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TOM TAT:

M0t trong nhitng nhiém vu quan trong nh4t clia cdc ngan hang thudng mai tai Viét Nam 13
vita ddm bdo an toan vOn, vira nang cao I¢i nhuin bing cdch md rong quy mod tin dung c4 nhin.
Trong bdi cdnh d6, viéc dy dodn chinh x4c thdi gian ton tai ciia mdt khodn vay 1a 18i gidi t6t
nha't. K&t qud nghién ctu cho thdy, kha ning dy dodn thdi gian sdng sét clia khoan vay véi
ngudng xédc sudt cu thé, ciing vdi d6 1a tdc dong bat thudng clia tudi khach hang t6i thdi gian

song s6t clia khodn vay.

T khéa: phan tich s6ng s6t, m6 hinh AFT, thdi gian ton tai cda khodn vay.

1. bit van dé

Pénh gid rii ro tin dung cia khdch hang 1a mot
khau quan trong trong hoat ddng cla cdc ngin hang
thuong mai ciing nhu c4c t6 chic tin dung khic. Viéc
danh gid dudc murc do rii ro ctia khdch hang sé cho
phép cic ngidn hang dua ra cic tinh todn hgp 1y trong
viéc quyét dinh cho vay hay khong cho vay, va néu
cho vay thi v6i mitc 1di suat nao I phit hgp d€ nhim
t61 da hoa Igi nhudn clia ngan hang va dong thdi dAm
bdo an toan von cla chd sé hitu.

Dé ddnh gid rdi ro tin dung tai cdc ngan hang,
ngudi ta thudng dya vio xdc suit vd ng ciia khich
hang. P4 c¢6 khd nhiéu phuong phap dudc sit dung
dé u6c lugng xac sudt vd ng, ching han st dung céc
mo hinh logit - probit hodc phudng phdp phén tich
tach biét. Cac phuong phap nay cho phép udc lugng
xdc suat d€ mot khodn vay bi qud han trong mot
khodng thoi gian nhit dinh, va thudng 13 mot nim.
Tir két qud clia x4c sud't v& nd nay ngin hiang sé ra
quyét dinh cAp von cho khich hiang hay khong. Néu

tir chi qud nhiéu khdch hang thi ngan hing khong
t61 wu dudc Igi nhuan vi ddi vdi cdc nude dang phat
tri€n, cdc ngan hang thugng mai thi€u da dang trong
kinh doanh cic dich vu tai chinh, vi vay tin dung dugc
coi 1a dich vy sinh 13i chd yéu va tham chi gan nhu
duy nhit, dic biét d6i véi cdc ngan hang nhd.
Mot cdch d€ gidi quyét nhitng trudng hop trén
ddy 1a ngan hang cin x4c dinh khodng thdi gian ma
khoén vay dé xuit ctia khach hang c6 thé tdn tai bao
1au truc khi v& ng, dé tir d6 dua ra ky han ctia khoan
vay mot cich hgp ly thda min tit cd cic bén: Khich
hang dugc thda min vé vdn, ngan hang c6 thé ning
cao 1¢i nhudn trong khi vin ddm bdo cic yéu ciu
v€ phong trdnh riii ro theo cdc tiéu chuin Basel I
dang dugc ap dung chung & hé thdng cdc ngan hang
tai Viét Nam. Tuy nhién, cdc m6 hinh nhu logistic
hay phan tich tdch biét... déu khdng cho phép xdc
dinh dugc khodng thdi gian an toan ctia khodn vay.
D€ phuc vu cho muc dich dy doén th&i gian an toan
cho c4c khoan vay, gin diy ngudi ta sit dung phuong

$6 8 - Thang 4/2021 343




TAP CHi CONG THUGNG

phap phan tich séng sét. Do vdy, bai viét nay nhim
muc tiéu udc tinh thdi gian an toan cho mdi khodn
vay cd nhin bing mo hinh tham s& trong phén tich
song sot.

2. Cd s6 Iy thuyét va tong quan nghién citu

Goi T'1a bi€n ngiu nhién thé hién thdi gian séng
s6t clia doi tugng triede khi xay ra sy kién (tlly titng
trudng hgp ma sy kién co thé Ia tir vong (trong y hoc),
hong héc ciia may mée hay mét khoan vay bi vd ng
(trong linh vyc ngin hang tai chinh)) va S(r) = P(T>t)
12 ham song sét clia doi tugng, trong d6 gid tri 1a
xdc suat dé d6i tugng khong bi x3y ra su kién tdi
thdi di€m ¢.

DPé md ta phan phdi clia bién ngiu nhién T, ngudi
ta st dung ham nguy cd, ddy 1a ty 1& x4y ra su kién
titc thdi tai thdi di€ém doi tugng song s6t téi 7. Tir cong
thitc ham nguy co

By = i PA<T <t+At|T2t)
A0 A[
day 1a ty 1& xdy ra sy kién tifc thdi tai thai diém ddi
tugng song sot t6i . T cong thitc ham nguy cd h(t),
ta cé
IS(),; dr
S(t) S@t)

d
HN=——|S(
S dt[ ()]
12 ham méat do cta 7, tir d6 suy ra
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Trong trudng hdp thdi gian song sét T cha doi
tugng tudn theo mot phan phdi nao dé thi ta c6 thé
dua theo phan phdi nay d€ biéu dién cic dai lugng
dic trung clia thdi gian s6ng s6t T nhu ham séng sot
S(t) hay ham nguy cd h(t). Cdc md hinh ting toc
thai gian xay ra sy kién AFT (Accelerated Failure
Time Model) 1a cdc mo6 hinh sdng sét tham s0,
trong d6 cac bi€n giai thich X = (X}, X5, ..., X,) dong
vai tro 12 nhan 8 lam ting hay gidm thdi gian song
s6t clia doi tugng so v6i ham song sét cd s&. Thong
thudng, hAm song s6t c6 diéu kién duge viet dudi
dang S(t | X) = S,(t.exp(-B'X)), Sy(1), 12 ham song
sOt co sd - 1a ham song sot khi vectd bién gidi thich
déu triét tiéu, thdi gian sdng sét gidm khi 0 <
(r.exp(-B’'X)< 1 va tang khiexp(-f'X) > 1.

Céc phan phéi thudng dudce sit dung trong phan
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tich s6ng s6t 1a phan phdi md, phian phoi Weibull
va phan phdi Log-logistic. Néu thdi gian sdng s6t
tudn theo phian phdi Weibull thi ta c6 mé hinh AFT
Weibull, khi d6 ham s6ng s6t va ham nguy co vdi
tham s& ty 1& va tham s6 hinh ddng p c6 dang
S(t) = exp(-At"), h(t) = pr', tlt d6 ta tinh dugc:

t=[-InS®]" x ;p}xp

sau do dat:

1
i =exp(fB, + fX, ++ B,X,)

va gid si ngudng xdc sudt sdng sét dugc dit la
S(t) = g thi ta dudc:

t= [—ln q]l"p xexp(f, + X+ + B,X,) (1)

Phuong trinh (1) bi€u dién truc ti€p thoi gian song
s6t cia doi tugng theo cdc bién gidi thich X véi
ngudng xdc sut song sét g cho trudc.

Trong ngit cdnh qudn tri rii ro, thoi gian T cla
mot khodn vay dugc tinh tr khi khoan vay dugc
gidi ngin cho téi khi khodn vay bi v3 ng, § ddy v3
ng thudng duge dinh nghia 13 qua 90 ngdy ma
khach hang khong thé trd dugc mot phan hay
toan bo 1di va gbc clia khodn vay, hoidc dugc tinh
cho tdi khi khodn vay k€&t thic hay két thic thdi
gian nghién cttu ma khodn vay van chua con dang
ti€p tuc.

Di c6 nhiéu nghién citu vé cic yé&u 8 ¢6 anh
hudng dén xac sudt v3 ng ctia khodn vay, trong d6
phdi ké d&€n nghién cttu cda Chapman (1940),
Begum Cygsar & Deniz Unal (2019), Sumit
Agarwal va cdng su (2008) hay cia Li Shuai va
cdng sut (2013). C4c nghién citu nay déu khing
dinh cac y&u t& anh hudng d&€n kha niing trd ng cia
khdch hang bao gém: 1) C4c bi€n nhan khiu hoc
(Giéi tinh, Tudi, Tinh trang gia dinh, S& ngudi phu
thudc), 2) Cac bi€n thé hién tinh trang kinh t&, xa
hoi ctia khach hang (Nghé nghiép., Thdi gian lam
viéc & nghé nghiép hién tai, Tinh trang s& hitu nha
&, Thai gian & tai dia chi hién tai, thu nhip) va 3)
Céc bién lién quan t6i khodn vay (Gi4 tri cia khodn
vay, Thoi han cla khoén vay, Hinh thic trd luong
qua chinh ngén hang dang vay...). Nghién cfu cta
Silva va cdng sur (2020) ciing cho thiy rii ro v& ng
ting theo mic thdi han cho vay va do tudi cia
khach hang, nhung s& gidm néu khach hang s hitu
nhiéu thé tin dung hon. Khich hang nhin luong
trong cling mdt t6 chitc ngan hang clia khoin vay
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c6 it kha ning bi vd ng hon so vdi khdach hang nhan
luong & mot 6 chitc khic.

Viéc st dung phén tich s6ng sét trong quan tri
rii ro dugc bit dau chi y dén tir kha lau, Narain
(1992) 1a mot trong nhitng ngudi diu tién st dung
md hinh AFT d€ nghién ctiu bai toan phan tich séng
s6t cho khdch hang cd nhan véi thoi gian sdng s6t
c6 dang phan phéi mi. Cdc mé hinh AFT phic tap
hon ciing duge Banasik & cdng sy (1999) sit dung
d€ ddnh gid x4c suit vd ng trong cdc quing thdi
gian khdc nhau. K&t qua cho thdy cdc bi€n muc
dich clia khodn vay d€ tdi cAp von, thdi gian lam
viéc trén 17 nam, s0 ti€n vay trén 8.000 bang, cu trid
tai dia chi hién tai trén 16 nim I3 cdc y&u t6 c6 tac
dong 16n dé€n thdi gian sdng sét clia khodn vay.

Cédc mo hinh AFT & rén day déu dudgc st dung
cho muc tiéu chinh 12 xdc dinh xdc sudt v3 nd cia
khédch hang, cdc nghién ciu trén déu khing dinh
rang cdc md hinh AFT déu canh tranh dugc va doi
khi vugt trdi so véi mo hinh logistic. Trong bai viét
nay, ching toi s& khéng cd ging khing dinh lai cdc
k€t ludn trén ma s& sit dung mo hinh AFT dé wdc
tinh thi gian sdng sét clia cdc khodn vay véi cic
ngudng xdc sudt cu thé.

3. S0 liéu va cac bién s

Dit liéu tht c4p tr mot ngan hang thuong mai ¢
phan, v6i 37.787 quan sét 13 cdc khach hang cd
nhin c6 ngudn thu nhiap chinh tir luong, dit liéu
dugc 14y mot 1an duy nhét khi khach hang lam tha
tuc xin c&p vOn va dd dudc chdp thuin cho vay. Dit
liéu bao gdém cdc théng tin vé nhan khiu hoc, tinh
hinh tai chinh va lich s trd ng hang thang tir khi
khodn vay dugc gidi ngén, khodng thdi gian 13y dit
licu bdt dau tr ngay 01/01/2014 dén ngay
01/06/2018, khodng thdi gian nghién ciu la 54
thing. S6 khodn vay bi v8 nd 1a 4.173, ty 1& s&
khoan vay bi v3 ng trong thdi gian nghién citu la
11,04%. Viéc phan bi€n thanh cic nhém dudce thuc
hién dya trén sy twong ddng vé thdi gian sGng sét
ctia khodn vay tuong ng, cic bi€n nhém dudi diy
déu dugc phan chia theo thuit todn duge dé xuat
bdi Stepanova & Thomas (2002).

Dudi day la cdc bi€n s6 dugc st dung trong
mod hinh:

e Age la tudi cia khdch hang, don vi tinh l1a
nam. Tudi duge phéan thanh cdc nhém (1) [18, 23),
(2) [23, 28),(3) [28, 33), (4) [33, 48) va (5) [48,69).
Tudi cla khich hang thudng c¢é tuong quan vdi

nang luc quan 1y tai chinh cling nhu s& thich rii ro,
nén dugc cho 1a ¢6 mdi lién hé véi kha niing v ng.
Du ki€n vé gid tri clia hé s& bién tudi la: G mic tudi
cang cao thi gid tri cang 16n vi khi tudi cang cao
ngudi ta thudng c6 nhiéu kinh nghiém trong cong
viéc, ¢6 sy chin chdn trong cdc quyét dinh kinh
doanh va khong mao hiém trong cic quyét dinh,
ddcbiét 1a lién quan tdi tai chinh.

e Working time la thdi gian 1am viéc tai linh
vic chuyén mon hién tai, don vi tinh 1a nim. Bién
nay dugc chia thanh cdc nhém (1) [0,3), (2) [3, 6),
(3)[6,9), 4) [9, 15) va (5) [15, 43). Thong thudng,
thoi gian 1am viéc cang nhiéu thi kinh nghiém cing
dugc tich iy nhiéu, diéu nay thudng din dén ludng
dugc trd cho cong viéc cang cao, do d6 chiing t6i ky
vong thdi gian lam viéc cang lau thi thdi gian séng
s6tcua khodn vay cang dai.

¢ C6 3 nhém 1a: (1) Lao dong dudc dao tao nghé
hodc cong nhén, (2) Chuyén vién, nhin vién thit
nghiép hodc dd nghi huu va (3) Quan ly, chuyén
vién. Vi luong, thudng cia ngudi lao dong 1a khdc
nhau tly thudc vao vi tri cong viéc ciing nhu trach
nhiém cta cé nhn d6i v6i cong viéc, nén ky vong
v€ gid tri hé s§ clia nhém lao dong duge dao tao
nghé hodc cong nhan la thip nhat, nhém c6 vi tri
quan Iy, chuyén vién c6 hé sd cao nhit.

e Educ 1a hoc vén cla khdch hang. Bi€n nay
dugc chia thanh cdc nhém: (1) hoc van dubi trung
cdp, (2) trung cap, (3) cao ding va (4) dai hoc va
trén dai hoc. Hoc van 12 thude do trinh d6 clia ngudi
lao dong, nén chiing tdi k¥ vong hé s cia céc
nhém nay ting dan tir nhém c6 trinh dd hoc vén
thdp d&€n nhém c6 trinh d hoc van cao.

e Land 1a tinh trang s& hitu bat dong sn, nha &.
Bi&n nha dugc chia thanh cdc nhém (1) & nha thué,
(2) 8 nho, (3) ¢6 1 nha va (4) ¢6 tr 2 nha trd 1én.
Thong thudng, viéc s§ hitu nha thd hai trd 1én sé&
cho mdt ngudn thu nhip 6n dinh hing thing va
ciing th€ hién khach hang cé tiém lyc tai chinh
vitng manh, do d6 hé s§ clia nhém nay dudc ky
vong ¢4 gia tri I6n nhat.

e Wage 12 hinh thifc trd luong. Bién nay dugc
chia thanh nhém: (1) trd ludng qua ngdn hang khac,
(2) trd biing ti€n mat va (3) trd qua chinh ngan hang
dang vay. Do sy tién 1¢i ciing nhu sang loc trude d6
vé kha ning trd ngd ma nhém khich hang dugc tra
ludng qua chinh ngdn hang cho vay dugc ky vong
s& ¢6 hé so 16n nhat.
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e Loan_per_Income la ty 1& giita
téng s6 tién phai tra (gbc +14i) tai tat ca
cdc té chic tin dung trén tdng thu nhip
sau thué&, bao gébm c3 khodn vay dang
xem xét, dit liéu cta bi€n nay nim
trong khodng (0; 1], diy 1a bién lién tuc.
Gi4 tri bi€n s6 ndy cang 16n thi khodn
vay cang 16n (so vé6i tdng thu nhap sau
thué), nén hé sd clia bi€n nay dugc ky
vong 13 s6 Am.

Mo hinh AFT Weibull khi 6 c6 dang:

t=[-Inq]"”x exp(fy + B Age

+ B,Working_time + f3;Position

+ B4Educ + BsLand + BsWage

+ B;Loan_per_Icome) (2)

Trong d6 g 12 ngudng x4c suit song
s6t clia d61 tugng véi diéu kién X.

4. Két qua va thio luan

Bang 1 1a két qua udc lugng cha md
hinh (2).

Tirkét qua & Bang 1, ta thdy tatcd cdc
hé s6 udc lugng & mo hinh (2) déu ¢ ¥
nghia thdng ké véi mic ¥ nghia 1%, trir
hé s6 clia bi€n Loan_per_Income la s&
am, tat ca hé sO cla cdc bi€n giai thich
con lai déu duong, di€u nay c6 nghia 1a
khi ty 1& s& tién phdi trd trén tong thu
nhap cang 1én thi cang lam cho thdi gian
song s6t clia khodn vay ngin lai.

Ngoai hé s6 clia bi€n tudi clia khach
hang, hé sd clia 14t ca cdc bi€n gidi thich
rdi rac con lai déu c6 xu huéng chung 1a
ting din theo cdc cap do tuong ng, cu
thé la:

Hé s6 cia bi€n Working_time ting
din theo thdi gian lam viéc & linh vuc
chuyén mén cta khich hang, diéu nay
¢6 nghia la thoi gian 1am viéc cang lau
thi thoi gian song sot clia khodn vay cang
16n. Tuong tw nhu vy, bién vi tri cong
viéc 12 quan ly c6 hé s6 cao nhat, sau dé
mdi dén nhan vién, chuyén vién va cudi
cung 1a ngudi lao ddng dugc dao tao
nghé hodc cong nhan, di€u nay c6 nghia
12 thdi gian song s6t khodn vay clia ngudi
lao dong 1a thap nhat, clia ngudi quéin ly
14 cao nhat. Hé s6 cta bién Land cho
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BAng 1. K&t qud mé hinh AFT Weibull

t Coef. Std. Em. z P>iz|
Age
2 0,2351 | 0,0436595 | 539 | 0,000
3 0,1573 | 0,0446482 | 3,52 | 0,000
4 0,1216 | 0,0460829 | 2,64 0,008
5 0,2241 | 0,0619704 | 3,62 | 0,000
Working _time
2 0,0956 | 0,026851 3,56 | 0,000
3 0,2012 | 0,032811 6,13 | 0,000
4 0,2193 | 0,0349447 | 6,27 | 0,000
5 0,2666 | 0,0417231 | 6,39 | 0,000
Position
2 0,3015 | 0,0242155 | 12,45 | 0,000
3 0,4877 | 0,0364795 | 13,37 | 0,000
Educ
2 0,1085 | 0,0260489 | 4,17 | 0,000
3 0,1433 | 0,0306878 | 4,67 | 0,000
4 0,4816 | 0,0312443 | 1541 | 0,000
Land
2 0,1371 | 0,0259794 | 528 | 0,000 |
3 0,2898 | 0,029615 | 9,78 | 0,000 \
4 0,3849 | 0,0935267 | 4,11 0,000 |
Wage
2 0,2176 | 0,028492 | 7,64 | 0,000
3 0,6593 | 0,0394833 | 16,70 | 0,000
Loan_per_Income -0,5726 = 0,0845303 | -6,77 | 0,000
_cons 3,5936 | 0,0567391 | 63,33 | 0,000
fin_p 0,5258 | 0,0131931 | 39,86 | 0,000
p 1,6919 | 0,0223208
1p 0,5911 0,007798

Nguén: Tinh todn ciia tdc gid
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thdy kha ning tai chinh (thé hién bing finh trang
nha §) cang 16n thi thdi gian sdng sét cla khodn vay
cang ting, di€u nay la ddng nhu véi ki vong ban
dau. Piéu tuong ty cling xay ra vdi bién Educ, hoc
vn cang cao thi khd ning v& ng cang it, twrong ng
vi thdi gian s6ng s6t clia khodn vay cang dai hon.

Trong cdc bi€n gidi thich, d6 chénh léch lén
nhi't giita cdc hé s6 12 & hinh thic tra lwong, nhitng
ngudi dugc trd lwong qua chinh ngén hing dang
vay c6 thoi gian sOng s6t clia khodn vay cao gip
k = [-1ng]>*" x exp(0,6593) 1in so vdi khich
hang dudc trd luong qua cdc ngin hang khiac. K&t
qué nay la tuong ddng véi két qua cla Silva va
cong sy (2020).

Ciing tir Bdng 1, ta thd'y 4nh hudng clia bién tudi
cta khdch hang vay khong theo xu hudng nhu ky
vong ban dau 12 thdi gian s6ng s6t clia khodn vay
ting din theo nhém tudi, hai nhém tudi c6 thdi gian
sOng s6t clia khodn vay 16n nhat 13 nhém tudi [23,
28) va nhém tudi [48, 69), két qua nay 1a ngudc so
v6i k€t qud ctia Silva va cong sy (2020). Piéu nay
c6 thé 1a do kh&u vi riii ro khic nhau tily theo Ita
tudi ctia khdch hang va dic tinh qudc gia ciia khdch
hang trong dit liéu, cdc ngén hang cho vay cin chi
¥ téi dic di€ém nay dé€ c6 nhitng hd trd kip thdi.

Dé€ xéc dinh thdi gian séng sét ciia khodn vay cu
thé, ching han chiing ta chon x4c suit song s6t 1a
g = 0,8, v6i nhém khach hang c6 bién gidi thich
tuong ng 1a: Nhém tudi [48, 69), hoc van dai hoc,
c6 1 nha &, thai gian lam viéc 7 nim, 1am vi tri
chuyén vién, dudc trd luong qua cdc ngin hang
khdc va gia tri Loan_per_Income = 0,34, khi d6 xdc
suat thoi gian song sét clia khoan vay 1a 55,1745
thang 12 80%. Nhitng gi4 tri nay c6 thé giip ngin
hang di€u chinh thdi gian cia khoan vay dé dat
muc dich ndng cao Igi nhudn cta ngdn hang nhung

TAILIEU THAM KHAO:

van ddm bao i ro trong pham vi cho phép, vi du
v6i ngudng xdc suit khodn vay khong bi v8 nd l1a
80%, n€u khich hang dé xuat ky han vay 1a 64
thang thi chic chin khodn vay khong dugc chdp
thudn, khi d6 ngan hang c6 thé gdi ¥ cho khich
hang gidm ky han vay xu6ng du6i 55 thang (khodn
vay 54 hay 48 thang chidng han).

5. Két luan va khuy&n nghi

T cdc két qua & trén diy, chiing ta c6 mot s&
k€t luan va khuyén nghi nhu sau:

Thit nhdt, nhém khédch hang dugc trd luong qua
chinh ngén hang dang vay c6 thdi gian sdng sét ciia
khodn vay 16n hon nhi€u so véi cdc khich hang
khac. Diéu ndy ggi ¥ ngan hing nén ting cudng md
rong mang lugi khdch hang than thi€t, vi day la
nhém khdch hang mang lai Igi nhuan nhiéu nhat.

Thit hai, nhém khdch hang c6 hoc van cao, ¢6
kha niing tai chinh t6t (thé hién biing nha & va vi
tri cong viéc) 1a nhém khach hang ¢6 thdi gian
s6ng sét clia khodn vay khd 16n so vi cdc nhém
con lai, diy ciing 1a nhém khéch hing can uu tién
ciangin hiang.

Thit ba, vé d6 tudi clia khach hang, mic do rii
ro cta khach hang khong gidm khi tudi ctia khach
hang ting, trong d6 nhém tré tudi [18, 23) va nhém
[33, 48) ¢6 d0 rti ro cao nhit, ngin hang cin nim
dugc cdc dic diém nay cia nhém tudi d€ c6 nhitng
hd trg cin thiét, d€ ddm bio an toan vén cla ngin
hang khi khodn vay da dugc gidingan.

Dya vao két quad ndy, mot hwdng nghién cifu
ti€p theo 1a chiing ta c6 thé wdc tinh t6n thit du kién
(EL - Expected Loss) theo thgi gian, udc lugng
dugc cdc gid tri ndy s& gidp ngin hang t6i vu héa
khoén tién danh cho dy phong riii ro ctia cdc khodn
vay, tuy nhién dit liéu trong bai viét khong di dé
nhom tic gia thyc hién vi€éc nay ®
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PREDICTING THE LIFETIME OF A LOAN BY USING THE AFT
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ABSTRACT:

The most important goals of commercial banks in Vietnam are to ensure their capital
resources and improve their profits via the growth of personal credit. As a result, it is necessary
for banks to predict the lifetime of their loans. This paper used the AFT Weibull model in the
survival analysis to estimate the survival time of a loan. The papers results show that the model is
able to predict the survival of a loan with a specific threshold of probability. The paper also finds
out the unusual effect of the customer's age on the lifetime of a loan.

Keywords: survival analysis, AFT model, lifetime of loan.
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