Nghién cliu mang ng ron tich chap
trong x&p hang tin dung nham du bao
rui ro tin dung tai ngan hang thuong mai

NGUYEN TH] VAN TRANG®

Tém tit

Riii ro tin dung la mot trong nhitng riii ro trong yéu, cé dnh hudng Ién dén hoat déng ngdn
hang. Viéc dp dung k¥ thudt sau trong xép hang tin dung la mét hudng tiép can mdi, cé tinh
ng dung cao doi véi hoat ddng ciia cdc ngdn hang. Trong bai nghién citu nay, tdc gid dé xudt
sit dung mang no ron tich chdp (Convolutional neural network - CNN) dé du bdo riii ro tin
dung thong qua viéc xép hang tin dung. Cdc thit nghiém cho thdy, k¥ thudt nay cé hiéu qud cao
hon so vdi k¥ thudt xép hang tin dung truyén thong.

Tw khéa: mang no ron nhan tao, riii ro tin dung, xép hang tin dung

Summary

Credit risk is one of the key risks that creates a great influence on banking operations. The
application of deep learning techniques in credit rating is a new approach and highly applicable
to the operations of banks. In this study, the author proposes the use of convolutional neural
network (CNN) to predict credit risk through credit rating. Practical tests show that CNN is
more effective than traditional credit rating techniques.

Keywords: artificial neural network, credit risk, credit rating

GIOI THIEU

Tin dung 1a hoat dong chli yé€u mang
lai nhiéu 1¢i nhuin cho cdc ngin hang
nd6i chung va ngdn hang thuong mai néi
riéng. Tuy nhién, trong qu4 trinh cip tin
dung phdi trdi qua nhiéu budc va nhiéu
cong doan khic nhau, s& din d&€n nhiéu
van dé phdt sinh. Tl ldc nhan hd sd cho
dé&n khi dua ra quy€t dinh c4p tin dung,
rat dé phdt sinh cdc riii ro mat von, do so
suat trong qué trinh ki€m tra, phan tich,
thaAm dinh.

M6 hinh x&p hang tin dung 12 phuong
phdp lugng héa va da trd thanh cong cu
hitu hiéu trong tuong lai d€ céc td chifc
tai chinh ddnh gid mic do rii ro thdng
qua cdc hang va chi tiéu ddnh gid dugc
4p dung khdc nhau déi vé6i ting loai
khdch hang. Muc tiéu clia viéc x&€p hang
tin dung 1a phan loai khdch hang thanh
hai nhém: nhém tin dung t6t va nhém tin
dung x&u. Cac khdch hang thuoc nhém
t6t hoan toan c6 khd ning thuc hién
nghia vu tai chinh cia minh, trong khi
khich hang thudc nhém x4u, thi s& c6

*ThS., Trudng Dai hoc Thudng mai

kha ning khong trd dugc ng. Qud trinh x€p hang tin
dung la mot qué trinh ddnh gid doc lap. Nhitng khach
hang c6 diém tin dung cao hon, cé nghia la khi chap
nhan c4p tin dung cho ho, thi khd ning gip rii ro clia
ngan hang ciing thAp hon va ngudc lai. Viéc x€p hang
tin dung chinh x4c 1a rdt quan trong doi véi 1gi nhuan
clia cdc t6 chifc tai chinh va ngan hang.

Quyét dinh s6 493/2005/QD-NHNN, ngay 22/4/2005
clia Ngan hang Nha nuSc vé viéc ban hanh Quy dinh
vé phan loai ng, trich 1ap va st dung du phong dé xi 1y
riii ro tin dung trong hoat dong ngan hang cia td chic
tin dung da chinh thitc ban hanh khung phép 1y c¢o ban
diu tién, tao dong cd tuin thi t6t nhit cho cic ngin
hang thuong mai phdi ti€n hanh xay dung va 4p dung
hé thdng x&p hang tin dung ndi bd vao hoat dong kinh
doanh va quén trj rdi ro ndi bd ngin hang.

Tuy nhién, so véi nhiéu nuéc phat trién, hoat dong
x&p hang tin dung, gidm thiéu rii ro tin dung tai Viét
Nam chua nhin dugc nhiéu sy quan tAm nghién cifu.
Nhitng mo hinh truyén thdng dang dugc st dung phd
bién tai cdc ngan hang thuong mai 1a mo6 hinh chuyén
gia dua trén kinh nghiém va mot s6 md hinh c6 dién
v4i 5 tiéu chuén: bic diém tiéu dung; Von; Tai sdn
thé chap; Ning luc va DPiéu kién kinh t€. Nhung, véi
sif gia ting manh mé vé s& lugng cdc khdch hang, viéc
x€&p hang tin dung ti€n hanh thi cong tr§ nén khong
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HINH 1: MO HINH XEP HANG TiN DUNG DUA TREN MANG NG RON TiCH CHAP
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con phu hgp. Vi vdy, viéc nghién cttu dp dung cdc k§
thudt mdi, nhv mang no ron tich chap trong x&p hang
tin dung, 12 cAn thi€t d€ nang cao tinh chinh x4c, do tin
cay, tinh khdch quan khi ra quyé&t dinh cho vay.

CO SG LY THUYET VA PHUONG PHAP
NGHIEN cUU

Co s 1y thuyét

Nhitng ti€n bd trong cong nghé thong tin dd 1am
gidm chi phi quan 1y va phan tich dit liéu, v6i nd luc
xay dung cac k§ thudt manh mé va hiéu quéa hon cho du
bdo rdi ro tin dung. Nhiéu cong trinh nghién cttu trong
va ngoai nudc da ti€n hanh nghién cifu van dé nay va
c6 nhitng ph4t hién quan trong tao nén tang cho nghién
cttu nay. Cu thé, Jagric va cOng sy (2011) da dua ra
md hinh mang than kinh nhim gidi thich mdi quan hé
gifta cdc bi€n va rii ro tin dung tai 2 ngan hang ban 1&
tai Slovenia; dong thdi, dua ra 19 bi€n dnh hudng t6i
mo hinh quan tri rli ro tin dung. M6 hinh da cho thay
sy vugt troi hon so véi cdc md hinh khic trong du bdo.

Trinh Nguyén Thanh Hai (2013) cling da khai quét
co s& 1y luan vé quan tri rii ro tin dung, tir d6 xay dung
va ng dung dugc mod hinh mang thian kinh nhin tao
nhim hd trg quyé&t dinh c4p tin dung tai cic ngin hang
thuong mai Viét Nam.

Xé&p hang tin dung do ludng dinh lugng rii ro tiém
tang clia khdch hang bing cdch phan tich dit liéu cd
nhan, tir d6 du dodn kha ning v3 nd cla ho trong tuong
lai v6i cdc khodn vay. Hoat dong nay ciing c6 thé dudc
hi€u nhu mot k¥ thuat khai pha dit liéu, tim ki€m cdc
quy luitcda cdc dit liu lich sit va 4p dung dua ra quyét
dinh cap tin dung cho cdc khach hang trong tuong lai.

Cdc ky thuat khai phd dit liéu st dung trong linh
vuc x&p hang tin dung dugc phdt minh ti thap nién
50 thé ky trudc. Hién nay, cling v6i sy biing nd cia
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Céach mang cong nghiép 4.0 cung véi sy
phat trién cda tri tué nhan tao, thi viéc
tap trung vao khai phd dir liéu dang 1a xu
huéng trong linh vuc x€p hang tin dung.
DP3a ¢6 rit nhiéu cdc k§ thuat dugc phat
trién va ng dung, trong d6 phd bi€n nhat
phdi k€ dé&n cdc k§ thuat, nhu: mo hinh
Logit (LR) va m6 hinh phin tich phin
biét (DA) trong cdc nghién ctu ciia Pinh
Thi Huyén Thanh va Kleimeier (2007),
Dorfleitner va Jahnes (2014); phuong
phdp K-nearest neighbour (KNN), may
hd trg vector (Support Vector Machine
- SVM), thuat todn di truyén (Genetic
algorithms), mang thin kinh nhan tao
(ANN) (A. Abdou, John Pointon, 2011)...

Trong bai nghién ctru ndy, tic gid dé
xuat st dung k¥ thudt1a mang nd ron tich
chdp (Convolutional Neural Network -
CNN) day la mot trong nhitng md hinh
Deep Learning tién ti€n gidp cho ching
ta xay dung dugc nhitng hé thong thong
minh v6i dd chinh x4dc cao va t6t nhat
hién nay.

Phuong phap nghién citu

Tuong ty nhu nd ron sinh hoc, mang
nd ron ciing nhin céc tin hiéu diu vao,
x{r Iy (nhan céc tin hiéu nay véi trong s&
lién két, tinh tdng cdc tich thu dugc rdi
glri k&t qud t6i ham kich hoat) va tdi tao
tin hiéu diu ra (12 k&t qua clia ham kich
hoat). Viéc phan loai nhém tin dung phu
thudc vao dic di€m x3 hdi hoc cia ngudi
di vay (nhu: tudi, trinh d6 hoc van, nghé
nghiép va thu nhap), tinh hinh trd ng cac
khodn vay trugc d6 va loai khodn vay...

Mang CNN chi don gidn gom mot
vai layer clia convolution k&t hdp véi
cédc ham kich hoat phi tuy&n (nonlinear
activation function), nhu: ReLU dé taora
thong tin xtt ly tdt/mic cao hon (abstract/
higher-level) cho cdc layer tiép theo
(Hinh 1). Cu thé:

Tangtichchdp(CONV_Convolutional):
Tang tich chip st dung céc (filter) hoic
hat nhan (kernel) d€ thuc hién phép tich
chip khi dwa ching di qua dau vao I theo
céc chiéu ctia n. Mdi bd loc dudc tich hop
theo dd rong (width) va do cao (height)
ctia ditliéu diu vao trong qud trinh chuyén
ti€p va tinh todn tich vo6 huéng giita cic
muc ctia bd loc. C4c siéu tham so clia cic
bd loc nay bao gdm kich thuéc bd loc F va
do truot (stride) S. K&t qua dau ra O dudc
goi 12 ban dd kich hoat (feature map hay
activation map). Trong trudng hgp nay,
ban db kich hoat c6 mot chiéu. S6 lugng
clia bd loc dudc diéu chinh va s6 lugng tot
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nhit dugc lwa chon cho tirng tap dif ligu
tht nghiém. O diy mic dinh 1a 10 cho dir
liéu Kaggle Credit.

Tang gop POOL (Pooling): Pay la
mot thanh phan quan trong clia CNN
gitp lam gidm lugng di 1li€u cho mang.
Ting pooling (POOL) 1a mot phép
downsampling, thudng dugc st dung
sau tang tich chip, gilp ting tinh bat
bién khong gian. Cu thé, max pooling va
average pooling 1a nhitng dang pooling
didc biét, ma tudng tng la trong d6 gid
tri 16n nhat va gid tri trung binh dugc 1ay
ra. Maxpooling dugc diing dé bdo toan
cdc ddc trung da phat hi€n, con average
pooling diing d€ gidm kich thudc feature
map. Trong mang CNN nay, bai viét s&
st dung ham gop max d€ cai dit ting
g0p. Ham nay c6 tdc dung phan vung dir
liéu dau vao thanh mot tp cdc hinh chi
nhit khong chdng 14p, ddi véi mdi viing
con, ¢d gdng xuitra & mc tdi da.

Tang ReLU (Rectified Linear Units):
bay 1a mot ham kich hoat g(z)= max(0,z)
dugc sit dung trén tit cd cac thanh phan.
Muc dich clia n6 1a ting tinh phi tuyén
tinh cho mang. Sau khi 4p dung ham kich
hoat, cac thudc tinh phi tuyé&n tinh ctia ham
quyét dinh va mang tong thé dugc ting
1én, ma khong 4nh huéng dén cac trudng
ti€p nhan thong tin clia tang tich chap.

Tang két ndi day di (FC_Full
connected layer): Tang nay nhan dau
vao 1a cdc dit liéu da duge 1am phing,
mdi diu vao dé dugc két ndi dén tat ca
cdc no ron. Muc dich thuc hién k&t ndi
ddy du cac tang tich chap va ting gop dé
tong hgp thong tin  mifc cao. Cdc nd ron
dudc kétndi hoan toan ddy dii vé6i cdc no
ron dang dugc kich hoat & ting trudc do.
Trong md hinh mang CNN, céc ting két
ndi thudng dudc tim thdy & cudi mang
va dugc diing d€ t8i wu héa muc tiéu cla
mang vi du nhu d6 chinh xdc cda I6p.

Trong nghién ctu, tic gia st dung
phuong phdp danh gid chéo (10-fold cross
validation) d& danh gia do chinh xdc cia
quy tic phanloaicta bo ditliéu thirnghiém
va ddm béo tinh hgp 1€ clia k&t qua.

B0 dir lieu thuc nghiém Ia bo di liéu
tin dung Australian (https://archive.ics.
uci.edu/ml/datasets/Statlog+). Bo dir licu
nay c6 690 ban ghi v6i 14 thudc tinh (6
thudc tinh s& va 9 thudc tinh category),
2 16p (307 d6i tugng thudc 16p 2 va 383
doi tuong thudc 16p 1). Trude khi tién
hanh phan loai, tit c c4c thudc tinh dang
category déu phai chuyén ddi vé dir lieu
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HINH 2: KET QUA PHAN LGP CGdA MANG CNN
SO VGI CAC KY THUAT TRUYEN THONG
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s0. Va, dé dao tao dir liéu nhanh, cin t5i thi€u mot PC
thong thudng (Intel Core 17 7500U; 2,7 GHz Intel; 8 GB).

Tiéu chi ddnh gid bo phéan loai si dung trong bai
vi€t 1a Accuarry (dd chinh x4c); Recall (dung dé do do
nhay); Precision (d0 x4c thuc) (Alexe va cOng su, 2012).

KET QUA NGHIEN CUU VA PANH GIA

Trong qué trinh thyc nghiém, bai viét st dung dau
vao cia CNN Ia 10 thudc tinh clia cdc bdn ghi va dau
ra 1a du dodn nhan cida 16p. Input (length = 10, shape
(10,1)). 1D Convolution layer (filters = 100, kernel size
= 1) Max pooling layer (pool size = 1) Fully connected
(N=10, activation function="relu’); Fully connected (N
= 1, activation function="sigmoid’). Trong hau hét c4c
trudng hgp, phuong phap CNN déu hoat dong tdt hon
cdc thudt todn truyén thong trude day.

Hinh 2 dua ra két qud tdng hop d6i véi bo dit liéu
Australian credit thong qua 2 k§ thuit truyén thong
(KNN va SVM) va k§ thudt mdi hién nay (CNN). Dya
trén dd do chinh xdc thi moi thuit todn déu c6 dudc
k&t qud rat tot chi€ém khodng 90%, trong khi v6i do
do nhay cdm (recall) lai té ra chua that sy tot v6i két
qué dat dugc chi khodng 1a 37% do mang CNN dem
lai. Mot phan ly do & day xuat phdt tir ngudn dit liéu
thu thip dudc khd da dang (dit liéu phi cau tric...). Khi
qud trinh x&€p hang tin dung d6i mit v6i dit liéu 16n, cdc
phuong phdp thong ké va hoc mdy truyén thong dugc
cho 12 khé c6 thé xit ly dugc mdi quan hé phic tap giita
céc bi€n dit liéu tin dung; tir d6, hiéu sui't clia cdc thuat
todn bi 4nh hudng bdi dd phiic tap va sy mat cin bing
dit liéu. Tinh chinh xdc cla duy bdo dugc ting 1én ddng
ké néu c6 su phoi hgp chit ché giira 1y thuyé&t kinh t&
va md hinh thuc nghi€ém phu hgp.

KET LUAN VA DE XUAT
K&t luan

Bit ngudn tlr viéc ngan hang khong thé loai trir
hoan toan rii ro, ma chi c6 thé han ch&, phong ngira,

19

Kinh (&
va Dubao

M Acc
M Precision

Recall



cdc ngin hang cin xay dung quy trinh qudn 1y rdi
ro d€ ddm bdo ki€m sodt rdi ro & mic c6 thé chip
nhian dugce. Khi dé, ngdn hang vua gia ting gid tri
cho khach hang, vira tao 1¢i nhuin cho ¢6 dong bing
céch thyc hién qudn ly rii ro phd hgp véi chi€n luge
va trong pham vi rii ro, ma ngin hang c6 thé chip
nhan dugc.

Trong thuc t& d€ x&p hang tin dung, mdi ngan hang
s& c6 nhitng bd tiéu chi khic nhau, phit hdp véi diéu
kién cu thé cia minh. Vi viy, bai nghién cttu da dé
xud't 4p dung ky thuat CNN cho van dé x&p hang tin
dung, gidm thiéu riii ro. K&t qua thit nghiém cho thay,
k§ thuat CNN c¢6 hiéu sui'tcao so v6i cdc k§ thudt phan
loai kh4c trong hdu hét cdc thit nghiém, mic du ching
thé hién mot s6 k&t qua khong tot trong tap dit liéu cé
céc 16p khong can bing.

Qua viéc nghién cttu vé k¥ thut hoc siu trén bd
dit liéu thit nghiém, bai vi€t da chi ra ring ky thuat
c¢6 nhiéu vu di€m, nhu: viéc x&p hang tin dung khich
hang dugc khdch quan hon, do chinh xdc cao hon..
Céch lam truyén thong phu thudc rat nhi€u vao quan
di€m chii quan ctia nhin vién tin dung, do d6 céc
ngin hang phdi d&i mit v6i ra't nhiéu rii ro, bdi trinh
d6 tha&m dinh han ché, tinh trung thyc cda nhin vién
tin dung...

Vi vay, cdc ngin hang nén ti€p tuc nghién citu va
thit nghiém véi co sd dif liéu ctia minh d€ xay dung md
hinh phu hdp nhi't véi phan khiic khdch hang va moi
tru’dng kinh doanh ctia minh, dé chung thyc sy 1a mot
cong cu hiru hiéu, gop phin glam thi€u rii ro trong
hoat dong cho vay, ddng thdi gép phan ting cu'o‘ng kha
ning ti€p cin tin dung cho ngudi dan, thic diy phat
trién tai chinh toan dién ti€n t&i phat rién manh kinh
t€ - xa hoi.

TAI LIEU THAM KHAO

Dé xuat

Pé€ cai thién quy trinh quan 1y rii ro
tin dung & cdc ngin hang, thi bén canh
viéc phét trién cdc k¥ thudt du dodn ti€n
ti€n d€ theo ddi va ki€ém sodt khodn tin
dung, thi cin chi y d&€n viéc thi€t1ap cic
mau va chi€n luge 14y miu d€ ting hiéu
sudt du dodn, giam thiéu rii ro. Trén co
s& nghién cifu, tic gid dé xuat mot sd
huéng nghién citu mdi trong twong lai, dé
c6 thé xdy dung dudc mot md hinh x&p
hang tin dung t6t hon, d6 1a:

- Khi nghién cdu qudn tri, du dodn
rli ro tin dung thi trudc tién cin xdc
dinh rd bi€n nao cé y nghia quyé&t dinh
dén xdc sudt vd ng, tir d6 4p dung céc
phuong phap, k§ thuat dé loai bd nhiéu,
can biing dit liéu d€ khong ma't di thudc
tinh, ¥ nghia clia bi€n. B9 chinh xdc
ctia du dodn rii ro tin dung dugc céi
thién bing cdch chon cdc bi€n quan
trong nhat.

- Cung véi sy phdt trién cda dir liéu
16n, thi cdc y&u td vé hanh vi cda khdach
hang sé ngay cang dudc cAn nhic, xem
xét k§ ludng khi x€p hang. Viéc gidm
thi€u rii ro tin dung chd y&u phu thudc
vao khd ndng thu thdp va xi& 1y thong
tin clia ngdn hang khi lya chon don
diang ky tin dung. Cdc ngdn hang phdi
d6i mit véi sy khong déng nhi't clia
cdckhdch hang va thudng khong thé ¢
thong tin day dd vé tit c4 nhitng ngudi
di vay.4d
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