
Ngan hang Thuong mai C6 phdn Pdu tw va Phdt trién Viét Nam (BIDV) - Chi nhdnh Thita
Thién Hué bing mé hinh MLP, duoc xdy dung dya trén nén tdng mé hinh xdc dinh xdc sudt
vd ng (PD). Mdu nghién citu bao gém 130 DNNVV dang c6 quan hé tin dung vdi BIDV - Chi
nhdnh Thita Thién Hué trong ndm 2022 va nmita dau nam 2023. Két qud nghién citu cho biét,
cdu triic xdy dung moé hinh MLP phii hop cho viéc ddnh gid mitc dé riii ro ciia doanh nghiép.

T khéa: riii ro tin dung, SME, mang than kinh nhén tao, PD, MPL

Summary

The study measures the credit risk level of small and medium-sized enterprises at the Joint Stock
Commercial Bank for Investment and Development of Vietnam (BIDV) - Thua Thien Hue Branch
using the MLP model, built based on the model to determine the probability of default (PD).
The research sample includes 130 small and medium-sized enterprises that are having a credit
relationship with BIDV - Thua Thien Hue Branch in 2022 and the first half of 2023. The research
results show that the MLP model’s structure is appropriate for assessing the risk level of enterprise.

Keywords: credit risk, SME, artificial neural network, PD, MPL

GIOI THIEU

BIDV 14 mdt trong nhitng ngdn hang c¢6
quy md 16n nhat Viét Nam vé tong tai san
va s6 lugng khach hang, giif vai trd 8n dinh
hoat dong ctia hé théng ngan hang va nhan
t6 chl Iuc trong viéc thuc hién cac chinh
sach tién t& ctia Ngan hang Nha nudc. Poi
v6i BIDV - Chi nhdnh Thita Thién Hug,
thu nhap I4i thuin tir mang tin dung cho
DNNVV niam 2022 dat gan 700 ty dong,
ting 8,7% so v6i nam 2021. Tuy nhién,
nd x4u ndi bang ting hon 18% 1én 130 ty
ddng; trong d6, ng nhém 4 ting 9% va ng
nhém 5 ting 12%. Thyc trang dang bédo
dong vé chat lugng tin dung nay bit budc
BIDV - Chi nhdnh Thira Thién Hué& phai
ap dung nhiting phuong phap mdi, hiéu qua
hon dé do ludng rii ro tin dung va tim ra
nhitng gidi phap nhim gidm thi€u i ro tin

*Trudng DPai hoc Kinh té€, Pai hoc Hué |

“*Trudng Pai hoc Kinh té&, Pai hoc Hué |

dung trong thoi gian sip t6i. Dua trén boi canh chung
va thyc trang ctia BIDV - Chi nhdnh Thita Thién Hu€,
nghién cttu do ludng rii ro tin dung cia DNNVV tai Chi
nh4nh bing mo6 hinh mang than kinh nhan tao (MLP) c6
¥ nghia cao vé ca ly luan va thuc tién, dong thdi dua ra
nhitng thdo luin vé ting dung tri tué nhan tao trong quin
1y rti ro tin dung tai cdc ngin hang thuong mai.

CO_SG LY THUYET VA PHUONG PHAP
NGHIEN cUU

Cd s6 1y thuyét

Mo hinh MLP

Mot mang noron ¢é 3 16p chinh: 16p dau vao (input
layer), 16p 4n (hldden layer) va 16p dau ra (output
layer). Mang c6 thé c¢6 nhiéu hon mot ldp an, nhung
mot 16p 4n 1a da dé gidi quyet céc bod s6 lieu kinh t&
phiic tap. SO lugng niit va 16p phu thudc vao dd phic
tap clia dit liéu va yéu ciu xtt ly. Thong tin dugc truyén
tlf cdc nit trong 16p trude dén tat cd nit trong 16p sau,

Email: ntnhat@hce.edu.vn
** Truong Pai hoc Ngan hang TP. H6 Chi Minh
Email: nmganh@hce.edu.vn

| Email: tuanvt@hub.edu.vn
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BANG 1: CAC CHI TIEU TAI CHINH BUQC Sd DUNG

PE CHAM PIEM TiN DUNG KHACH HANG
Chi tiéu tai chinh

Chi tiéu thanh khodn

Kh4 ning thanh todn hién hanh

Kh4 ning thanh todn nhanh
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Chi tiéu hoat dong

12 |Vong quay von lvu ddng

13 |Vong quay hing tdn kho

14 |Vong quay hang ton kho (PD)

15 [Vong quay cdc khodn phdi thu

16 _|Hiéu suit st dung tai sdn cd dinh

17 |Vong quay cdc khodn phdi trd

18 |S6 ngay binh quin vong quay hang ton kho

19 |Vong quay tii sidn cd dinh

20 |Vong quay von luvu dong (PD)

21 |Vong quay tong tai sdn

22 |Vong quay cdc khodn phdi thu (PD)

23 |Vong quay cdc khoédn phdi trd binh quin

Chi tiéu co cdu von

24 |Téng nd phai trd/Téng tai sin

25 |Ng dai han/Von chi s hitu (%)

26 |Ng ngin han/Téng tai sdn

27 |Ph&i trd ngudi ban/Ng ngin han

28 |(NG vay ngin han + NG vay dai han)/V6n chi s hitu

29 |Hé s6 nd (No/Von chi sé hitu)

30 [EBIT/Chi phi tai chinh

31 |Téng nd vay/Von chii s hitu (khdng bao gém dénh gid lai)

32 |Téng tai sin/Vén si dung

Chi tiéu sinh loi

33 |Ldi nhuin tir hoat dong kinh doanh/Doanh thu thuan

34 |Lgi nhuin sau thué€/Vén chii s§ hitu binh quin

35 |Lgi nhudn sau thu€/Téng tai san binh quin

36 |Ldi nhuin gop/Tong tai sdn

37 |Ldi nhuin trugc thué€/Tong tai sdn

38 |Doanh thu thuan/Vén chi s3 hitu

39 |Lgi nhuin sau thu€ chua phan phdi/Nd ngin han

40 |EBIT/Chi phi tai chinh (PD)

w2
-
-

ZIS oo o w4+ v o | —

thdng qua cdc trong s6 khdc nhau dugc uSc tinh bing
thuat todn lan truyén ngugc (Rumelhart va cong su,
1986). Qua trinh nay dugc goi l1a hu&n luyén mang.

Mang luéi ndron Perceptron la mot thuat todn don
gidn nhim thyc hién phan loai nhi phan, nghia 1a du
dodn liéu dau vao c6 thugc mot nhém nhit dinh hay
khong. Perceptron 12 mdt by phan loai tuyén tinh;
thuat todn phan loai diu vao bing cdch tich 2 loai
bing mot dudng thing. PAu vao thudng 1a mot vecto
dic trung x nhan vdi trong s6 w va dugc thém vao do
1éch b, theo d6: y = w * x + b. Perceptron tao ra mot
diu ra duy nhi't dua trén mot sd dau vao c6 gid tri thuc
bing cdch hinh thanh t6 hop tuyén tinh véi bo dicu
chinh 12 c4c trong s6 dau vao.

MLP 12 mdt mang luGi thin kinh nhan tao siu, két
hgp nhiéu perceptrons, bao gdm mdt 16p diu vao dé
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nhin tin hiéu, mdt 16p diu ra cung cip
thong tin du bdo cho bi€n s§ diu vao va
mot s6 16p an tiy chon & giita 2 16p dau
ra va dau vao (MLP véi 1 16p 4n c6 kha
ning tinh toan x4p xi bat ky ham lién tuc
nao khac). MLP thudng dugc ap dung cho
céc bai todn hoc c6 gidm sit: huin luyén
trén mot tip hop cdc cip dif lieu dau vao -
diu ra va hoc cach md hinh héa moi tuong
quan (hodc phu thudc) giita cdc diu vao
va diu ra d6. Viéc huan luyén bao gdm
viéc diéu chinh cdc tham s6 hoic trong s&
va do 1éch ctia mo hinh d€ gidm thiéu sai
s6t. Thuat todn lan truyén ngudc dudc sit
dung @€ thyc hién cic diéu chinh trong s6
va do léch lién quan dén 16i va ban than
16i c6 thé dudc do bing nhiéu cich khac
nhau, bao gdm ca 13i binh phuong trung
binh géc (RMSE). Cdc mang noron dang
lan truyén ngugc (Feed-Forward) nhu
MLP chi yé&u tham gia vao cic chuyén
dong qua lai lién tuc. Trong qué trinh
chuyén tiép, ludng tin hiéu di chuyén tir
16p diu vao qua cic 16p 4n dén 16p dau
ra vd quyét dinh ctia 16p du ra dudc tin
to4n dua trén cdc mau thdng tin chinh x4c
co ban. Trong qué trinh truyén ngugc,
st dung lan truyén ngugc va quy tic day
chuyén ctia phép tinh, dao ham riéng
clia ham sai s8. Céc trong s0 va do léch
khdc nhau dudc truyén ngugc thdong qua
MLP. Hanh dong phan biét d6 mang lai
cho chiing ta mot dai ho#c bdi canh 10i,
doc theo d6 cdc tham s6 c6 thé dugc diéu
chinh khi chiing di chuyén MLP ti€n gin
hon mot bude dén miic 16i t6i thi€u. Piéu
nay c6 thé dugc thuc hién bing bat ky
thuat to4n t6i uu héa dua trén do doc no,
ching han nhu gidam do déc ngiu nhién
cho d&n khi 18i khong thé gidm xudng.
Khung do luong riii ro tin dung ciia BIDV
Dua trén Quyét dinh s6 44/QD-BIDV,
ngay 15/01/2021 do BIDV ban hanh vé
Hé thong x&p hang tin dung ndi bd, nhém
tdc gid st dung cdc chi tiéu lién quan dén
thong tin tai chinh cta khach hang doanh
nghiép @€ xiy dung mo hinh dinh gid
kha nidng trd ng cda khach hang, gidp
Ngan hang nhin dién dugc khich hang
ndo tiém an rii ro tin dung (Bang 1).
Bén canh d6, nghién ctu st dung
hé thdng phan hang rii ro tin dung cda
khach hang doanh nghiép theo nhém ng
ctia BIDV dé 1am co s phan nhém cic
quan sdt thu thap dugc (Bang 2).
Phuong phap nghién citu
MO hinh xéc suat v ng (PD) dung dé
xédc dinh rdi ro tin dung cta khiach hang
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bing cdch ddnh gid kha ning trd ng (Mays, BANG 2: PHAN HANG RdI RO TiN DUNG DYA TREN NHOM NG CdA BIDV

2001). Gia tri PD dugc tinh dva trén phan STT Hang Nhém né
phdi nhi thic v6i ude lugng tr 2 trudng |1 AAA

hop ng xau va ng t6t (Colquitt, 2007). Cac |2 AA+

phuong phap udc lugng PD phéi st dung |3 AA

cdc mo hinh phan loai nhi phan. 4 AA-

Ma trin ty 1& phdn loai ding 1a mot 2 At Nhém 1
tiéu chi phd bién trong nghién cttu vé& mo 6 A
hinh x€p hang tin dung. Ty 1€ phan loai ; gi%B
no tot (CCG) cho biét x4c suit ng tot duge g BB+
phan loai ding va ty 1¢ phan loai ng xdu [}, BB
(CCB) thé hién x4c sudt ng xdu dudc phan  [1; BB- -
loai ding. Ty 1€ phan loai ding trung binh |12 B Nhom 2
tinh todn trén 3 phan dif liéu: huan luyén, |13 DI Nhém 3
ki€m tra va toan bd dit lidu. Viéc nay |14 D2 Nhém 4
quan trong d€ danh gid kha ning phan [15 D3 Nhom 5
loai cia cdc mo hinh véi khiach hang vay
trong tuong lai cia ngén hang.

Chi phi phan loai sai khi md hinh xé&p BANG 3: KET QUA PHAN LOAI CdA CAC MO HINH MLP THG NGHIEM
hang tin dung c6 2 16i, d6 1a phén loai DPon vi: %
cdc khodn ng xau thanh ng tot (16i 10ai I) [V hinh MLP| D liéu hudn luyén D liéu kiém tra Di léu tdng thé
va phén loai ng tot thanh ng xau (10i loai | thi nghi¢m [ CCB [ CCG [Téng thé| CCB | CCG |Tong thé] CCB | CCG [Téng thé
II). Theo West (2000), chi phi phan loai  [MLPI 43941(87.813]  83.153]45,232(94,010] 83,586|44,325(94,059| 83,251
sai ctia m6 hinh dugc xdc dinh theo cong  [MLP2 34,975[93,537]  80.837(36,345/92,552| 80,384|35,389[93,241] 80,690
thite sau: MLP3 44,867)93,537|  82,808]42,946]93,429|  82,946]44,325]93,507| 82.857

S C o MLP4 41350(93.921]  82.483[42,059]93,222 82,227]41,557[93.704] 82,463
. Cczh)lc ’I’Dg’ f Zg” logi sai = CIx Pl xxl s 47,300 94,325 84.227(44.502[93.714] 82.818[46.443[94.138| 83,842
: . o . |MLPs 50,532]93.567]  84.690(50,798[93.261| 84,020]52,020(93.478 84,532

Trong d6, C1 va V2: chi phi phdn loai [y p7+ 52.167]93.961|  84,936[53,901[93,251] 84.217]52,079(93.754] 84729
sai tuong ng v6i 16i loai I va II; P1 va  [mLPs 50,857 93350 84.158(51,222[92.887| 83.823]50.966(93.212] 84,039
P2: x4c suat x4y ra 13i loai I va II; mlva  |[MLP9* 37,596]94,286]  81,970[40,039/94,621] 82,857|38,325(94,384] 82,266
n2: ty trong ctia ng xAu va ng Ot MLP10 37.123]90.167]  81,862[37,419[93.458] 81,616[37.212]94,128] 81,773

L&i loai II 1am ting chi phi co hoi vi
tir chdi mdt khich vay tot, 16i loai I khién
ngan hang mat von, vi dinh gid sai kha
ning trd ng ctia khach hang (Doumpos va
cong su, 2019). Li loai I thuong gy tn
that 16n hon 16i loai II. Ty 1& 16i phan loai
sai dudc st dung d€ diéu chinh ngudng
ctia md hinh du dodn nhim gidm thiéu
tong chi phi phan loai sai. Trong nghién
cifu ndy, tdc gid st dung céc ty 1& giita 15i
loai I va 16i loai I 12 10:1, 5:1, 3:1.

Mo hinh va dit li¢u nghién citu

Nghién cttu dé xudt xay dung md
hinh ddnh gid rdi ro tin dung khdch hang
doanh nghi€p theo md hinh PD trén co
sd mo hinh MLP theo phuong phdp ti€p
can nang cao dya trén x&p hang nodi bd
(AIRB) ctia Basel.

Dir liéu st dung 1a thong tin tai chinh
cta 130 khach hang doanh nghiép c6 quan
hé tin dung véi ngan hang BIDV - Chi
nhdnh Thira Thién Hu€ trong nim 2022
va 6 thing dau nim 2023. M6 hinh PD
phan loai khach hang thanh hai nhém: c6
rdi ro (gid tri 0) va khong ¢6 rdi ro (gia tri
1), dua trén céc chi tiéu tai chinh vé thanh
khodn, cd cau von, hoat dong va sinh 13i
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cta doanh nghiép. Py 1a cdc chi tiéu tai chinh thudc
bd chi tiéu dugc sit dung d€ chAm di€m tin dung doanh
nghiép ctia BIDV theo Quyét dinh s§ 44/QD-BIDV.

KET QUA NGHIEN CUU

Bo dit liéu dugc chia thanh 2 phin, gdm: dit lieu
huén luyén (70% quan sit), dugc st dung dé thiét lap
cdc trong sO (weights) cia mo hinh; dif liéu ki€m tra
(30% quan sat), dudc st dung d€ tinh sai s6 (errors) khi
xay dung mang ndron da 16p MPL. Viéc so sénh sai s&
dudc thuc hién trong qué trinh huan luyén mang nhim
loai trtr trudng hgp md hinh bi tinh trang qua pht hgp véi
dit liéu (overtraining). D6i véi két qua u6c lugng mang
noron, do céc trong s6 trong mang dudc khdi tao mot
cdch ngiu nhién, nén mdi 1an thuc hién sé tao ra mot bo
trong s6 khic nhau. V6i muc dich xem xét sy 6n dinh va
lya chon cau tric mang noron phlt hgp nhat, nghién citu
thyc hién 10 lugt khéi tao va xay dung mod hinh MPL
tuong ing. Trong d6, mdi mod hinh MPL khdi tao véi s&
16p 4n (hidden layer) tir 1 dén 3, s6 ndron (node) trong
mdi 16p dugc khdi tao ngiu nhién va phin mém Matlab
tw dong xdc dinh s& ndron i uu cho ting 16p. K&t qua
chi ra ring, c6 su thay ddi dang k€& vé hiéu suit phan loai
qua céc lan huin luyén va ki€m tra. Theo Bang 3, doi
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BANG 4: CHI PHi PHAN LOAI SAI CAC MO HINH MLP

DPonvi: %

AT xe 1 . X0 . Chi phi phan loai sai

Mo hinh | Léiloail | Loiloai II 10:01 5:01 3:01
MLP1 54,197 4,463 1,212 0,621| 0,384
MLP2 63,133 5,281 1,409] 0,729] 0.453
MLP3 54,197 5,015] 1,212] 0,631] 0,394
MLP4 56,966 4,818 1,271] 0,660| 0,404
MLP5 47,557 5,310] 1,074] 0,562| 0,355
MLP6 46,502 5,044| 1,044] 0,542| 0,345
MLP7 46,443 4,768| 1,044] 0,542| 0,335
MLP8 63,488 5,655| 1,419] 0,729] 0,453
MLP9 49911 5,182| 1,123] 0,581] 0,365
MLPI10 51,793 5,823| 1,172] 0,611] 0,384

véi ty 16 CCB, md hinh t6t nhit 1a MPL7 véi ty 1€ phan
loai ding 1a 52,2% khi st dung dit liéu huan luyén va
53,9% khi st dung dit liéu kiém tra. P6i véi ty 1& CCG,
mo hinh t6t nhat 1a MPLS5 vdi ty 1& phan loai ding 1én
dén 94,3% khi stt dung dit liéu huan luyén; va MPL9 véi
ty 1& chinh xdc 1a 93,5% khi st dung dif liéu kiém tra.
K&t qua xay dung mo hinh chi c6 thé dua ra ciu tric mod
hinh d€ 4p dung tinh todn du bao, chit khong gidi thich
dugc chiéu huéng tic dong clia c4c bién ddc 1ap doi vé6i
kha ning ng xiu cda khach hang. Pay 13 di€ém yé&u 16n
nhat clia cic md hinh trf tué nhan tao so vdi cdc mo hinh
dinh lugng truyén thong.

L&i sai cia mo6 hinh PD 12 phan loai cdc khodn ng
xau thanh ng t6t (161 loai I) va phan loai ng t6t thanh
ng xau (1561 loai II), v6i ton that 16n hon khi 16i loai
I x4y ra trén thyc t€ (West, 2000), b&i vi phan loai
sai mot khodn ng xau c6 thé din dén hau qua 12 ngin
hang bi mat khoédn cho vay, mit von; con phin loai sai
mot khodn ng ding chi khién ngan hang khong thé thu
dudc 1¢i nhuén t6i da tir khodn ng d6. Nghién cttu nay
ditra gia thi€t ty 1& ton that ctia 16i loai I so v6i 18i loai
21anlugtla 10:1, 5:1, 3:1. K&t qua chi phi phan loai sai
ctia cdc m6 hinh MLP tht nghiém dugc trinh bay trong
Béng 4. Ba m6 hinh MLP (MLP5, MLP7, MP9) ¢6 ty
1& phan loai ng tot va ng x4u chinh x4c tot nhit, dong
thdi c6 chi phi phan loai 16i thap nhAt.

TAI LIEU THAM KHAO

KET LUAN

Nghién cttu da xay dung 10 m6 hinh
MLP thir nghiém dé phan loai khach
hang DNNVV dya trén dif liéu dau vao
l1a cdc chi tiéu tai chinh dugc st dung
dé€ chdm diém rdi ro tin dung ctia BIDV
- Chi nhdnh Thira Thién Hu€ bing phin
mém Matlab. Qud trinh xdy dung mo
hinh MLP trdi qua buéc huan luyén mo
hinh vdi muc tiéu 1a gidm thi€u 16i cda
md hinh thong qua viéc tu diéu chinh
trong s& va dd 1éch clia mdi lugt hoc.
Giai doan gid 1ap va hoc dugc lap lai
dé thay ddi trong s6 va do léch tuong
tng v6i 16i cda md hinh dén khi nao
perceptron tim ra dugc gid tri trong s6
va do 1éch phi hgp véi dit liéu ddu vao.
Dya trén két quda xay dung mo hinh,
nghién cdu lya chon dugc 3 m6 hinh
dat hiéu qua phan loai t6t nhat (MLP5,
MLP7, MP9) d€ 4p dung vao viéc ddnh
gid rdi ro tin dung ctia khdch hang tai
ngan hang. C4u tric cia 3 mo6 hinh nay
dudc luu lai va st dung d€ phan loai
cdc khdch hang méi véi dit liéu dau vao
mdi 1a tip hgp vector tuyén tinh c6 thé
phén tdch.

Nhu vay, bd phan thim dinh tin dung
ctia BIDV - Chi nhanh Thira Thién Hué
c6 thé st dung cdc md hinh nay nhu mot
cong cu bd sung dé kiém tra hang rii ro
tin dung ctia khach hang mdéi, bén canh
hé thdng chim di€m tin dung ddc 1ap ma
BIDV dang dp dung. M6 hinh MPL da
dugc huan luyén (véi tap dit liéu khdch
hang cii) ¢6 khd nang phéan loai v6i dir
liéu dau vao chi c6 thong tin tai chinh
ctia mot khach hang mdi dugc sip xé&p
theo ciu tric cta dit liéu huén luyén.0
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