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Tom tat:

Mot yéu cdu quan trong trong nghiép vu ciia ngdn hang la bat budc phdi danh moét khodn duy
phong cho cdc riii ro ¢6 thé xdy ra. Theo cdc hiép u6c Basel thi ngan hang bdt budc phdi giii lai
lugng von bang it nhdt 8% tong tai sdn, dugc tinh theo nhiéu phuong phdp khdc nhau va phu
thudc vao do rii ro cia chiing, do vdy viéc danh gid rii ro ciia khdch hang rdt quan trong. Bai
viét nay sé st dung phuong phdp phén tich song sét dé danh gid xdc sudt mot khdch hang bi qud
han theo thdi gian, tir dé cé thé vidc tinh miic dy phong cdn thiét. Khdc vdi cdc phuong phdp vidc
lugng xdc sudt vd ng thong thudng chi quan tam t6i viéc su kién xdy ra hay khong xdy ra trong
mot don vi thoi gian (thudng la mot ndam), trong nghién ciiu nay, chiing téi con quan tam dén
thdi diém né xdy ra, do dé cdc két qud tinh todn dy phong riii ro sé c6 gid tri thuc tién hon, gitp
cho cong tac dv phong dat hiéu qud tot hon.

Tu khoa: Hiép udc Basel; ng qua han; phén tich s6ng sot; rai ro tin dung.

Applying Cox model to estimate probability of overdue debt of small and medium
enterprises

Abstract:

Banking business is required to save a provision for risks that may occur. According to the Basel
Capital Accord, banks must hold capital equal to at least 8% of the basket of assets production
calculated by different methods depending on their risk level. Thus, risk assessment of customers
is very important. This paper uses the survival analysis methods to assess the probability that
a customer is past due over time to estimate the level of redundancy required in a reasonable
manner. Different from the method of calculating the probability of default in which the only
common interest in events happening or not in a time (usually a year), in this study, the time the
events happened are considered. By this way, the results calculated for risk provisions would have
more practical value.

Keywords: Basel Capital Accord; credit risk; overdue debt; survival analysis.
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1. Giéi thiéu

Danh gia ruai ro tin dung cua khach hang 1a mot
khau quan trong trong trong hoat dong cua cac ngan
hang thuong mai ciing nhu cac to chirc tin dung
khac. Viéc danh gia dugc muc do rdi ro cia mot
khach hang s€ cho phép cac ngan hang dua ra cac
tinh toan hop 1y trong viéc quyét dinh cho vay hay
khéng cho vay, va néu cho vay thi vi muc 14i suat
nao 1a phu hop dé nham tbi da hoa lgi nhuan cua
ngan hang va dong thoi dam bao an toan von cua
cht so hitu. Ngoai ra, dua vao tinh chét dic biét cua
hoat dong tin dung va vai tro quan trong cua sy on
dinh trong hé théng tin dung dbi véi sy phat trién
clia nén kinh té, tir d6 ngan hang nha nudc dua ra
cac quy dinh riéng danh cho cac hoat dong tin dung.
Mot trong nhitng quy dinh quan trong nhat 1 quy
dinh vé sy bao dam an toan vén, trong do6 yéu cAu
vé viéc tinh toan va trich lap du phong ddi véi cac
khoan vay c6 rui ro. Nhu vay c6 thé noi viéc ude
lvong — du bao muc do rui ro cua cac khoan vay
voi do tin cdy cao khong chi 1a yéu cau noi tai cua
moi ngan hang ma con 1a doi hoi tir phia quan 1y nha
nude nhim dam bao hoat dong 6n dinh cua hé théng
ngin hang va an toan von cho ngudi chu vén. Tai
Viét Nam, Ngan hang Nha nudc da dua ra 16 trinh
tién t6i thuc hién trich 1ap du phong va bao dam an
toan von theo chuén Basel 11, trong d6 dat muyc ti€u
dén nam 2018, s& c6 10 ngan hang, bao gdm: BIDV,
VietinBank, VietcomBank, TechcomBank, ACB,
VPBank, MB, Maritime Bank, Sacombank va VIB
hoan thanh viéc thi diém thuc hién phuong phap
quan tri von va riii ro theo tiéu chuan Basel I1. Trong
qué trinh thyc hién 1 trinh nay, viéc xay dung dugc
mot cong cu nhiam danh gia — dy bao tét nhat c6 thé
vé rui ro tin dung 1a mot yéu tb quan trong, nhéat 1a
trong bdi canh Viét Nam hoi nhip ngay cang siu
rong v6i kinh té qudc té, 1am cho cac hoat dong tin
dung ngay cang c6 quy mo loén va do phuc tap cao.

C6 nhiéu phuong phap di duoc s dung dé udc
Iwong d6 rui ro vd no, chéng han stir dung cac md
hinh logit - probit hodc phuong phép tach biét. Cac
phuong phap nay cho phép uéce lugng xac sut dé
mot khoan vay bi qua han trong mdt khoang thoi
gian nhat dinh (thuong 1d mét nam). Tuy nhién trong
bdi canh vong quay cua cac hoat dong tin dung ngay
cang gia ting, ciing nhu strc ép vé viée sir dung mot
cach c6 hiéu qua va an toan dong von thi viéc tinh
toan xac suat trong mot khoang thoi gian ¢ dinh

cho thiy nhirng han ché nhat dinh. Ching han, dbi
v6i khach hang ca nhan, thi mdi ngan hang c6 dén
hang tri€u tai khoan cho vay, khi d6 viéc tinh toan
kha ning cac khoan vay bi qua han tai mdi thoi diém
lai c6 thé gitp cho ngan hang dua ra dugc mot cach
chinh x4c hon lugng trich 1ap can thiét ciing nhu
¢ cac bién phap bao dam an toan vén phu hop va
hiéu qua. Khi d6 c6 thé sir dung phuong phap phan
tich sdng sot (survival analysis) cho phép tinh toan
kha nang bi qua han cua cac khoan vay tai tung thoi
diém, phuong phap nay tré nén hiru hiéu trong bai
toan tinh xac suit ng qua han. Phuong phap phan
tich song sét da dugc s dung trong nhidu nghién
clru trén thé gidi, tuy nhién cac nghién ctru & Viét
Nam van con rat han ché va hau nhu chua duoc
thuc hién dé uée lugong rii ro tin dung trong hoat
dong cua cac ngan hang. Vi vay chling t6i hy vong
bai viét s& co nhimg dong gop nhét dinh trong cac
nghién ctru thuc nghiém, dac biét la nghién ctru thuc
nghiém tai Viét Nam vé do lwong rui ro tin dung.

2. Téng quan nghién ctru

Trén thé giéi da co nhiéu nghién ctru nham xay
dung mo hinh va udc lugng danh gia rai ro tin
dung. Co thé noi, md hinh tinh toan rui ro tin dung
dugc gidi thiéu 1an dau boi Altman (1968) véi md
hinh Z-score. Trong nghién cuu nay, tac gia da su
dung phuong phap phan tich tach biét (discriminant
analysis) dé tinh gia tri ciia ham phan biét Z cua
ting cong ty dua trén cac dic diém tai chinh cua
cac cong ty nay va st dung ching dé du béo xéac
sudt v& ng ciia cac cong ty trong vong hai nam téi.
Phuong phap phan tich tach biét hay Z-score hi¢n
nay van dang duoc str dung kha phd bién trong viéc
tinh toan va du bao xac sudt v& no ciing nhu xép
hang tin dung.

Mot phuong phap khac ciing thuong dugc st
dung trong danh gia xac suat v& ng ciia khach hang
1a dya trén cac md hinh hdi quy dang logit - probit.
Chéng han Martina (2012) da sir dung mé hinh logit
dang da thirc (va mot sd phuong phap khac) dé xép
hang cac cong ty tai chinh chau Au. Két qua nghién
ctru cho thdy két qua du bao tir mé hinh logit dang
da thirc kha t6t v6i xac suat dung dén trén 70%.

Gan day, v6i su phong phi cua sb liéu va su cai
thién trong téc do tinh todn ctia may tinh, cac nha
nghién ctru di sir dung mot sé phuong phap khac,
nhu phuong phédp mang no-ron nhan tao (artificial
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neural networks - ANN), hay may vecto hd trg
(support vector machines - SVM) cling nhu cac md
hinh két hop giita ching. Cac nghién ctru dién hinh
theo hudng nay la ctia Altman & Saunders (1998),
Saunders (1999), Crouhy & cdng su (2000), Hand
(2001), Hamerle & cdng sy (2003), Chen & cong
su (2006), Hanson & Schuermann (2004), Wang &
cong su (2005).

Céc nghién ciru trén déu st dung cac phuong phap
truyén thong dé udc lugng rii ro tin dung trong d6
quan tdm dén xéac suat v& ng cua cac cong ty trong
mot khoang thoi gian, thuong 1a mot nam. Tuy nhién
trong tinh toan raii ro, s& rt hitu ich néu c6 thé tinh
toan duge xac sut v no cla cac cong ty tai cac thoi
diém, do d6 gan day cac nha nghién ciru bat dau quan
tam dén viéc tinh toan cc xac suat nay, va mdt trong
nhitng phuong phap mdi dugc st dung phuong phéap
phan tich séng sot, ching han cac nghién ctru cua
Narain (1992), Stepanova & Thomas (2002), Baba
& Goko (2006), Malix & Thomas (2006), Beran &
Djaidja (2007). Diém dic trung ctia cac nghién ctru
nay 1a tac gia sir dung cac mé hinh hoi quy tham s6
va ban tham s6 dé mo hinh héa thoi gian toi khi pha
san (thoi gian song sot), bao gdm cac mo hinh mi,
mo hinh Weibull va mé hinh ty 1& nguy co hing sb
Cox.

Tai Viét Nam, viéc tinh toan va danh gia rui ro
noéi chung va rui ro tin dung néi riéng da duoc cac
ngan hang quan tim, dic biét 1a trong may niam gan
day, khi ma Ngan hang Nha nu6c dua ra quy dinh vé
viéc thyc hién Hi€p udc Basel II. Do d6 da c6 mot
sO nghién ctru ban dau vé danh gia rui ro tin dung tai
cac ngan hang thuong mai, vi du luan an thac si cua
Nguyén Vin Dirc (2012), luan 4n thac si ctia Truong
Thi Thao My (2014) va luan 4n tién si ciia Nguyén
Trong Hoa (2010), tuy nhién cac nghién ctru nay chi
tap trung tinh todn xac suit v ng cia khach hang
trong mot khoang thoi gian, cu thé 1a trong mot nim
va cac phuong phap truyén thong dugc cac tac gia
st dung la cac mo hinh Z-score cua Altman, mé hinh
logit, probit hoac phan tich tach biét. Véi quy mo va
dd phtc tap ngay cang tang cua cac hoat dong tin
dung tai Viét Nam, trong d6 s6 khach hang co thé
lén dén con s6 hang triéu, va vong quay cta dong
tién ngay cang nhanh trén thi truong tin dung, viée
6 thé dua ra cac udc luong vé d6 rui ro theo thoi
diém 1a rat can thiét. Tuy nhién cac nghién ctru vé
van dé nay tai Viét Nam con rat han ché. Vi vay

trong nghién clru nay chiing t6i s€ st dung phuong
phap phan tich séng sot dé udc lugng xac sudt ng
qué han cho cac khach hang cua ngan hang thuong
mai.

3. Phuong phap phén tich sdng sot

Phan tich séng sot quan tim dén thoi gian séng
sot cua ddi tuong dugc nghién curu, vi du nhu lugng
thoi gian song (dén khi chét) cua bénh nhan diéu
tri mot loai bénh, thoi gian dén luc tai phat mot can
bénh min tinh, thoi gian dén khi khach hang vay
von bi ng qua han...

Tinh tir thoi diém bat dau nghién ctiru, mot dbi
tugng c6 thé sdng sot dén khi két thic nghién ciru,
hodc xay ra su kién (vi du nhu tai phat bénh, tir vong
hay n¢ qua han...) trong khoang thoi gian nghién
ctru hodc ta c6 thé mat thong tin vé d6i tuong (bénh
nhan khong tiép tuc didu tri,...), ta goi nhiing trudng
hop nhu thé 1 nhitng sy kién chua xay ra (censored).

Goi thoi gian sdng sot ctia dbi tuong 14 7, & ddy 7> 0
1a bién ngﬁu nhién c6 thé roi rac hodc lién tuc, 7 1a
mot gia tri cu thé cua 7. Ta c6 mot s6 dinh nghia sau:

Ham sdng sot (survivor function): S(z) = P(T >1);

Ham nguy co (hazard function):

. P(1<T<t+ AT 21)
h(t)=lim
A0 At
Tir dinh nghia trén ta suy ra mi lién hé giira ham

song sot va ham nguy co:

7(t) d i)
h(t) =L =—“10gS(r)]; S(t)=e"
0= =L a5 ()]s ()=
Trong d6 f(¢) 1a ham mat do:

. P(tsT<t+ )
f0)=tm =

C6 nhiéu mo hinh phan tich séng sot da dugc xay
dyng nhu mo hinh phi tham s6 (wéc luong Kaplan-
Meier), mé hinh ban tham s6 (mé hinh Cox) va cic
mo hinh tham sb.

Phuong phap udc luong Kaplan-Meier da dua ra
cong thie uéce lugng ham séng sot S(¢)=P (T >1¢)
nhu sau:

S(r)=HM=H[l—ﬂ]

ki <t k kit <t I"k
Trong do:
Tp Ty T, la tdp hop p thoi gian phan biét xay ra

su kién trong mau;
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Bang 1: Ham song sét S(®) va ham nguy co /(2) trong mé hinh c6 tham s

Phén phéi S(1) h(t)
Mi e M A
Weibull e M Apt? 1
1 r!
Log-logistic hpt
1+At? 1+ At?

d, la $6 luong ddi tuong xay ra su ki¢n 6 7,;

rola s6 dbi twong c6 nguy co ¢ bén phai cua thoi
gian xay ra su kién thir & (bao gdm cac ddi tuong
xay ra sy kién hodc chua xay ra sy kién ¢ thoi gian
thtr £ tro di).

Phuong phép nay c6 wu diém 1a cong thirc tinh
toan kha don gian. Tuy nhién mot nhugc diém cua
n6 1a chi dua vao cac con s thong ké vé su xay ra
hay khong xay ra cta sy kién, ma khong tinh dén
cac yéu td o tac dong dén sy kién nay. Trong thuc
té, cac yéu t6 nay thuong xuyén thay doi, do do tac
dong cua né toi xac sudt xay ra sy kién ciing s& thay
d6i vi vay dé co thé dua ra cac tinh toan ciing nhu dy
bao chinh xac hon thi mé hinh nghién ciru can tinh
dén vai tro ctia cac yéu té nay. David R. Cox (1972)
da dé xuat mo hinh phan tich séng sot trong d6 co
xem xét dén cac yéu t6 tac dong trén.

Mo hinh Cox mé ta ham nguy co tai thoi diém ¢
v6i tap hop cac bién giai thich X dudi dang sau:

>

W X) b ()2

voi X =(x,x,,....x,) 1a vecto cic bién giai
thich, 4, (¢) 1a ham nguy co co s& (baseline hazard
function), & déy h,(¢) chi phu thudc vao ¢ chu
khong phu thudc vao cac bién giai thich. Cac hé s6
B, k=1.2,..plahé sé thé hién méi lién h¢ giita x,
va ham sbng sot.

M& hinh séng st ¢6 tham sb (parametric survival
model) dugc sir dung véi gia thiét thoi gian séng sot
tuan theo mot phan phdi da biét nao d6. Cac phan
phéi thuong duoc str dung trong mé hinh séng sot
¢6 tham sb 14 phan phdi Weibull, phan phéi mii va
phan phdi Log-logistic. Bang 1 1a mot sb gié tri ham
séng sot S(¢), ham nguy co A(t) twong tng véi
céc phan phdi ciia thoi gian séng sot hay duoc sir
dung.

S6 tham sb trong mot mé hinh c6 thé 1a 1 (Mb
hinh véi phan phdi mil) hay 2 (Weibull hay Log-
logistic). Van dé con lai ctia bai toan uéc lugng mo
hinh 1a xac dinh gia tri cac tham s6 mot cach phu
hop tur dir liéu dang nghién ciru.

4. Sir dung md hinh Cox wéc lwgng xac suit vér
ng cuia khach hang

4.1. Sé liéu

- Khai niém

Trong nghién ciru nay, néu mot khach hang dén
ngdy quy dinh khong tra duoc no gbc hodc tra lai
thi khach hang nay duoc xép vao ng qua han. Thoi
gian ké tir khi bat ¢ddu md han muc cho khach hang
tai ngan hang dén thoi diém 1an dau tién xay ra hién
tugng qua han dugc dinh nghia 1a thoi gian séng
sot ciia ddi tuong (survival time) va dong thoi doi
tugng nay ciing duoc xép vao trudng hop xay ra su
kién. Thoi gian séng sot ctia d6i tuong duge do theo
thang.

S6 liéu nghién ctru dugce trich dan ngudn tir Ngan
hang TMCP Hang hai Viét Nam tir 31/01/2012 dén
30/06/2015, gdbm 249 quan sat v6i ddi tugng nghién
ciu la cac khach hang doanh nghié€p nho va vua.
Trong 249 khach hang thi c¢6 151 khach hang dé xay
ra ng qua han.

- Cdc bién s6

Status: bién phu thugc, nhan gia tri 1 khi c6 xay ra
hién twong no qua han va nhén gia tri 0 néu nguoc
lai va khi d6 khach hang nay chi nim trong nhém
cac khach hang c6 nguy co xdy ra ng qua han. Céc
bién giai thich trong mé hinh bao gdm:

donbay (do bang Tong ng/Tong tai san): néu ng
qua 16n so v6i tong tai san thi kha nang tra duoc ng
ding han s€ giam sut.

loinhuan (do béng Loi nhuan sau thué/Vén chu
s& hiru): 1oi nhuan sau thué cang 16n thi kha ning tra
dugc no ding han cang gia tang.
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Bang 2: Két qua mé hinh Cox

_t Coef. Std. Err. z P> |Z| [95% Conf. Interval]

X, =donbay 0,7906522 0,3689548 2,14 0,032  0,0675141  1,51379

x, = loinhuan —1,181008 0,6236522  -1,89 0,058 -2,403344  0,0413281
X, = nganhnghe 0,3201661 0,1649506 1,94 0,052 -0,003131 0,6434633
x, = kinhnghiem —0,8220808 0,1766531  —4,65 0,000 —1,168315 —0,4758471

Nguon: Tdc gid tinh todn ti dit liéu nghién ciiu

nganhnghe (nganh nghé hoat dong cua doanh
nghiép): nhan gia tri 0 voi cac doanh nghiép hoat
dong trong linh vyc dich vy, nhan gia tri 1 néu
doanh nghiép hoat dong trong linh vuc san xuét, ché
tac hodc xay dung. Nganh nghé kinh doanh ciing
6 thé co tac dong khac nhau dén kha nang tra ng,
chang han nhitng nganh c¢6 d¢ rui ro cao thi kha ning
khong trad ng dting han ciing gia tang.

kinhnghiem (kinh nghiém hoat ddng cua doanh
nghiép): thé hién thoi gian hoat dong cta doanh
nghiép, cac doanh nghiép méi hoat dong thi tinh 6n
dinh vé tai chinh, vé thi truong co thé bi han ché hon
cac doanh nghiép di tham gia thi truong lau hon. O
day chung t6i tam chia thanh 2 nhém: bién nay nhan
gia tri 0 néu doanh nghiép c6 thoi gian hoat dong
chua dén 3 ndm va 1 néu doanh nghiép da hoat dong
tr 3 nam trd 1én.

4.2. Mé hinh va két qua woc lwong

Mo hinh Cox dugc xac dinh nhu sau:

ﬁ(l,X) _ }’l; (t).eﬁl*xl#—ﬂ;*xzﬂ-@*@t;};*h

Sau khi thyc hién cac kiém dinh (Phu luc), két
qua kiém dinh cho thdy mé hinh Cox véi bo bién sé:
X = (x, = donbay, x, = loinhuan, x, = nganhnghe, x,
= kinhnghiem) 1a thoa man céc gia thict can thiét, va
hé sé udc lugng duge cho trong Bang 2.

Khi d6 ham nguy co dugc viét dudi dang
h (t, X) — ho (t).60,7906522*xl—1,181008*,\'2 +0,3201661*x;—0,8220808*x,

T mbi lién h¢ giita ham nguy co A(¢,X) véi
ham séng sot S(#,X) ta duoc

$(6.X)=[5,(1)]

Keét qua udc lugng cho thay cac bién so déu co y

90,7905522“” —1,181008*x2+0,3201661*x3~0,8220808*x4.

nghia thdng ké va c6 dau phu hop véi ky vong ban
déu, cu thé nhu sau:

H¢ s6 f,=0,7906522> 0, ngu y réng khi don bdy
cang bé thi 2™ cang bé, va do d6 gia tri ciia ham
sdng s6t nay cang 16n (do 0<S(7)<1), diéu nay

1a pht hop vi khi no cang it so v6i tong tai san cua
doanh nghiép thi doanh nghiép cang cé kha nang
thanh toan no tot hon.

Lap luan tuong tu, hé sb cua bién x, = loinhuan
1a f, =—1,181008, khi x, = loinhuan cang 1on thi
eg/i*«n cang bé, vi vy S(¢,X) cang 16n, khi ning
thanh toan n¢ ctua doanh nghi€p tang theo x, =
loinhuan, nghia 1a khi loi nhuén cua doanh nghiép
tinh trén von chu so hiru cang cao thi doanh nghiép
cang c6 kha nang thanh toan no tot hon.

Theo sb liéu tinh toan thi Z’; =0,3201661>0, co
nghia la cac doanh nghi€p hoat dong trong linh vuc
dich vu c6 kha nang thanh toan ng vdi ngan hang
t6t hon so v6&i cac doanh nghiép hoat dong trong
linh vuc phi san XUuat. Tuong tu nhu trén, bién x ,
= kinhnghiem c6 hé s& B, =—0,8220808 <0 chiing
td cac doanh nghiép cod kinh nghiém hoat dong
trén 3 nam (kinhnghiem = I) s& thanh toan no tot
hon cac doanh nghiép méi hoat dong dudi 3 nam
(kinhnghiem = 0).

- Tinh todn ham song sét — minh hoa véi gid tri
cu thé:

Gia sir mudn tinh toan ham song sét cho hai
doanh nghiép véi gia tri bién s6 nhu sau: X,= (0,
7115;0,0934;1;0),X,=(0,7115;0,0934;1;1), nghia la
hai doanh nghiép trong nganh san xuat — ché tac, co
cung hé s6 don bay 71,15% va ty 1& loi nhuédn sau
thué 1a 9,34%, mot doanh nghiép maéi hoat dong va
mot doanh nghiép dd c6 nhiéu nam hoat dong. Khi
do ta co:

A ~ 2,1650 R
SEX)=[500] . $(ex.)=[50)]

Do OSS‘;(t)Sl nén duong séng sot S(z,X,)
ludn ndm phia duéi S (¢,X, ), nghia la doanh nghiép
¢6 kinh nghiém hoat dong 1au nam hon thi xac suat

0,95154

no qua han tai mdi thoi diém s& luon nhod hon.

Dé tinh toan duoc ham song sot S(7,X) tai moi
gia tri cu the cua X thi con can phai tim gia tri ctua
ham sdng sot co sG 5,(1). V6i mo hinh trén, chang
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Bing 3: Trich xuit gi4 tri ciia ham song s6t co sé S, (¢)

Time Survivor Function
5 0,7548 , khi d6 S, (5)=0,7548
10 0,5242 , khi d6 S, (10) =0,5242
25 0,3361, khi dé S, (25)=0,3361
30 0,2940 , khi d6 S, (35)=0,2940

Nguon: Tdc gid tinh todn tii phdn mém STATA vdi dii liéu nghién ciiu

han khi tinh tai cic mdc thoi gian t,=5; t,=10;
t,=25; t,=35 thi thu dugc két qua 1a:

Cac duong song sot so so va dudng sdng sot
twong ing voi cac vecto X, = (0,7115;0,0934;1;0),
X, = (0,7115;0,0934;1;1) duoc tinh toan va biéu
dién trong Hinh 1.

- So sanh voi mo hinh logit

Ciing voi bo sb liéu da thuc hién trén mo hinh
Cox trén day, ta tinh x4c suit dé mot déi tuong xay
ra hién tuong ng qua han bﬁng mo hinh logit. Két
qua duoc tom tit trong Bang 4.

Khi d6, mo hinh logit la:

logit P(status = 1|X) =-0,1897811 + 1,158026*x,
= 3,220027%x, + 0,6067207*x, - 0,5197397*x,

bé tién so sanh hai mo hinh nay, ta xét mot
truong hop cu thé ciia vecto bién giai thich X 1a X,
= (0,7115;0,0934;1;0), khi d6 ta co logit P(status

= 1|X) = 0,94012, tir d6 suy ra P(status = 11X)
=0,71912.

RO rang ta thay rang, két qua ciia md hinh logit
trén day cho thy khi X, =1(0,7115;0,0934;1;0), xac
sudt dé khach hang no qua han 1a 0,71912; trong
khi d6 cling véi vecto X, nay thi m6 hinh Cox cho
két qua khéc, $(1,X,) :[SAO (t)T’1650 , ta thdy xé4c suat dé
xay ra ng qua han con phuy thudc vao thoi gian nira,
o day khoang thang thtr 4 thi méi xay ra ng qua han
v6i xac sudt 0,71912, con dén thang thir 30 thi xac
sudt nay chi con lai gan 0,070627.

5. Théo luén va khuyén nghi

Tai hoi thao chuyén dé vé quan tri rii ro ngin
hang trong khudén khé Banking Vietnam 2013, rui
ro tin dung tiép tuc duoc tai khang dinh 1a rai ro 16n
nhat trong hoat dong ngan hang hién nay. Béi vi tin
dung l1a nghiép vu quan trong, co ban cuia ngan hang,

~

N \ . L~ A 2,1650 A ~ 0,95154
Hinh 1: Puwong woc luwgng caa § (1), S(’»X1)=[So(t)J , S(t’XZ)ZI: o(t):|

1<
8-
16
44
25
oA S i b e

0 10 20 30 40

Thoi gian t (don vi: tuan)
=== S({,.X2) @ eSS S(t, X1)
Duong song sot co so SO( t)
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Bang 4: Két qua mé hinh logit

Status Coef. Std. Err. z P> |Z| [95% Conf. Interval]

x, = donbay 1,158026 0,5501504 2,10 0,035 0,0797506 2,236301
x, =loinhuan -3,220027 1,168675 -2,67 0,006 —-5,510588 —0,9294657
X, = nganhnghe 0,6067207 0,2761069 2,20 0,028 0,0655612 1,14788
x, = kinhnghiem -0,5197397  0,2744079 -1,89 0,058 —-1,057569 0,01809

_cons —-0,1897811 0,4429909  -0.43 0,668 —1,058027 0,6784652

Nguon: Tdc gid tinh todn tir dit liéu nghién ciiu

chiém ty 1€ 16n trong cac hoat dong kinh doanh cua
ngan hang ca vé doanh thu va loi nhuén. Vi vay, rui
ro trong linh vyc nay ciing ty 1¢ thuan v6i tAm quan
trong cia n6 va chiém phan 16n trong tong murc rui
ro cua hoat dong ngan hang.

Trong nhitng nim gan day, no x4u va rii ro tin
dung tiép tuc 1a van dé 16n can trd su phat trién toan
dién ctia hé thong ngan hang. Vi vay, viéc luong hoa

Mo hinh Cox c¢6 thé trién khai thanh nhitng mo
hinh phurc tap va chuyén sau hon cho cac nghién cuu
khac nhau v&i nhiéu bién va twong tac gitra cac yéu
t6 rui ro. Trong bai viét, nhitng két qua dat duoc tir
mé hinh Cox s& cung cip cho cac to chirc tin dung
cach nhin thau do hon trong viéc do ludng rui ro v&
no ctia khach hang. Cac ngan hang va cac to chuc tin
dung khéc nén can nhéc lya chon m6 hinh nay nhu

rui ro tin dyng tré thanh r.notlvan de cap thlet. tai s mét cong cu phan tich, nhan dién va do lwomg riii
cac ngan hang thuong mai. Viéc luong hoa rui ro
tin dung mot cach chinh xac khéng chi gitup cho cac

ngan hang chon loc khach hang, ra quyét dinh cho

ro tin dung tir d6 c6 nhiitng giai phap thich hgp nhim
kiém so4t rui ro.

vay dung din, co chién lugc dinh 13i suat cho vay Phuong phap nay gitp dinh luong xac Su‘ét VG’nq
hiéu qua ma con c6 thé gitip cho cac ngan hang thiét ~ cua khach hang khac v6i phuong phép truyén thong
1ap du phong rui ro tin dung va muc von kinh té can
thiét dé chdng do rai ro.

van dung trong cac ngan hang va trong cac nghién
curu hién tai 6 Viét Nam.

PHU LUC: KIEM TRA GIA THIET PH VOI CAC BIEN SO

C6 nhiéu cach dé kiém tra gia thiét PH vé6i cac bién s6, ¢ day ta dung phuwong phap kiém dinh Goodness of
Fit (GOF), phuong phap nay cho gié tri p — value d6i véi mdi bién dé tir 46 c6 két luan vé sy thoa mén gia
thiét PH dbi véi cac bién dy bao. Kiém dinh dugc s dung ¢ ddy 1a cua Harrel & Lee (1986), day 1a kiém
dinh da dugc sira d6i so voi kiém dinh ban dau ciia Schoenfeld (1982). V&i mdi bién dy bao trong mé hinh,
phé‘m du Schoenfeld dugc xac dinh voi moi quan sat ¢6 xay ra sy kién, trong bai nay ta c6 4 bién du béo la
donbay, loinhuan, nganhnghe va kinhnghiem khi d6 c6 4 phan du Schoenfeld dugc xac dinh v6i mdi quan
st c6 xay ra qua han ng. Gia st ring quan sat k xay ra qua han ng tai thoi diém t,, khido phan du Schoenfeld
cua donbay 1a gia tri cua donbay cua quan sat nay trur di trung binh cua donbay cua cac quan sat khac van
con nam trong tap nguy co tai thoi diém t,, tuong tu vai 3 bién dy bao con lai. Y tudng cta kiém dinh thong
ké 1a néu gia thiét PH théa man doi voi cac bién cu thé thi cac phan du Schoenfeld vai cac bién do s€ khong
tuong quan vai thoi gian séng sot (hodc thir hang cua thoi gian séng sot).

Kiém tra gia thiét PH dbi v6i cac bién donbay, loinhuan, nganhnghe va kinhnghiem, két qua dugc tom tat
trong Bang 5.
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Bang 5: Kiém tra gia thiét PH déi véi cac bién du bao

Test of proportional-hazards assumption
Time: Rank(t)

rho chi2 df Prob>chi2
x, = donbay 0,01139 0,03 1 0,8618
x, =loinhuan —0,01390 0,03 1 0,8658
x, = nganhnghe —-0,05213 0,40 1 0,5294
x, = kinhnghiem 0,02904 0,13 1 0,7178
global test 0,56 4 0,9677

Nguon: Tdc gid tinh todn tir dit liéu nghién ciiu

Trong cac nghién ctru thyc nghiém, chi can p-value > 0,10 thi ta da c6 thé két luan rang gia thiét PH ddi voi
bién dang nghién ctru dugc thoa man. Nhu két qua & trén, cac gia tri p-value ddi vdi cac bién kha 16n, vi vy
ta c6 thé két luan rang gia thiét PH thoa mén véi tit ca cac bién, p-value tong thé ctia mé hinh trén 13 0,9677
chtng t6 mo hinh Cox véi 4 bién du bao 1a phu hop.

Tai liéu tham khao
Altman Edward 1., Saunders A. (1998), ‘Credit risk measurement: Developments over the last 20 years’. Journal of
Banking and Finance, vol. 21, 1721-1742.

Altman, Edward 1. (1968), ‘Financial Ratios, Discriminant Analysis and the Prediction of Corporate Bankruptey’,
Journal of Finance, 23, 4.

Baba, N. & Goko, H. (20006), Survival analysis of hedge funds, Bank of Japan, Working Papers Series No.06-E-05.

Beran, J. & Djaidja, A.K. (2007), ‘Credit risk modeling based on survival analysis with inmunes’, Statistical
Methodology, 4, 251- 276.

Chen, S., Hirdle, WK. & Moro, R.A. (2006), ‘Estimation of default probabilities with support vector machines’,
Center of Applied Statistics and Economics (CASE), Humboldt Universitit zu Berlin, Germany, SFB 649
discussion paper No. 2006-077.

Cox, D.R. (1972), ‘Regression models and life-tables (with discussion)’, J. Royal Statist. Society, Series B, 74 187-220.

Crouhy, M., Galai, D. & Mark, R. (2000), ‘A comparative analysis of current credit risk models’, Journal of Banking
and Finance, 24, 59-117.

Hamerle, A., Liebig, T. & Rosch, D. (2003), “Credit risk factor modeling and the Basel II IRB Approach’, Deutsche
Bundesbank Discussion Paper Series 2, Banking and Financial Supervision, document No. 02/2003.

Hand, D.J. (2001), ‘Modelling consumer credit risk’, IMA Journal of Manage ment Mathematics, 12, 139-155.
Hanson, S. & Schuermann, T. (2004), ‘Estimating probabilities of default’, Federal Reserve Bank of NewYork,
Harrel, F. & Lee, K. (1986), Proceedings of the Eleventh Annual SAS Users Group International, 823-828.

International Scientific Conference Managing and Modelling of Financial Risks Ostrava VSB-TU Ostrava, Faculty of
Economics, Finance Department.

Malik, M. & Thomas, L. (2006), Modeling Credit Risk of Portfolio of Consumer Loans, University of Southampton,
School of Management, Working Paper, Series No. CORMSIS-07-12.

Martina Novotna (2012), ‘The use of different approaches for credit rating prediction and their comparison’, 6”

Narain, B. (1992), ‘Survival analysis and the credit granting decision’, in Credit Scoring and Credit Control, Thomas
L., Crook, J.N. & Edelman, D.B. (eds.), OUP: Oxford, 109-121.

Nguyép Trong Hoa (2010), ‘Xay dung mo hinh xép hang tin dung dbi véi cac doanh nghiép Viét Nam trong nén kinh
té chuyén do6i’, luan an tién si kinh te.
Nguyén Vin Puc (2012), ‘Phéan tich danh muyc tin dung - x4c sudt khong tra dugc ng PD’, ludn van thac si.

Saunders, A. (1999), Credit Risk Measurement: New Approaches to Value at Risk and Other Paradigms, John Wiley
& Sons, New York.

Schoenfeld, D. (1982), ‘Partial residuals for the proportional hazards model’, Biometrika, 69: 51-55.
Staff Report, no. 190.

Stepanova, M. & Thomas, L. (2002), ‘Survival analysis methods for personal loan data’, Operations Research, 50,
277-289.

Truong Thi Thao My (2014), ‘Uédc lugng xéac suét khong tra dugc ng cua khach hang doanh nghiép tai Ngan hang
TMCP Cong Thuong Viét Nam — Chi nhanh Bén Tre’, luan van thac si kinh teé.

Wang, Y., Wang, S. & Lai, K.K. (2005), ‘A fuzzy suppor t vector machine to evaluate credit risk’, IEEE Transactions
on Fuzzy Systems, 13, 820-831.

86 Diic biét, thang 9/2016 64 Kinh téPhit trién




