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MO HINH CANH BAO RUI RO TiN DUNG KHACH HANG CA NHAN CHO CAC NGAN
HANG THUONG MAI VIET NAM

Nguyén Vin Huan', P§ Ning Thing

Tom tat

Cac nha kinh té thwong goi Ngdn hang la “nganh kinh doanh viii ro”. Thyc té da ching minh khdng mét
nganh ndo ma kha ndng dan dén rui ro lai |én nhw trong linh viec kinh doanh tién té- tin dung. Ngan
hang phai ganh chju nhing rui ro khdng nhiing do nguyén nhan chu quan cua minh, ma con phdai ganh
chiu nhiing rui ro khach hang gay ra. Vi vdy “rii ro tin dung cia Ngan hang khong nhaing la cap sé
céng ma c6 thé 1a cap sé nhan rui ro cia nén kinh té”. Véi vai tro quan trong nhw vdy bai bdo dé xudt
mgt mé hinh canh béo rui ro tin dung nham wéc tinh X&c sudt vé ne cia cac khach hang ca nhan gidp
cd ngdn hang thwong mai c6 thé giam thiéu duwoc rii ro tin dung.

T khoéa: M hinh canh béo, rui ro tin dung, mé hinh logistics, khdach hang ca nhan.

MODEL OF CREDIT RISK WARNING FOR INDIVIDUAL CUSTOMERS FOR
COMMERCIAL BANKS IN VIETNAM

Abstract
Economists often refer the bank as "a risky business". There is a proved fact that no business may get
involved in higher risks than the credit-money business. The bank has to bear not only the risk caused by
itself but also the risks from its customers. Thus, “the bank’s credit risk may not be an accumulated but a
multiplied source of risks for the whole economy". Addressing a critical issue, this paper proposes a
model of credit risk warning for individual customers to help commercial banks to minimize credit risks.

Key words: Warning model, credit risk, logistics model, individual customer

1. Giéi thigu

Cudc khing hoang tai chinh chau A nam
1997 va cudc khung hoang toan cau nam 2008 di
nhen nhdm lai cac nguyén nhan va triéu chiing
cua cudc khing hoang tai chinh tiém niang. Néu
nhitng triéu ching nay c6 thé dwoc phat hién
truéc, chinh phu c6 thé ap dung cac bién phap
phong ngira dé ngan chan cudc khung hoang
hozc it nhat 1a dé giam thiéu tac dong bat loi cua
khang hoang d6i véi nén kinh té trong nuéc. Viét
Nam dang thuc hién cam két mo cua thi truong
trong linh vyc tai chinh - ngan hang, thyc té hoi
nhap trong khu vuc va trén thé gigi mang lai co
hoi cho cac ngan hang Viét Nam dong thoi ciing
phét sinh nhiéu thach thac va rii ro ¢ mirc cao
hon. Cac yéu t6 rii ro trong linh vyc kinh doanh
ngan hang ngay cang tré nén phirc tap va can cé
giai phap phong ngura kip thoi. Viéc xay dung hé
thng canh bao som 1a rat can thiét dic biét trong
bdi canh hoi nhap qubc té ngay cang sau, rong.
Hién nay trén thé gisi da c6 mot s6 cong trinh
tiéu biéu vé canh bao rui ro tin dung nhu mé hinh
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Merton (1974) cé vai tr0 mang tinh khai sang
trong quan tri rui ro tin dung nhu 1a vai tro ctua
mod hinh Black-Scholes trong dinh gia quyén
chon [6]. Tuy nhién han ché cua md hinh dya
trén gia dinh doanh nghiép chi c6 mot khoan nog
duy nhit va tra no tai mot thoi diém duy nhat.
M5 hinh diém s Z do E.l.Altman khéi tao nam
1977 va théng thuong duoc sir dung xép hang tin
nhiém ddi voi cac doanh nghiép. M6 hinh nay
dung dé do xac suit v& no cua khach hang théng
qua cac dic diém co ban ciia khach hang. Dai
lugng Z 1a thude do tong hop dé phan loai rui ro
dbi v6i nguoi vay va phu thudc vao cac yéu té tai
chinh cua nguoi vay. M6 hinh CreditMetrics,
dugc JP Morgan gigi thiéu vao nam 1997, 1a mot
md hinh dugc sir dung phd bién trong thyc tién.
M6 hinh nay c6 thé xem la c6 nguon goc tir md
hinh Merton, tuy nhién c6 mét diém khéc biét co
ban gitta md hinh CreditMetrics vai Merton la
ngudng pha san trong md hinh CreditMetrics
dugc xac dinh tir xép hang tin dung chir khdng
phai tir cac khoan ng. Do d6, mé hinh nay cho
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phép x4c dinh ca xac suat v& ng va xac suat suy
giam tin dung [1]. O Viét Nam c¢6 mét sé cong
trinh nhu cong trinh cua tac gia Lé Vin Tuin
nim 2016 “Kham pha sy tha vi caa phan mém R
trong dinh lugng rui ro tin dung” trong nghién
ctru tac gia da nghién ctru va ting dung mo hinh
KMV vao canh b&o rui ro tin dung [2] hay céng
trinh nghién ciru thir 2 cua tac gia Lé Van Tuan
“Ung dung md hinh Merton trong giang day rai
ro tin dung va dinh gié trai phiéu cho sinh vién
nganh tai chinh” cong trinh nghién ctru nay da
lam rd mé hinh Merton va tng dung trong canh
b&o rui ro tin dung tai cac ngan hang thuong mai
& Viét Nam [3]. Cong trinh nghién ciu Nguyén
Phi Lan “M6 hinh canh bao sém va chinh sach
huéng t6i 6n dinh kinh té vi mo”. Theo tac gia
viéc canh bao sém rui ro kinh té vi mé va khung
hoang tién té duoc tac gia xay dung dua trén md
hinh canh b4o sém (EWS) tham sé [4]. Tuy
nhién cac mé hinh trén déu kha phuc tap va kho
ap dung phd hop Vvéi tinh hinh thuc té tai céc
ngan hang thwong mai & Viét Nam. Xuat phat tir
nhu ciu d6, nhom tac gia da di khao sat, nghién
clru va dé xuit bo cac yéu to tac dong dén kha
ning tra ng cua khac hang va tién hanh khao sat.

Dé tai s dung b dir liéu gdm 240 miu quan sét.
Str dung phan mém SPSS lam sach dit liéu va
chay mé hinh dua trén ly thuyét hdi quy Binary
logistics cua Maddala xuét ban nim 1983 dé tim
ra tac dong cua ting yéu té riéng biét cua khach
hang anh huong dén kha nang tra no cua ho nhu
thé nao [5]. Nhom téc gia ciing chi rd thi tu mic
d6 anh huong cua ting nhan té quyét dinh dén
kha nang tra ng cua khach hang c& nhén, tir do
gilip c&c nha quan ly ngén hang cd cai nhin truc
quan tét hon dé ra quyét dinh cho vay chinh xac,
han ché rui ro.
2. Phuwong phap nghién ciru
2.1. Mé hinh Iy thuyét — mé hinh Logistics

M® hinh Logistic (Maddala, 1983) [5] 1a mb
hinh dinh lugng trong d6 bién phu thudc 1a bién
gia, chi nhan 2 gia tri 1a 0 hodc 1. Md hinh nay
dugcing dung rong rai trong phan tich kinh té
noéi chung va rai ro tin dung ndi riéng. Cu thé
hon, mé hinh ndy c6 thé gidp Ngan hang xac
dinh kha nangkhach hang s& cd rui ro tin dung
(bién phu thudc) trén co sé st dung cac nhan tb
c6 anh huong dén khéach hang (bién doc lap).
Cau tric di liéu cia md hinh Logistic.

Bdng 1: M0 ta bién phy thudc va déc lap

Bién Ky hiéu Loai
Phu thuoc Nhi phan
boc lap Lién tuc hoac roi rac

Y la bién nhi phan chi cé thé nhan mot
trong hai gia tri 0 hoac 1

Y = 0: Khach hang khdng c6 kha nang tra ng

Y = 1: Khach hang c6 kha nang tra ng

Xacsuatdé Y=01aP

XacsuitdeY=1.1-P

C6 2 loai hoi quy logit:

Hdi quy logit don bién:

1 eﬁo*ﬂlx

D= e A ~ 1, gh X

Trong d6:p 1a x4c suat ¢ Y = 1.
Suy ra: 1

P= 1+ efothX
Odds cua su kién xay ra:

X
p _ 1+ e,BOJrﬂl _ ﬂ0+ﬂlx
1_ p 1+ ef(ﬁo#’lglx)

Ln(Odds) = Ln(ﬁ) ~In(e"* )= 4, + B X

Odds =

Hay :

Logit = Ln(Odds) = g, + 5, X

Xem xét sy thay d6i cua Odds khi bién
doc lap (bién giai thich) X gia tang thém 1 don
vi (tir X Ién X +1). Ching ta cé:

Khi X = X,——Ln(0dds") = 4, + B X,
Khi X = X, +1- Ln(Odds”) = £, + B,(X, +1) = Ln(Odds") + 4,

0dds’
=Ln(0dds®) - Ln(Odds") = L
- f,=Ln(0dds") - Ln(Odds’) n(oddsl

)=LnOR

—~O0R=¢"
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Y nghia: Gia ting 1 don vi cua bién doc 1ap
thi Odds? bing €7 Ian so véi Odds'. Néu
e 51 (hay B> 0) thi Odds? tang gép € 1an
Odds® (Odds? = @ *0dds") va ngugc lai néu
e’ <1 (hay B< 0) thi Odds® giam e’ 1an
Odds".

Ciing nhu trong hdi quy tuyén tinh, ching
ta ude lugng cac tham so6 Bo va By tr mau, roi

dung cac kiém dinh thong ké phu hop dé xem
xét y nghia thong ké ciia chdng.

Gia thuyét kiém dinh 1a:

Ho: B1 = 0 > bién doc 1ap khong tac dong
dén xac suat xay ra sy kién;

Hy: By # 0 = bién doc lap c6 tac dong dén
X4&c suat xay ra sy kién.

Truong hop hdi quy logit boi (Multiple
logistic regression) thi:

Logit = Ln(Odds) = fo + p1X1 + ...+ XK

CHUC VU
CONGVIEC

THU NHAP

PAC PIEM CONG
VIEC

TSPB/TONG NO

/

Kha ning TRA NG

MUC biCH SU
DUNGVON

THOI GIAN
VAY VON

SO NGUOI
PHUTHUOQOC

TRINH PO

Hinh 1. M6 hinh cdc yéu té tac dong dén kha ndng tra ne ciia khdch hang cd nhén

2.2. Mo hinh nghién ciru dinh gid riii ro tin
dung doi voi khdach hang ca nhin
Bien phu thugc

Y = 1: Néu khach hang c6 kha nang tra ng
Y = 0: Néu khéach hang khong c6 kha nang

tra no

Y: Trang Bién dong lap
Bdng 2: Théng tin cac bién déc ldp
A ik . Dau ky Kihigu
STT Tén bien Thang do/don vi do von bien fltuan
: sa
1 Thunhap hang thang Triéu dong + X3
2 Chtrc vu cbng viéc I: Lanh de‘.‘o + X,
’ | 0: Nhén vién
P S . 1: On dinh
3 bic diem cong viéc 0: Khéng én dinh + X3
4 Gia tri tai san dam béo trén téng ng % + X4
5 Thoi gian vay Théang - Xs
1: Mua nha dat
6 Muc dich st dung vén 2: Mua xe hoi + Xs
3: Muc dich khac
A 1: Tur dai hoc tro 1én
7 Trinhdo 0: Dudi dai hoc * X
8  Sb nguoi phu thude Nguoi - Xsg
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Phurong trinh héi quy logistic téng quat c6
dang:

Ln(odds) = By + B;X; + B,X, + B3X3 +
ByX, + BsXs + BgXg + B; X7 + BgXg
2.3. Nguén sé liéu

dir liéu va sir dung moé hinh hdi quy Binary
logistics dé tim ra tac dong cua ting yéu té
riéng biét cua khach hang anh huong dén kha
nang tra ng cia ho nhu thé no.

3. Két qua nghién ctru va thao luin

Bai bao st dung bo dit liéu diéu tra tir 240
mau quan sat dugc thu thap thong qua bang hoi
va gui tdi cac khach hang ca nhan, nguoi da co
hop dong vay von voi ngan hang. Nghién ciru sir
dung phan mém SPSS phién ban 18 dé 1am sach

Bing 3: Kiém dinh y nghia thong ké ciia cdac hé sé ham hoi quy

3.1. H¢ théng kiém dinh mo hinh

Kiém dinh Wald

Thyc hién phan tich héi quy Binary logistics
bang SPSS ( Sig <0.05), ta dugc két qua nhu sau:

Tén bién B S.E. Wald df Sig.  Exp(B)
Thu_nhap_hang_théang ,489 ,222 4,853 1 ,028 1,631
Chirc_vu_cbng_viéc 2,557 1,175 4,738 1 ,029 12,899
Déc_diém_cﬁng_viéc 2,431 871 7,797 1 ,005 11,367
Gia_tri_tsdb_trén_tdng_no 3357 1,190 7,958 1 005 28,708
Thoi_gian_vay 075 029 6769 1 ,009 928
Muc_dich str_dung_vén 1,106 ,528 4,387 1 ,036 3,023
Trinh_d6 2,663 ,986 7,297 1 ,007 14,342
Sé_ngudi_phu_thuoc 1,132 559 4,100 1 043 322
Constant -6,727 2,968 5,139 1 ,023 ,001

Tur két qua phan tich hdi quy Logistics trén,
ta thay gia tri mic y nghia “sig,” ctia cac bién
doc lap déu co gia tri<0,05, nén céc bién doc lap
trong md hinh hdi quy Binary logistics ¢ mbi
tuong quan véi bién phu thugc 1a bién TRA_NO,

Mtc y nghia théng ké caa cac hé s6 hdi quy trén
déu co do tin cay trén 95%, dau cua cac hé sé hoi
quy pht hop véi gia thiét dua ra ban dau

Kiém dinh mire dp phu hep va gidi thich
cua mo hinh

Bing 4. Kiém dinh sw phu hop ciia moé hinh

Chi-square df Sig,
Step 245,987 8 ,000
Block 245,987 8 ,000
Model 245,987 8 ,000

Duya vao két qua kiém dinh mac d6 phu hop
caa md hinh, ta c6 sig < 0,05 nhu vay mé hinh
tdng quat cho thdy mdi twrong quan giita bién phu

thuoc va cac bién doc lap trong mé hinh co y
nghia thong ké vai khoang tin cay trén 99%

Bing 5: Kiém dinh mite d¢ gidi thich ciza md hinh

-2Lo
Step L J Cox & Snell R Square  Nagelkerke R Square
likelihood
1 56,692* ,641 ,895

Hé s6 muc do giai thich cia md hinh: R?
Nagelkerke = 0,895, Diéu nay c6 nghia la 89,5%
su thay dbi cua bién phu thudoc dugc giai thich

boi 8 bién doc 1ap trong md hinh, con lai la do
cac yéu t6 khac.
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3.2. Phan tich két qud hai quy

Tir bang két qua phan tich hoi quy logistic,
ta viét dugc phuong trinh tuong quan Logistic
theo hudng kinh té nhu sau:

Ln(odds) = -6,727 + 0,489% X1 + 2,557*

X2 + 2,431* X3 + 3,357* X4 - 0,075* X5 +

1,106* X6 + 2,663* X7 - 1,132* X8

Bdng 6: Mirc dé anh huong cua cac bién déc lap dén kha néng trd ng

Tz.‘f d(‘),n g Xac quat ban Tocdp  Xép hang
Cic bién quan sat bién cua dau ting (giam) murc do
1 cicbién Py = 10% go/g ) 0
A 1A 0 anh hwong
doc 1ap Py
Thu_nhip_hang_thang 0,489 1,631 15,34 5,34 6
Chac_vu_cbng_viéc 2,557 12,899 58,9 48,9 2
Pic diém_cong_viéc 2,431 11,367 55,81 45,81 3
Gia_tri_tsdb_trén_tong_no 3,357 28,708 76,13 66,13 1
Thoi_gian_vay -0,075 0,928 9,35 -0,65 8
Muc_dich sir_dung_von 1,106 3,023 25,14 15,14 5
Trinh_d6 2,663 11,342 55,76 45,76 4
S6_nguoi_phu_thudc -1,132 0,322 3,45 -6,55 7

Tdc déng ciia bién Thu_nhap_hang_thang
B.= 0,489, P, =10%, eB1 = ¢9489 = 1 631
p. = PyxeB1 __ 01x1631 _ 01631 _
1 T 1-py(1-eB1) T 1-0,1(1-1,631)  1,0631
0,1534

Néu xac suat tra dugc ng ban dau 1a 10%,
khi cac yéu t6 khac khong dbi, néu thu nhap
hang thang cta ca nhan nguoi di vay tang 1én 1
triéu dong, xac suit tra dugc ng cia ca nhan do
1a 15,34% (tang 1én 5,34% so véi xac suit ban
dau 1a 10%)

Tdc déng ciia bién Chirc_vu_cdng_viéc

B,= 2,557, Py =10%, eB2 = ¢2557 = 12,899

P, = POXeBZ — 0,1X12,899 — 1,2899 —

1 T 1-Py(1-eB2) T 1-0,1(1-12,899) _ 2,1899
0,589

Néu xac suét tra dugc ng ban dau 1a 10%,
khi céc yéu t6 khac khong dbi, néu ca nhan vay
vén ¢ chirc vu cong viée, Xac suat tra dwoc no
cta ca nhan do la 58,9% (tang 1én 48,9% so vai
X4C Suat ban dau la 10%)

Tdc déng ciia bién Pic_diém_cong_viéc

Bs= 2,431, Py=10%, eB3 = ¢2431 = 11,367

P, = Pyxebs3 __ 01x11367 _ 1,1367 _

1-Py(1—-eB3) ~ 1-0,1(1-11,367)  2,0367
0,5581

Néu xac suét tra dugc ng ban dau 1a 10%,
khi cac yéu t6 khac khong ddi, néu ca nhan
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ngudi di vay c6 cong viéc on dinh, x4c suat tra
duoc ng cia c4d nhan do la 55,81% (tang lén
45,81% s0 VGi X4C suat ban dau la 10%)
Tdc dong ciia bién Gia_tri TSPB_trén_tong_ng
B,= 3,357, Py =10%, eB+ = ¢3357 = 28,708
p. = PoxeP4  _  01x28708 _ 2,8708 _
L T 1-pPy(1-eB4) ~ 1-0,1(1-28,708) _ 3,7708
0,7613

Néu xac suét tra duoc no ban dau 1a 10%,
khi céc yéu t6 khac khong doi, néu Ty 1& gia tri
TSDB trén tong no ting 1én 1, Xac suat tra dugc
ng cua ca nhan d6 1a 76,13% (tang lén 66,13% so
VGi X4c suit ban dau 1a 10%)

Tdc dong ciia bién Thai_gian_vay

Bs=-0,075, Py =10%, eBs = ¢=0.075 = 0,928

P, = PyxePs _ _ 01x0928 _ 00928 _

1 7 1-pPy(1-eBs) ~ 1-0,1(1-0,928) _ 0,9928
0,0935

Néu xac suét tra dugc ng ban dau 1a 10%,
khi cac yéu té khac khong doi, néu thoi han vay
vén cua ca nhan nguoi di vay ting thém 1 thang,
X4C SUat tra dwoc ng cia ca nhan d6 1a 9,35%
(giam 0,65% S0 Véi XAC suat ban dau 1a 10%)

Tdc dong ciia bién Muc_dich_sit_dung_vén

Be= 1,106, Py =10%, e8¢ = e1106 = 3,023

p, = PyxeBe _ _ 01x3023 _ 03023 _

L 7 1-py(1-eBe) ~ 1-0,1(1-3,023)  1,2023
0,2514
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Néu xac suét tra dugc ng ban dau l1a 10%,
khi cac yéu té khac khong ddi, néu ca nhan
ngudi di vay c6 muc dich sir dung vén, xac suat
tra dugc ng cia ca nhan do 1a 25,14% (tang lén
15,14% so véi xAc suat ban dau 1a 10%)

Tdc dong cia bién Trinh_dd

B,= 2,663, Py =10%, eB7 = ¢2663 = 11,342
P, = P0><eB3 — 0,1x11,367 — 1,1367 —

17 1-Py(1-eB3) ~ 1-0,1(1-11,367)  2,0367
0,5581

Néu xac suat tra dugc no ban dau 1a 10%,
khi cac yéu t6 khac khong ddi, néu ca nhan
ngudi di vay co trinh d6 Dai hoc tro 18n, xac suat

tra duoc ng ctia ca nhan do6 1a 55,76% (tang l1én
45,76% S0 VGi X4C suat ban dau la 10%)
Tdc dong ciia bién S6_nguwdi_phu_thudc
Bg=-1,132, Py =10%, eBs = ¢=1132 = 0,322
p. = PyxeBs _ _ 01x0322 _ 00322 _
1 7 1-Py(1-eBs) ~ 1-0,1(1-0,322) _ 0,9322
0,0345

Néu xac suét tra dugc ng ban dau 1a 10%,
khi cac yéu t6 khac khong ddi, néu ca nhan
nguoi di vay ¢ sd ngudi phu thude tang thém 1,
X4C Ssut tra dugc ng cla ca nhan d6 1a 3,45%
(giam 6,55% S0 Vi X4c suat ban dau 1a 10%)

Ung dung két qud nghién civu trong dw
bdo khd ndng trd ng ciia khdach hang

Bdng 7: Dy bao kha nang trd no cua khach hang ca nhan

Predicted
KHA NANG _TRA_NQ
Observed - - - - Percentage
Khoéng c6 kha Co6 kha niang Correct
nang tra ng tra ng
Khoéng c6 kha
Kha nang_tra_ng < J \ 73 5 93,6
nang tra Ng
Co kha na
Step 1 1a nang 5 157 96,9
tra ng
Overall Percentage 95,8

- Trong 78 tra loi c&c ca nhan khong c6 kha
nang tra ng, mo hinh du bao chinh xac la 73, vay
ty 1& diing 14 93,6%

- Trong 162 tra loi cac ca nhan cé kha nang
tra duoc ng, mb hinh du bao chinh xac la 157,
vay ty 1 dang 13 96,9%

- Ty 1é du bao dung cua toan b md hinh la
95,8%.

4. Két luan

Rui ro tin dung mang lai hau qua rét 16n cho

cac ngan hang, Tuy nhién viéc ddi mat véi nd la

tat yéu ddi voi moi ngan hang dac biét trong boi
canh canh tranh khéc liét nhu ngay nay.

M6 hinh Logistic c6 thé gilp cac nha quan
ly ngan hang c6 thém mot cong cu dé phan tich
va nhan biét nhitng khach hang c6 nguy co mat
kha ning tra ng, dong thoi mo hinh cho biét
nhitng yéu té anh huéng manh dén rai ro tin
dung dé cac nha quan ly ¢ chinh sach tap trung
phu hop.
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