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Tém tit:

Bai viét gidi thiéu tong quan vé phwong phdp trung binh héa mé hinh kiéu Bayes (Bayesian
Model Averaging - BMA), va vmg dung cdch tiép cdn nay vdo viéc dwa ra mét chién heoc mé
hinh héa gom cdc bude vmg dung dam bdo kha nang xay dung va lwa chon mé hinh cham diém
riii ro tin dung mét cdch toan dién va thau dao. Két qua dp dung cho phan khiic doanh nghiép
nhé va vira (SME) trong nganh Cong nghiép va Xay dung, diea trén nguon dir liéu ciia Trung
tam Théng tin tin dung Quéc gia Viét Nam (CIC), cho thdy cdc chi tiéu thanh khoan Von leu
dong/Tong tai san, Tai san ngan han/Ne rong, Tai san ngdn han/(Tong tai san-Tai san vo
hinh), va (No phdi trd - Tién - Cdc khodn twong dwcong tién)/Doanh thu thuan la nhém nhan to
tai chinh quyét dinh t6i riii ro khéng tra dwoc no ciia cac khach hang nay.

Tir khéa: Trung binh hoa mé hinh kiéu Bayes (BMA); Rui ro tin dung, khach hang SME.

Application of BMA approach to develop credit scoring models for Vietnam SMEs
Abstract:

This paper reviews the Bayesian Model Averaging, and based on this approach proposes a
modeling strategy that ensures the development and selection of thorough and exhaustive
credit scoring model. As a result of its real application, a scoring model for the segment of
SMEs in Industry and Construction is built based on a data set sourced from the National
Credit Information Center of Vietnam. The application of the model in the SME segment gives
evidence that the liquidity ratios of Working Capital/Total Assets, Total Current Assets/Net
Borrowing, Total Current Assets/(Total Assets- Intangible), and (Total Liabilities- Cash- Cash
Equivalents)/Net Sales are the key financial drivers of this firm segment s default risk.

Keywords: Bayesian Model Averaging (BMA); Credit risk, SME customers

1. Giéi thiéu

Vén dé xay dung va lga chon md hinh tdt nhat
[udn 1a mot thach thic trong moé hinh hoa rui ro tin
dung. Trong nghién cuu va thyc hanh, nhiing ki
thuat nhu ciy quyét dinh (decision trees), hdi quy
tung budc (stepwise regression),... thuong dugc
su dung phé bién, tuy nhién khong dam bao duoc

kha nang xem xét, lya chon mo hinh mét cach toan
dién va thau d4o boi thong thuong chi dwa ra duoc
mot md hinh dya trén mot tap diéu kién xac dinh
trude. Bai viét nay gidi thidu tong quan vé cach tiép
can trung binh hoa mé hinh kiéu Bayes (Bayesian
Model Averaging - BMA) va dua ra mot chién luoc
m6 hinh héa gdm céc bude ing dung dam bao kha
ning xdy dung va lya chon mé hinh chim diém rui
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ro tin dung tbt nhat, v&i két qua minh hoa cho phan
khuc khach hang doanh nghiép nhd va vira (SME)
trong nganh Cong nghiép va xdy dung, dua trén
ngudn dir lidu cua Trung tdm Thong tin tin dung
Quéc gia Viét Nam (CIC).

2. Tong quan vé BMA

Gia st rang ¢6 nhiéu hon mot mé hinh véi kha
nang giai thich tuong dwong nhau, néu chi Iya chon
mdt md hinh thi ¢ thé s& dan dén rui ro tir viée
mé hinh khéng 6n dinh trong qua trinh ng dung.
Y tuong vé sy két hop cac mo hinh duoc dua ra
dau tién boi Barnard (1963), tiép d6 Roberts (1965)
dé xuat vé mot mo hinh trung binh hoéa cia hai mo
hinh dua trén xac sudt hau nghiém. Leamer (1978)
ké thira va dwa ra co s& phuong phap luan cho BMA.
Tuy nhién, sau do k¥ thudt nay cling it nhan duoc sy
quan tdm cua gidi nghién ctru do nhiing khé khan
trong thyc hanh tinh todn. Chi dén nhiing nam 1990,
nho nhiing tién bo ctia khoa hoc may tinh, BMA dan
dan dugc quan tim phat trién nhiéu hon ca vé ly
thuyét va thuc hanh, dién hinh 13 cac nghién ctru cta
Draper (1995), Chatfield (1995), Kass & Raftery
(1995) va George (1999). Cho dén nay, k¥ thuat nay
da dugc (mg dung trong nhiéu linh vuc khac nhau.

Co thé ké dén, trong y hoc, Fried & cong su
(1991) st dung BMA xay dung moé hinh du bao
bénh tim mach tai nuéc My; Greenland (1993) Ging
dung BMA trong bai toan du bao ty 1¢ t&r vong &
tré so sinh. Trong xa hdi hoc, Raftery (1995, 1999)
nghién ctru vé tiéu chuén thong tin Bayes (BIC -
chi s6 duge st dung trong k§ thuat BMA) va ting
dung ki thuat nay trong cac bai toan du doan ty 1€ toi
pham, héi chiing xa hdi,... Trong kinh té hoc, Ley
& Steel (2007), Eicher & cdng sy (2011) st dung
BMA trong bai toan xac dinh cac yéu t6 tic dong
dén tang truong kinh té. Jon & cong su (2012) xay
dung md hinh dy bao kinh té theo thoi gian thyc voi
cach tiép can BMA, dua trén mot sb lugng 16n cac
chi s tai chinh.

Trong linh vuc rii ro tin dung, Silvia (2012) chi
ra rang mo hinh hoéa theo BMA dem lai kha ning
phan biét khach hang t6t hon phuong phap hoi quy
logistic ¢6 dién, v6i bo dit liéu doanh nghiép SME
cia nudc Puc. Bang cach tiép can nay, Carlos &
Enrique (2013) xé4c dinh duoc cac nhan t6 tai chinh
anh huéng dén rui ro v& no cta doanh nghiép nudc
My 1a ty 1& Vén luu dong/Tong tai san, ty 1& Loi
nhudn giit 1ai/Téng tai san va ty 18 Tong ng phai tra/
Téng tai san. Trong mdt nghién ciru khac, Hayden

& cong su (2014) ciing két luan rang mo hinh xay
dung theo BMA c6 kha nang phan biét cao hon so
v6i phuong phap hdi qui timg bude. Maltritz & cong
su (2014) st dung BMA dé xac dinh nhiing yéu t6
anh huong dén rui ro tin dung ciia mot qudc gia.
Két qua nghién ciru chi ra rang muc tong san pham
qudc ndi (GDP) va ty 1é No nude ngoai/GDP ¢6 anh
hudng cao dén rai ro v& no ciia ca nhom nén kinh
té m&i ndi va nhom nén kinh té phat trién. Ngoai
ra, di voi nhimg nén kinh té phat trién, cac yéu t6
lam phét va ting truong nhap khau ciing c6 tac dong
quan trong; trong khi ddi v6i nhirg nén kinh té dang
phat trién, cac yéu t6 anh huong 1a ty 1& no, ty 16 du
trlr ngoai hdi va lich sir cac su kién v& ng gén day.
Ngoai ra, Matthias & Johannes (2016) cling Gng
dung BMA trong phan tich cac yéu t6 nham phuc
vu dinh gia cac hgp ddng hoan doi riii ro tin dung
(credit default swaps).

Vé ki thuat, khi dua ra két luan vé mot dai luong
A chua biét véi k md hinh thong ké M, M, ..., M,
dua trén tap dit li¢u D, xac suat hau nghiém cua A
duogc xéac dinh bang cong thirc sau:

P(AID) = %z, P( [My, D) P(M;|D) (1
trong d6 P(A|M,D) 1a xac suat hau nghiém cua A
khi cho biét mé hinh M, va P(M|D) 1a xéc suat hau
nghiém ctia m6 hinh M khi cho trudce dir ligu D. Luu
y rﬁng, k c6 thé rat 16n, vi du trong mé hinh dy bao
kha ning khong tra duge ng cta khach hang: néu co
p nhan t6 tai chinh duoc dua vao phén tich hdi quy
logistic, thi & ¢6 thé bang 2v.

Cong thirc trén cho thy rang x4c sut hdu nghiém
cia A 1a trung binh c6 trong sb ciia xac suit hau
nghiém ctia A trong méi mo hinh.

Xac sudt hau nghiém cua M, cho boi cong thure:

_ __P(@IMy) P(My)
P(Mi|D) - 2?=1P(D|Mj) P(M;j) (2)

trong d6 P(M) 1a xéc suét tién nghiém ctia md hinh
M va P(D|M) dugc xac dinh boi cong thuc sau:
P(D|My) = [ P(D|u;, M;) P(p;|M;) dy; 3)

trong do6 1, 1a hé s6 ctia md hinh M, va P(D|p,,M) 1a
ham hop li (likelihood) cta hé sb W, trong mo6 hinh
M véiD.

Trung binh hau nghiém va phuong sai hau nghiém
duoc suy ra tr cong thire (1) sau:

k
E(AID) = z AP(M|D)
i=1
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3. Ung dung BMA trong xiy dung mé hinh

_ vk ~ ° £
Var(4|D) = ¥i=, Var(AID,M) + A%)P(M[D)-E(AID)* ¢h4m diém riii ro tin dung

trong do: At=E(’A\|D,Mi)

Trong thyc tién, qué trinh trién khai tinh toan theo
ky thuat BMA nay sinh mot sé van dé sau:

- Ham tong trong cong thirc (1) c6 thé chira rat
nhiéu sb hang, gy kho khin cho viéc tinh toan;

- Tich phén trong cong thuc (3) kho tinh toan
trong nhiéu truong hop, dic biét khi co nhiéu chiéu.

Go6i ung dung BMA phién ban 3.18.6 (nam 2015)
duoc Raftery, Hoeting, Volinsky, Painter va Yeung
phat trién trén ngon ngir théng ké R da giai quyét
duoc cac van dé trén. Cu thé, ddi voi van dé thu
nhit, ham tong & cong thic (1) s& duge rat gon dwa
trén phuong phap Occam s window cia Madigan &
Raftery (1994). Pau tién, nhitng mé hinh c6 xac suat
hau nghiém rat nho so v6i mo hinh ¢6 x4c sudt hau
nghi¢m 16n nhét s& bi loai bo, con lai cdc md hinh
trong tap hop sau:

A = {M;, Max;[P(M;|D)] < C.P(M;|D)}
trong d6 C 13 hing s6 dugc tuy chon theo muc dich
cua nguoi phan tich.

Tiép d6, loai bo nhitng mé hinh c6 nhidu bién
nhung xac suat hau nghiém lai nho hon mo6 hinh it
bién hon:

B = {M;,IM; € A, M; € M;, P(M;|D) > P(M,|D)}

Dit R= A\B, thi ham tong trong (1) duge rat goi
lai nhu sau:

PAID) =2, P(AIM,D)P(M,D) “

Ham bic.glm trong gbi tng dung BMA néi trén
da sur dung thuat toan cua Furnival va Wilson (1974)
dé c6 thé tim kiém nhanh chéng cac mé hinh trong
tap R ndi trén.

Dbi v6i van dé tha hai, theo Raftery (1995), tich
phan trong cong thire (3) c6 thé dugc xap xi boi chi
s6 BIC (Bayesian Information Criterion):

P(D|Mi) = eBICi2
trong do BIC la chi s6 do kha nang giai thich cia mo
hinh M, d6i véi dit liéu D.

Vé tong quan, ham bic.glm s& tim kiém nhitng mo
hinh tot nhat (v&i nghia c6 xac suat hau nghiém cao
nhit) dya trén phuong phap Occam’s window, sau
d6 1dy “trung binh hoéa” ciia cac mo hinh nay theo
cong thirc (4) dé ra mé hinh cudi cung.

3.1. Phwong phap xdy dung

Phuong phap xdy dung va lga chon mé hinh
chdm diém rui ro tin dung trong bai viét gdbm cac
budc sau:

- Budc 1: trén co sé danh sach dai (long list) cac
bién tai chinh, tién hanh phan tich don bién dé (i)
loai bot cac bién c6 twong quan cip cao va cd y
nghia théng ké thip hodc ngugc véi ki vong vé y
nghia kinh té trong viéc phan biét khach hang, va
(ii) bién d6i bién nham ting kha ning phan biét cua
tirng nhan to.

- Budc 2: trén co so danh sach ngin (short list)
c4c bién tai chinh co chét luong tdt thu dugc tir bude
1, str dung g6i tmg dung BMA dé tim ra cac mé hinh
trong tap & va tap R.

- Budc 3: thay vi liy két qua mé hinh trung binh
hoéa, tirng mo hinh trong tip R dugc xem xét va so
sanh dé lya chon ra mé hinh cudi cung; trong mét s6
truong hop, c6 thé md rong xem xét trén taph boi
trong s6 cac mo hinh c6 xac suat hau nghiém 16n c6
nhitng mo hinh rat it bién. Cac tiéu chi phd bién duoc
két hop xem xét trong qua trinh so sanh, lya chon ra
mo hinh t6t nhat gom: d¢ 16n va d6 6n dinh cia gia
tri théng k& AR (Accuracy Ratio - do hiéu ning phan
biét khach hang tot/x4u; tham khao BCBS, 2005), s6
luong bién, s6 nhom bién, déu ¥ nghia kinh té cia
tirmg bién,... trong mé hinh.

3.2. Dir liéu

Theo thong 1€, cAu tric dit liéu phuc vu bai toan
chim diém rui ro tin dung bao gdm di liéu tai chinh
va dit lidu phi tai chinh. Cu thé, dit liéu tai chinh 1a
céc chi tiéu, ty s tai chinh doanh nghiép, dugc tinh
toan tir cac bao cdo tai chinh cia cong ty (bao gdm
B4o c4o can d6i ké toan, Béo céo két qua hoat dong
kinh doanh, va B4o cdo luu chuyén tién té). Ngoai
ra, & cac thi truong phat trién, dir liéu giao dich )
phiéu ctia cong ty (thi gi4, khdi lwong giao dich, lgi
sudt,...) cling duoc xem xét dudi vai tro cac bién
ddc lap cho viéc xay dung mo hinh chidm diém rui
ro tin dung ¢ khia canh tai chinh. Dir li€u phi tai
chinh thuong bao gdm cac ndi dung nhu trinh do
quan 1y va moi truong nodi bo doanh nghiép, vi thé
canh tranh ciia cong ty, trién vong nganh hoat dong
cuia cong ty, cac hd tro tai chinh va ky thuat tir Chinh
phii hodc cong ty me,... Trong thuc té, khac véi dit
liéu tai chinh 1a d& thu thap va chudn hoa cau trac,
viéc thu thap dir liéu phi tai chinh tén nhiéu chi phi
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Biang 1: Thong ké tap dir liéu CIC theo cich phan khiic khach hang

Siéu nho Nhé va vira Loén
, T()ng , ,
| sé , S Té ,
Phén khic | Téng sb ° | Tyie | b °© I ryie | 0% | Sbquan | Tyl
uan sat dnan bad quan dnan bad S0 dtian sat bad bad
q sat bad N sat bad st
sat
Nong, 1am
nghiép va thay | 102 0 0% | 286 3| 1,05% | 218 6 2,75%
san
Cong nghiép va
ONENSNIEP VA | 5 518 44 | 0,61% | 15907 | 134 |0,84% | 7.351 122 | 1,66%
xay dung
Th i va
HOMEMAL VA | g 448 51 [054% | 7232 | 71 | 098% | 1.729 39 | 2.26%
dich vu

Nguon: Téc gid thong ké tong hop.

va thuong chi duoc tién hanh boi cac dinh ché tai
chinh trong qua trinh danh gia rii ro tin dung khach
hang, ddi tac.

B6 dir liu tho duogc st dung trong nghién ctru nay
1a thong tin bao cdo tai chinh va tinh trang ng xau
tai giai doan 2009-2010 cua 25.000 doanh nghiép
Viét Nam trong co s¢ dit liéu cua Trung tam Thong
tin tin dung quéc gia (CIC). Cu trac vé cac phan
khuc khach hang cua tap dir li€u theo cach phan loai
doanh nghiép ctia Chinh phu (2009) duoc trinh bay
trong Bang 1.

Trong d6, tinh trang bad dugc hiéu 1a doanh
nghiép c¢6 ng x4u trong vong 12 thang sau khi cong
b6 béo cdo tai chinh.

Trén co so b dir li€u nay, mau di li€u vé cac

doanh nghiép nho va vira (SME) trong nganh Cong
nghi¢p va Xay dung, voi 134 quan sat bad trong
téng s6 15.907 quan sat, dugc st dung cho viéc
x4y dung mé hinh chdm diém rui ro tin dung cho
phan khuc khach hang nay. Bang 4 tai Phu luc cung
cap danh sach cac chi tiéu, ty s6 phan tich tai chinh
doanh nghi¢p (long list), dugc tinh toan tur dir licu
béo céo tai chinh, phuc vu nhu cac bién sé dau vao
cho qua trinh phan tich.

3.3. Két qua woc lwong mé hinh

Két qua phén tich don bién, dugc trinh bay trong
Bang 5 tai Phu luc, 1a danh sach ngén (short list)
gdém 22 bién tai chinh ¢ chét lugng tot ca vé mat
thong ké 1an y nghia kinh té.

Thuat toan ctia ham bic.glm trong goi ing dung

Bing 2: Két qua md hinh

Bién" He so uge | DY lg;Ch P-value M0 ta
lwgng chuan
Intercept -0.7609 | 0.4018 | 0.0583 | Hé s6 chin
X18 -0.0229 | 0.0116 | 0.0497 | Vén luu dong/Tong tai san
X22 -0.0168 | 0.00715 | 0.0186 | Tai san ngan han/No rong
X23 -0.0134 | 0.00785 | 0.0881 | Tai san ngan han/(Tong tai san-Tai san vo hinh)
(No phai tra - Tién - Cac khoan tuong duong
X28 -0.0222 | 0.0114 | 0.0523 tién)/Doanh thu thuin
X52 20.0106 | 0.00539 | 0.0503 LQ’I Iil.luan thuan tir hoat dong san xuat kinh doanh/ Chi
phi 1ai vay
Accuracy Ratio: 40%  Posterior probability: 1.44E-05  BIC=1515.912

Ghi chu: * cdc gia tri bién da trai qua budc bién doi bien (variable transformation, trong do co Z-score

standardization).

Nguon: Téc gida tinh todn.
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Bang 3: Ma tran hé s6 twong quan

Correlation | X18 | X22 | X23 | X28 | X52
X18 1 ]10.02]0.17| 0.7 | 0.09
X22 0.02| 1 [045]0.32]0.25
X23 0.17 1045 1 |0.19]0.05
X28 0.7 1032(0.19] 1 0.2
X52 0.09 1 0.25 1 0.05| 0.2 1

Nguon: Tdc gid tinh todn.

BMA, v6i lua chon sir dung hdi quy logistic — ki
thuat phd bién theo thong 1¢ thyc hanh xay dung mo
hinh chdm diém rui ro tin dung cho cac khach hang
SME, chia tap hop tit ca cic md hinh thanh nhiéu
nhéom nhd, vdi mdi nhom 1a mot tap hop cac md
hinh ¢6 i bién (i=1, 2,..., 22), sau d6 14y ra 500 mo
hinh (quy dinh qua tham s& nbesr) co xac suat hau
nghiém cao nhét trong timg nhém. Trén co s tap
hop tit ca cac két qua 500 mé hinh cua ting nhom,
phwong phap Occam’s window (quy dinh hang sb
qua hai tham sé Or=50 va Orfix=5 — viét tit cua
Occam’s razor) luge bo bét s6 luong cac mo hinh dé
cho ra tap A gom hon 2.000 mo hinh va tip R gém

22 mo6 hinh. (Bang 6 tai Phu luc cung cap danh sach
20 m6 hinh c6 AR 16n nhit trong tap hop A). Trong
sO cac md hinh nay, dya trén viée xem xét két hop
cac ti€u chi dugc trinh bay ¢ trén, mo hinh tot nhat
duoc lya chon c6 két qua dugc trinh bay tai Bang 2.

Két qua ma tran tuong quan, dugc trinh bay tai
Bang 3, dam bao rang khong ton tai su twong quan
cdp qua cao gitra cac bién trong mé hinh.

Kha nang phan bi¢t khach hang cua md hinh
(tham khao BCBS, 2005) c6 thé két luan 1a tot, dugc
thé hién mot cach ki thuat qua hinh dang dudng
CAP va duong phan b tich lity dugc cung cap tai
Hinh 1 va Hinh 2.

Nhu vay, diém rai ro tin dung cta ting doanh
nghi¢p SME cé thé duoc xéac dinh nhu sau:

Score=-0.7609-0.0229*X18-0.0168*X22-
0.0134*X23-0.0222*X28-0.0106*X52

Nham thuén tién cho viéc ing dung, diém rui ro
thuong duoc quy vé khoang gia tri [0, 100] trong khi
van giit nguyén thu tu (rank order) qua phép bién
d6i max/min standardization (xem Baesens, 2014)
nhu sau:

Xold - min(Xold)
Xnew= (newmax - newmin)+newmin
max(Xold) - min(Xold)

Hinh 1: Dudng CAP ctia mo hinh

Cumulative Accuracy Profile - Final model

Fraction of bad companies
2 o =2 o 9 @ 9
(&%) E= o o = o3 [a] —

=
ra

01

Perfect model
Final modei
Random model

0.1 0.2 0.3 0.4

0.5 06 0.7 0.8 0.9

Fraction of all companies

Nguon: Tdc gid tinh todn va minh hoa.
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Hinh 2: Puong phén b tich lity ciia mé hinh

Empirical Distribution for Score
1.0
0.8
=
(=]
£ 06
[=]
[=9
e
[w
0.4 KS=031
AL
_,-'j
I — Phanbé khach hang tét
02 o ’ s
== Phan bb khich hang xiu
0.0- T T T T T
20 a0 60 80 100
Score
Nguon: Tdc gia tinh todn va minh hoa.
Hinh 3: Phén b6 diém rii ro tin dung
8 ] E—
~
A
7 N
6 ] X
b=
[ 1]
2 44
m
] S‘
0- T T = — T
25 a0 75 100
Score

Nguon: Tdc gid tinh todn va minh hoa.
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Bang 3: Cac nhan t6 tai chinh ¢6 vai tro quyét dinh téi rii ro tin dung ciia khach hang

Tén bién Nhom Cong thirc Dau ki vong* AR
X18 Thanh khoan | Vén luu dong/Téng tai san + 32.40%
X22 Thanh khoan | Tai san ngén han/No rong + 26.61%

| Tai san ngén han/(Tong tai san-Tai san v
X23 Thanh khoan | | + 25.27%
hinh)
| (No phai tra - Tién - Cac khoan tuong duong
X28 Thanh khoan | N - 35.82%
tién)/Doanh thu thuan
X40 Quy mod No rong - 26.34%

Ghi chii: * Ddu ki vong trude bude bién doi bién: (+) gid tri cang I6n, riii ro cang thap; (-) gid tri cang

I6m, rui ro cang cao.

Nguon: Tdc gid tinh todn.

trong d6 newmax va newmin la gia tri cuc dai va cuc
tiu ctia khoang gia tri méi, & truong hop nay 1a 0
va 100.

Két qua phan b diém ri ro tin dung ciia mau dir
li¢u doanh nghiép SME trong nganh Cong nghiép va
Xay dung dugc trinh bay tai Hinh 3.

Ngoai ra, dua trén thong ké vé tan sut xuat hién
trong cac mo hinh tir két qua phan tich BMA (xem
Hinh 5 tai Phu luc) va két qua phén tich don bién,
nhing nhan t4 tai chinh c6 vai trd quyét dinh toi rii
ro khong tra dugc ng cua khach hang c6 thé duoc
xéac dinh 13 tai Bang 3, cung v6i cac thong tin chi tiét
vé dudong CAP cua timg nhan t6 tai Hinh 4.

4. Két luan

So voi nhitng k¥ thuat xay dung mé hinh truyén
théng, cach tiép can BMA thé hién hi€u qua vuot
troi khi cho phép xem xét, so sanh va lya chon gitra
nhiéu mé hinh tét hon. Bén canh viéc dua ra mot
chién lugc mé hinh héa gdm cac bude tng dung dam
bao kha nang xdy dung va lya chon mé hinh chim
diém rui ro tin dung mot cach toan dién va thau déo,
két qua nghién ciru thuc nghiém trong bai viét, dwa
trén mau dit lidu tir ngudn Trung tim Théng tin tin
dung Qudc gia Viét Nam (CIC), goi y rang céc chi
tiéu thanh khoan: Vén luu dong/Tong tai san, Tai
san ngin han/No rong, Tai san ngan han/(Tong tai
san-Tai san vo hinh), va (No phai tra - Tién - Cac
khoan twong dwong tién)/Doanh thu thuan 1 nhimng
nhan t6 rii ro tai chinh c6 nhiéu gia tri thong tin vé
kha nang khong tra dugc no cua khach hang doanh
nghiép Nho va vira (SME) trong nganh Cong nghiép
va xay dung.

Két qua nay ham ¥ rang, viéc quan 1y kha ning
thanh toan trong cac doanh nghiép nay la cong tac
rat quan trong; ddi véi cac t6 chire cho vay néi chung
va ngan hang thurong mai ndi riéng, viéc theo doi sat
sao cac chi tiéu thanh khoan cuia doanh nghiép sé co
tac dung du bao t6t cho viée khach hang c6 dap tmg
duogc nghia vu tin dung trong tuong lai hay khong,
ttr d6 gitip bén cho vay c6 cac bién phap hd trg hodc
giam thiéu rui ro tin dung kip thoi nhu diéu chinh
ki han tra ng, giam han muc tin dung, trich 1ap du
phong rui ro,...

Vé mit ung dung, cic ngan hang co thé ké thira
sir dung két qua xdy duyng mo hinh trong nghién
ctru nay nhu 13 cdu phan 15i vé chdm diém rui ro tai
chinh, dong thoi phét trién thém ciu phan vé chdm
diém rui ro phi tai chinh, dya trén cac dir li€u phi tai
chinh c6 thé thu thap, va cac cAu phén diéu chinh
dinh tinh khac (Overlays) dé két hop, nham ting
cuong hon nita hi¢u qua cua cong tac quan tri rui ro
tin dung — mot ndi dung dac bi€t quan trong trong
hanh trinh nang cao nang Iyc quan tri rti ro cua cac
ngan hang thuong mai Viét Nam theo b¢ tiéu chuan
Basel I1.

Tuy nhién, 1a nghién ctru ung dung BMA trong
xdy dung mé hinh chdm diém rui ro tin dung dau tién
tai Viét Nam, ciing can luu ¥ rang, do han ché vé s6
lwong quan st bad va chiéu dai thoi gian cia tap dit
liéu hién tai, md hinh chim diém tin dung can duoc
kiém dinh ngoai mau (out-of-sample validation),
kiém dinh qua thoi gian (out-of-time validation) khi
co6 thém dir li€u, va udc luong cap nhat cac tham sb
néu can thiét. Khi dir liéu dé xay dung mé hinh du
16n va cé tinh dai dién cao, cach tiép can BMA s¢

806 242 thang 8/2017

Kinh te<Phat trién




Hinh 4: Puong CAP ciia cic nhén t6 tai chinh quyét dinh
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Fraction of all companies

Nguon: Tdc gid tinh todn va minh hoa.

hang c6 lugng dir licu du 16n khac nhu khach hang

SME trong ting nganh/tiéu nganh kinh té, khach

dugc ung dung mo rong cho cic phan khic khach  hang c4 nhéan, khach hang ho gia dinh,...
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PHU LUC

Bing 5: Cac chi tiéu, ty s6 phan tich tai chinh doanh nghiép (long list)

T.e;n Nhém Cong thire Déu ki
bién vong
X01 | Profit Loi nhuan gdp tir ban hang va cung cap dich vu/Doanh thu thuan 1
X02 | Profit Loi nhuan tir hoat d(f)r}g kinh doanh (khong bao gom hoat dong tai 1

chinh)/Doanh thu thuan
X03 | Profit Loi nhuan sau thué/Doanh thu thuan 1
X04 | Profit Loi nhudn thuan tir hoat dong san xuat kinh doanh/Gia von hang ban 1
X05 | Profit Loi nhuén thuan tir hoat dong san xuat kinh doanh/Doanh thu thuan 1
X06 | Profit Loi nhuan gdp/ Chi phi hoat dong 1
X07 | Profit Tong loi nhuan ké toan trude thue/Gia von hang ban 1
XO08 | Profit Téng loi nhuan ké toan trudc thué/Doanh thu thuan 1
X09 | Profit Loi nhuan sau thu¢ thu nhap doanh nghiép/Gid von hang ban 1
X10 | Profit Loi nhudn sau thu€ thu nhap doanh nghi¢p/Doanh thu thuan 1
X11 | Profit Loi nhuén sau thué thu nhap doanh nghi¢p/Chi phi hoat dong 1
X12 | Profit Loi nhuan gdp/ Gia von hang ban 1
X13 | Profit Loi nhuan gdp/ Doanh thu thuan 1
X14 | Efficiency Chi phi hoat dong/ Doanh thu thuan -1
X15 | Liquidity Tai san ngan han/No ngan han 1
X16 | Liquidity (Tai san ngan han — Hang ton kho)/ N¢ ngan han 1
X17 | Liquidity (Tién va céc khoan twong duong tién)/N¢ ngan han 1
X18 | Liquidity Von luu dong / Tong tai san 1
X19 | Liquidity Tai sdn ngan han / Tong tai san 1
X20 | Liquidity (Tai san ngan han — N¢ ngan han)/ No phai tra 1
X21 | Liquidity Tai san ngan han/ No phdi tra 1
X22 | Liquidity Tai san ngan han/No rong 1
X23 | Liquidity Tai san ngan han / (Tong tai san-Tai san vo hinh) 1
X24 | Liquidity Tai san ngan han / Ng¢ dai han 1
X25 | Liquidity (Tai san ngdn han — No ngan han)/ Doanh thu thuan 1
X26 | Liquidity (Tién+Céc khoan tuong duwong tién+Phai thu khach hang)/No ngin han 1
X27 | Liquidity (Tien+Céc khoan tuong duong tién+Phai thu khach hang+Hang ton kho)/No 1

ngan han
X28 | Liquidity (No phii tra - Tién - Cac khoan tuong duong tién)/Doanh thu thuan -1
X29 | Liquidity (Khoan phai thu khach hang + Tién + Céc khoang twong duong tien - Phai tra |

khach hang)/ (Gia von hang ban + Chi phi 13i vay)
X30 | Cap usage | Taisan cd dinh/ Tong tai san -1
X31 | Cap usage | Taisan co dinh/ (Tong tai san - N¢ ngan han) -1
X32 | Cap_usage | Taisan co dinb/ (Tong tai san-Tai san v6 hinh) -1
X33 | Cap usage | Taisan ngan han/ (TOng tai san - No ngan han) 1
X34 | Cap_usage | Taisan hitu hinh rong / Tai san c6 dinh 1
X35 | Size Loi nhuan gbp 1
X36 | Size Téng loi nhuén ké toan trudc thué 1
X37 | Size Loi nhudn thuan tir hoat dong san xuat kinh doanh 1
X38 | Size Tai sdn ngan han 1
X39 | Size Tong tai san 1
X40 | Size No rong -1
X41 | Size Tai san co dinh 1
X42 | Size Doanh thu thuan 1
X43 | Size No phai tra -1
X44 | Solvency No phai tra/TOng tai san -1
X45 | Solvency No dai han/Von chu s¢ hitu -1
X46 | Solvency (Loi nhudn trude thue + Chi phi 1ai vay)/Chi phi 1ai vay 1
X47 | Solvency Tong tai san/Von chu so hitu -1
X48 | Solvency No ngan han/ (Tong tai san - No ngén han) -1
X49 | Solvency No ngan han/ Tong tai san -1
X50 | Solvency Ng ngan han/ N¢ phai tra -1
X51 | Solvency Tong tai san/ No dai han 1
X52 | Solvency Loi nhuan thuan tir hoat dong san xuat kinh doanh/ Chi phi 1ai vay 1
X53 | Solvency Loi nhuan sau thué/ Chi phi 13i vay 1
X54 | Solvency Loi nhuan gop/ Chi phi 1ai vay 1
X55 | Solvency Chi phi 1ai vay/ Doanh thu thuan -1

Nguon: Tac gia tong hop.
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Bang 6: Danh sach cac bién tai chinh ¢6 chit lwgng tét (short list)

Tén | Nhom Céng thirc Dauki | \p
bién ] i vong
X15 | Liquidity Tai san ngan han/Ng¢ ngan han 1 17.29%
X16 | Liquidity (Tai san ngan han — Hang ton kho)/ No ngéan han 1 16.10%
X17 | Liquidity (Tién va cac khoan twong duong tién)/No ngan han 1 23.03%
X18 | Liquidity Von luu dong / Tong tai san 1 32.40%
X21 | Liquidity Tai san ngan han/ No phdi tra 1 23.20%
X22 | Liquidity Tai san ngan han/No rong 1 26.61%
X23 | Liquidity Tai san ngan han / (TOng tai san-Tai sdn vo hinh) 1 25.27%
X24 | Liquidity Tai san ngan han / No dai han 1 19.39%
X25 | Liquidity (Tai san ngan han — N¢ ngan han)/ Doanh thu t}}uén 1 8.09%
X28 | Liquidity (No phi’li tra - Tién - Cac khoan tuong duong tién)/Doanh 1 35 829,
thu thuan
X31 | Cap usage | Taisan co dinh/ (Tong tai san - No ngan han) -1 20.88%
X33 | Cap usage | Taisan ngan han/ (Tong tai sdn - Ng ngan han) 1 17.18%
X40 | Size No rong -1 26.34%
X42 | Size Doanh thu thuan 1 8.73%
X43 | Size No phai tra__ -1 17.91%
X44 | Solvency No phai trd/Tong tai san -1 5.12%
X45 | Solvency No dai han/Von chu so hitu -1 18.47%
X46 | Solvency (Lgi nhuan trude thué + Chi phi 1ai vay)/Chi phi 13i vay 1 11.92%
X51 | Solvency Tong tai san/ Ng dai han 1 18.31%
X52 | Solvency L(_r,i Ijhuén thuan tir hoat dong san xuat kinh doanh/ Chi 1 14.17%
phi 1di vay
X54 | Solvency Loi nhuan gdp/ Chi phi 1ai vay 1 11.07%
X55 | Solvency Chi phi 13i vay/ Doanh thu thuan -1 12.79%
Nguon: Tac gia tinh todn.
Béang 7: Cac mé hinh c6 AR lén trong tap hop 4
STT M5 hinh S6 nhém S6 bién AR
1 | X18 X22 X23 X28 X52 2 5 0.400095
2 | X18 X22 X23 X54 2 4 0.410137
3 | X18 X22 X28 X52 2 4 0.407387
4 | X18 X22 X23 X28 1 4 0.389673
51 X17 X22 X28 X33 2 4 0.388153
6 | X15X18 X24 X54 2 4 0.384106
7 | X22 X23 X28 X52 2 4 0.382391
8 | X16 X18 X23 X52 2 4 0.3783
9 | X16 X18 X23 X24 1 4 0.37675
10 | X18 X23 X51 X52 2 4 0.374209
11 | X18 X23 X24 X52 2 4 0.373087
12 | X15X18 X23 X51 2 4 0.36889
13 | X18 X23 X54 2 3 0.407644
14 | X18 X22 X43 2 3 0.406362
15 | X18 X22 X28 1 3 0.406136
16 | X18 X22 X54 2 3 0.402137
17 | X28 X33 X54 3 3 0.397558
18 | X23 X28 X54 2 3 0.397349
19 | X28 X40 X54 3 3 0.395775
20 | X17 X18 X24 1 3 0.393521
Nguon: Tac gia tinh todn.
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Hinh 5: Tan suit xuét hién bién trong cac mé hinh tir két qua phéan tich BMA

Models selected by BMA
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Nguén: Tdc gia tinh todn va minh hoa.
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