NGHIEN CcUU TRAO DOT

PHUONG PHAP PHAN TiCH TANG BAC MO VA UNG DUNG
TRONG VIEC TINH TOAN BO TRONG SO CUA MO HINH
XEP HANG TiN DUNG KHACH HANG DOANH NGHIEP

ThS. LE THI NGOQC*

hi xdy dung mo hinh xép hang tin dung (XHTD) ni bo khdch hang doanh nghiép (KHDN)

theo phuong phdp chuyén gia, c6 rdt nhiéu cdch tinh todn khdc nhau. D chinh xdc cia mé

hinh khéong nhiing phy thudc vao dé chinh xdc gid tri ciia cdc bién ma con phy thudc vao

gid tri trong s6 ciia né. Vi thé, viéc lya chon va dp dung phuong phdp tinh trong soé phii hgp
sé lam tang do chinh xdc gid tri ciia cdc trong s tuong ting véi cdc bién va lam tang do chinh xdc ciia mé
hinh la mét vdn dé rdt cdn thiét. Hién nay, phuong phdp phan tich tdng bdc (Analytic Hierarchy Process
- AHP) la mot cong cu hé trg ra quyét dinh da muc tiéu rdt hiéu qud. Tuy nhién, tinh mo la mét ddc diém
chung cia cdc vin dé lién quan dén bai todn ra quyét dinh, phuong phdp phan tich tang bac mo (Fuzzy
Analytical Hierarchy Process - FAHP) da dugc phat trién dé thay thé AHP gidi quyét vin dé nay. Bai bdo
gidi thiéu cdc vdin dé ly thuyét lién quan dén phuong phdp FAHP khodng rong va ing dung phuong phdp
FAHP trong viéc tinh todn by trong s6 mé hinh hén hgp ciia mé hinh XHTD KHDN. Néi dung bai viét
dugc viét nhdam gidi quyét cdc muc tiéu: (i) Tim hiéu vé phuong phdp FAHP, (ii) Ung dung phuong phdp
FAHP trong viéc tinh todn by trong s6 mé hinh hon hgp ciia mé hinh XHTD KHDN. Nghién ciiu nay sé
gitip cdc nha nghién citu va ting dung cé mot cdi nhin rong hon vé cdc phuong phdp tinh todn bé trong sé

cdc mé hinh todn 1ing dung trong tai chinh, ngan hang.

Tu khéa: Phuong phap phan tich tang bac, phuong phap phan tich ting bic md, xép hang tin dung,
md hinh dinh lugng, mdé hinh dinh tinh, bao cédo tai chinh, by trong s6 mé hinh hén hgp

Fuzzy analytical hierarchy process and application in calculating the weight of the credit rating

model of business customers

Building project model of credit rating internal business customers using expert method, there are
different ways of computing. The accuracy of the model depends not only on the accuracy of the value of the
variables but also on its weight value. Therefore, choosing and applying the appropriate weighting method will
increase the accuracy of the weights corresponding to the variables and increase the accuracy of the model is
an essential issue. Currently, Analytic Hierarchy Process (AHP) is a tool to support multi-purpose decision
making very effectively. However, fuzziness is a common feature of problems related to decision-making,
Fuzzy Analytical Hierarchy Process (FAHP) has been developed to replace AHP to solve this problems. The
paper introduces theoretical issues related to FAHP method of wide range and application of FAHP method
in calculating the composite model weighting of the credit institution model. The content of the article
is written to address the following objectives: (i) Learn about the method of FAHP, (ii) Apply the FAHP
method in calculating the weight of mixed model of the credit institution model. The study helps researchers
and application users to have a broader view of the methods of calculating weighting models of applied

mathematics in finance and banking.

Keywords: Fuzzy hierarchical analysis method, credit ratings, quantitative model, qualitative model,

financial report, weighted model of mixed models

* Khoi CB - Hji s6, Ngdn hang Phuiong Dong

26 | $5135 - thang 1/2019 | NGHIEN CUU KHOA HQC KIEM TOAN



1. Phuong phap phan tich ting bic m& khoang
rong (FAHP)

Mic du phuong phap AHP dugc sti dung kha
phd bién, tuy nhién AHP thudng cé nhiing han ché
vi khong c6 kha niang két hop gitia sy khong chic
chan va khong chinh xdc von ludn ton tai trong
viéc thiét lap anh xa gitia cdc nhan thic, danh gia
ctia ngudi ra quyét dinh sang cac con s6 chinh xac
trong khi sti dung mé hinh AHP dé tinh toan bo
trong s6 cho mo hinh. Vi véy, bai viét nay dé xuat
mot gidi phap két hgp hai ki thuat AHP va logic mo
(goi 1a AHP m¢, viét tit la FAHP) trong so sanh
cap, cho phép mo ta chinh xac hon trong qua trinh

ra quyét dinh.
1.1. Phuong phdp phan tich tdng bic (AHP)

Quy trinh phan tich tang bac (AHP) (dugc dé
xudt bdi Saaty vao nam 1980) la mot quy trinh dugc

x4y dung nham t6 chtic va phan tich cac quyét dinh
phtc tap. Day la mét phuong phap tinh toan trong
s6 ap dung cho céac bai todn ra quyét dinh da tiéu

chuén. Qua trinh nay bao gém 6 budc chinh:

* Mot la, phan tich cac thanh phan anh hudng

dén muc tiéu;

* Hai la, xay dung cay phan cidp AHP;

* Ba la, 1ap phiéu khao sat vé muc d¢ quan trong
cua cdc chi tieu;

* Bon la, tinh toan b trong s6 cac thanh phan;

* Nam la, kiém tra tinh nhét quan;

*Sdu la, tdng hop két qua d€ dua ra nhiing danh
gia cudi cung.

Xay dung cay phan cip AHP

Phan tich cac thanh phan anh huéng dén muc
tiéu, so d6 ciy phan cdp AHP nhu sau:

Muc tiéu

e e e

Thanh phan 1 Thanh phan 2

Lap phiéu khao sat chuyén gia

Khi lya chon phuong phiap AHP dé€ tinh toan
bo trong s6 tho ctia m6 hinh hén hgp theo phuong
phap chuyén gia thi dang cau hoi trong bang cau
héi khao sat y kién chuyén gia la dang cau hoi cap.
Vi du: so sanh mtic d quan trong anh huéng tuong
déi cua thanh phén 1 so véi thanh phén 2 d6i véi
muc tiéu.

bap an cho bang khao sat y kién chuyén gia sé
dugc chia thanh cdc mic d6 tuong ting véi diém
nhu bang duéi day:

tlk\l/léilp(rll\/}[lgtc) Vo cluing it quan trong 1/9
M2 Rét it quan trong 1/7
M3 It quan trong nhiéu hon  1/5
M4 It quan trong hon 1/3

Thanh phin n
M5 Quan trong nhu nhau 1
Me6 Quan trong hon 3
M7 Quan trong nhiéu hon 5
M3 Rét quan trong hon 7
M9 (Mu
ilhét; A% o cung quan trong hon 9

Tinh toan b trong s6

Viéc so sanh mtc d¢ quan trong tuong do6i cta
cac thanh phén trong khi xem xét sy anh hudng
ctia cac thanh phin dén muc tiéu sé dugc tong hop
lai thanh m¢t ma trdn gébm n hang, n cdt va c6 cac
phén tu trén dudng chéo bang 1. Phan ti aij thé
hién mtic d¢ quan trong ctia chi tiéu hang i so véi
chi tiéu cot j v6ia, = 1/a

A=(a)

ij/nxn
Sau khi c6 ma trén so sanh y kién chuyén gia,

dé tinh todn bo trong s6 thd ctia moé hinh hén hgp
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c6 thé st dung nhiéu phuong phap khac nhau nhu
phuong phap trung binh cdng va phuong phap
trung binh nhan d€ tinh toan bo trong so.

Kiém tra tinh nhit quan

bé danh gia tinh hgp ly cac gia tri muc do
quan trong cua cac chi tiéu dén viéc XHTD khach
hang (KH), ta c6 thé st dung chi s6 nhit quian CR
(Consistency Ratio). Ty s6 nay so sanh mtic d¢ nhat

quan véi tinh khach quan ngau nhién cua di liéu:

CR:_
RI

Trong do, CI: Chi s6 nhit quan (Consistency
Index), va
Amax— N

n-1

Cl =

RI: Chi s6 ngau nhién (Random Index)
n: S& chi tiéu
Dai v6i méi mot ma tran so sanh cdp n, cac chi
sO RI tuong ting véi cac cdp ma tran nhu sau:
n 1 2 3 4 5 6 7 8 9
RI. 0 0 052 09 1.12

1.24 132 141 145

Néu gia tri ctia ty 1é nhat quan nho hon hodc
bang 10%, su khong nhat quan la chip nhan dugc.

1.2. Logic mo

Tap mo

Mot tdp mo (Fuzzy set) A trong khong gian U
dugc biéu dién badi dnh xa:

u:U-[0,1]

Trong do:

u,: ham thu¢c (hodc ham ddc trung) cta tap
ma& A

i, (x): mic do thuc ctia x vao tap mo A

Tap md A trong khong gian U dugc biéu dién
bdi tat ca cac cdp phan tl va mic d6 thudc cta né:
A= {05 1,(9)/ x €U}
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$6 m¢ tam giac

S6 mo dung dé biéu dién cac dai lugng mang
tinh khong chéc chan. Tuy c6 nhiéu loai s6 m¢o nhu
s6 m¢ hinh thang, s6 m¢ dang Gaus... tuong ting
v6i ddc trung ctia ham thudc, tuy nhién trong thuc

t€ s0 ma tam giac dugc st dung rong rai nhat.

Mot s6 mo tam giac 1a mot 16p ddc biét cua s6
md, ma 6 d6 ham thu¢c dugc dinh nghia béi bo 3
s6 gia tri thuc, dugc biéu dién dang (I, m, u) theo

cong thic sau:

0x <lhodcx>u

x=1 A
—X thudc (m,1)

pa(x) =

U=x A

— X thudc (u,m)
Ha i
1_-

10

1.49

v

Cac phép toan trén s6 mé tam giac

V6i 2 s6 mo tam giac: A = (la, m, ua) vaB= (lb,
m,, u,) cdc phép todn md co ban trén 2 s6 mo A va
B nhu sau:

-Phépcong: A+B=( +1,m +m,u +u)
-Phéptri: A-B= (la - lb, m -m;u - ub)
- Phép nhan: A*B = (lalb, mm, uaub)

- Phép nhéan v6 hudng: Véi moik > 0,k ER, kA
= (kl, km,, ku,)

- Phép chia: A/B = (1 /1,, m /m,, u /u,)
- Phép nghich ddo: A-1=(1/u, 1/m, 1/1)

1.3. Phuong phdp phan tich ting bdc mo
khodng rong (FAHP)



Phuong phap FAHP cho phép ngudi ra quyét
dinh dién dat tinh x4p xi hodc gan dung cac yéu té
dau vao st dung cac s6 md. D€ tinh toan bo trong
s6 vé muc do cua cac thanh phan anh huéng dén
muc tiéu cé nhiéu phuong phap dugc dé xuat. Tuy
nhién, trong s6 do, phuong phap phan tich tang
bac mo khoang rong la mot trong nhiing phuong
phap dugc st dung rong rai nhat. Qua trinh tinh

todan nay gom cac budc sau:

o Mot la, phan tich cac thanh phan anh hudéng
dén muc tiéu;

e Hai la, xay dung c4y phan cip AHP;

» Ba la, lap phiéu khao sat vé miic d¢ quan trong
cua cac chi tiéu (khao sat y kién chuyén gia theo
dang cau hai cdp);

o Bon la, kiém tra tinh nhdt quan bing phuong
phap AHP;

o Ndam la, tinh todn bd trong s6 bing phuong
phap FAHP;

o Sdu la, tong hop két qua dé€ dua ra nhiing danh
gid cudi cung.

Trudc khi st dung phuong phap FAHP d¢€ tinh
toan bo trong s6 phai kiém tra chi s6 nhéit quan CR,
néu chi s6 nhat quan CR 16n hon 10%, thi can phai

Bién ngon ngii mo ta mic do

quan trong (gitia 2 thanh phan)

$6 m¢ tam giac (1, m, u)

khéo sét lai y kién cac chuyén gia d€ diéu chinh ma
trdn so sanh nham dam bao tinh nhat quan. Néu
chi s6 nhit quan CR nho hon hodc bang 10% thi
két qua khao sat cac chuyén gia dugc chdp nhan.

Dé€ tinh toan bd trong s6 bang phuong phap
phén tich tang bac mo (FAHP) cén thuc hién cac
buéc sau:

Budc 1: Biéu dién danh gid ctia cac chuyén gia
bing cac s6 md tam giac bang viéc chuyén d6i ma
tran so sanh ro (dugc thiét lap bing phuong phap
AHP) thanh ma tran so sinh m&

(1,1,1) (lzmyz, ty2) = (linsMyntan)
I (l2y,m21,uz1) (1,11 w (I2nMa2n,Uzn)
= Vi pxn — : :
(a1 Mpy,Uun1)  (nzMpzttnz) - 11,1

Trong do:
b, =, m;, u,)
bij-l = (l/uij, l/mij, l/lij)
V6ii,j=1,, nvai#]
Dbé thuc hién dugc su so sanh theo tling cédp
gitia cac tham s6 ma, bién ngén ngti dugc dinh
nghia tuong tng véi cac cdp do danh gia theo nhu

bang sau:

Nghich dao ctia s6 mé tam giac

Chi bing nhau (1,1,1) (1,1,1)
Quan trong bing nhau (1,1, 2) (1/2,1,1)
Quan trong yéu (2, 3,4) (1/4,1/3,1/2)
Quan trong manh (4,5,6) (1/6, 1/5, 1/4)
Quan trong rat manh 6,7,8) (1/8,1/7,1/6)
Vo cluing quan trong (9,9,9) (1/9,1/9,1/9)

Muic trung gian gitta cdc muc

néu trén

Bdng: Cdc bién ngon ngii va s6 md tuong ving
Budc 2: Téng hgp miic d6 anh hudng ma cta
cac yéu té

Cach thuc hién: tinh tng cua tiing hang trong

ma trin d6i sanh B, sau d6 chudn hoéa cac téng hang

(1/(x+1), 1/x, 1/(x-1)) v6ix = 2,
4,6, 8

(x-1,x,x+1) v6ix=2,4,6, 8

vtia tinh trén bdi phép toan s6 hoc mo:

g = ( L1l Ij=ymij Iio 1y
i~ 3 3 3 3 3 3
' Zi=1Zj=10 " Te=1Zjmamig’ Tie=1Zj=1 by

) Véii=1,.,n
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Wi:

Cac s6 mo tam giac nay dugc xem nhu la trong
s tuong quan cho tting phuong an va cting dugc
dung dé thé hién trong s6 cua tting diéu kién. Mot
trong s6 tong sé dugc tinh todn dé€ danh gia cho
tiing phuong an.

Budc 3: Tim gid tri nho nhét ctia moi cdp s6 mo

V(S, = Sj) = Supyzx[min(Sj(x), S.(y)]

Cong thiic trén c6 thé dugc biéu dién tuong
duong nhu sau:

1,néumi = mj
0, néulj = ui

_ 1j—ui
else: P —mi-id

V(Siz §)) =

Trong do: Si = (li, m, ui) va Sj = (lj, m, uj)

Budc 4: Tinh toan vector trong s6 bang viéc

chuin hoa ma tran:

min V(Si 2 Sj).j=1..nj =i

2. Ung dung phuong phap FAHP trong viéc
tinh toan b trong s6 mé hinh hén hgp caia md
hinh XHTD KHDN

2.1. M6 hinh hon hgp ciia mé hinh XHTD
KHDN

M6 hinh chim diém XHTD noi bd cta cic
NHTM tai Viét Nam hién nay dugc xay dung trén
b cac tiéu chi tai chinh (con goi 18 mo6 hinh Pinh
lugng) va cac bo tiéu chi phi tai chinh (con dugc
goi la mo6 hinh Dinh tinh). Ngoai uu diém ctia mo
hinh la phan anh dugc mtic d anh hudng cta cac
nhém yéu t6 dinh tinh va nhém yéu t6 dinh lugng
dén kha nang tra dugc ng ctia khach hang, mo6 hinh
con ton dong mot s6 nhuge diém nhu sau: mot 1a,
md hinh méi chi xét dén cac yéu t6 dinh lugng (cac
yéu t6 dugc lay ra trong BCTC) ma khong quan
tam dén chat lugng ctia BCTC nhu BCTC da dugc
kiém hay chua dugc kiém todn, BCTC kiém toan
v6i y kién chip nhan toan phén hay tiing phan.

Mat khac, trong BCTC con ¢ rat nhiéu cac

~ : — - 1=1,..n thong tin tai chinh khac ctia khach hang, vi vay viéc
k= D V(sk = 5j)j=1L..nj 2k dua mot md hinh thé hién chit lugng BCTC vao
mod hinh sé hgp ly va phan anh d4y da hon:
‘ Mé hinh XHTD ‘

T\ T

Mo hinh Pinh tinh

Mo hinh Dinh luong

Chit lwong BCTC

M6 hinh toan cia m6 hinh XHTD c6 dang:
a*2DT + *IDL + y*B.BCTC = YMH
Trong do:

a, B, y: 1an lugt 1a trong s6 ctia mo hinh dinh
tinh, mé hinh dinh lugng va moé hinh chét lugng
BCTC va phai dam bao a +  +y = 100%

DT, ¥PL, B.BCTC: lan lugt la téng diém cta
mo hinh dinh tinh, m6 hinh dinh lugng va diém
ctia mo hinh chat lugng BCTC

YMH: t6ng diém mo hinh XHTD
Dé€ tinh toan bo trong s6 (a, B, y) sé co rit nhiéu
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phuong phap tiép cin d€ tinh todn nhu phuong
phap chuyén gia, phuong phap thong ké, nhung
trong pham vi bai viét tac gia chi dé cp dén viéc
tinh todn b trong s6 bang phuong phap FAHP.

2.2. Tinh todn b trong sé (a, B, y) bang phuong
phép FAHP

Céc budc tinh toan:

Budc 1: Khao sat y kién chuyén gia

Khi lya chon phuong phap AHP/FAHP dé tinh
toan bd trong s thoé cia md hinh hén hop theo
phuong phap chuyén gia thi dang cau hoi khao sat

y kién chuyén gia la dang cau hoi cdp nhu sau:



STT Noi dung cau héi
1 So sanh mtic d§ quan trong tuong doi cua chi tiéu dinh lugng so véi chi tiéu dinh tinh trong
viéc danh gia XHTD ctia KH?
2 So sanh muc d§ quan trong tuong déi cua chi tiéu dinh lugng so véi chit lugng BCTC trong
viéc danh gia XHTD ctia KH?
3 So sanh miic d§ quan trong tuong doi cua chi tiéu dinh tinh so véi chét lugng BCTC trong
viéc danh gia XHTD ctia KH?
Budc 2: Kiém tra tinh nhat quan ciia két qua khao - Lap ma trén so sainh m¢ y kién chuyén gia;
sat chuyén gia - Téng hgp mic do anh hudng mo cua cac yéu t;
- Lap ma tran so sanh r6 y kién chuyén gia; - Tinh gia tri nho nhét ctia moi cdp s6 mo
- Tinh ty 1é nhat quan dé kiém tra tinh nhat quan - Chuén héa ma tran dé€ dugc vector trong s6
2.3. Vidy

Budc 1: Khao sat y kién chuyén gia

cta két qua khao sat.
Budc 3: Tinh toan b trong sé bang phuong phap

FAHP Gia st két qua cudc khao sat chuyén gia nhu sau:

STT Noi dung cau héi Két qua cudc khao sat

So sanh mtc d§ quan trong tuong doi cua chi tiéu dinh lugng so véi

1 1
chi tiéu dinh tinh trong viéc danh gia XHTD ctia KH?

, So sanh mtc d§ quan trong tuong doi cua chi tiéu dinh lugng so véi i
chét lugng BCTC trong viéc danh gia XHTD cua KH?

: So sanh mtic d6 quan trong tuong doi ctia chi tiéu dinh tinh so véi chat e

lugng BCTC trong viéc danh gia XHTD ctia KH?

Budc 2: Kiém tra tinh nhit quan ctaa két qua

khao sat chuyén gia

- Lap ma tran so sanh r6 y kién chuyén gia:

1 a ¥,
2 % 3

- Tinh ty 1¢ nhit quan d€ kiém tra tinh nhit

quan cua két qua khao sat:

« Ma tran trong s6 tuong doi:
Ya s 3ha

A=y Ys 2/
Y2 3fs ®ha

« Vector trong s6 trung binh Eigen:

0.24°
= (021
0.55

« Gid tri Lamda 16n nhat:

A,=024*(1+1+2)+021*(1+1+3)+

m:

0.55 * 1/, + 13+ 1) =3.02
o Ty s6 nhat quan:
3.02-3
[=——=)
3—-1

« Ty s6 nhat quan:
0.01
CR=—7"==192%
0.52

Trong truong hgp nay, CR < 10% > Su khong
nhit quan la chdp nhan dugc

Budc 3: Tinh toan bd trong s6 bang phuong
phap FAHP

- Lap ma trén so sanh ma y kién chuyén gia:
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L) (1LL2) (M3l
B2\ 1) ) (Y Y5.1)
123 (234 (L1,1)

- Téng hgp mtic do anh hudng mo cua cac yéu to:

g _( 2=l 3=amij T3 ulj )_(2.33 25 4 )_ 01602305
L ¢ I IR R T I 145’1083 *g0s) ~ (016,0.23,0.5)
3_,12j a_,m2j 2 u2j ) (1.75 2.33 2.5)
j=1 j=1 j=1
= ’ ) == =] = (0612, 0022, 10,811
S (Z?::iZ?:iukj X2 X3 mkj’ X2 T3_ k) 145’1083 "808) )

=113 I3-,m3j I3 u3j )

S =( » % , 0.28,0.55,0.99
3 z?c:lz,?:iukj E§=1Ef=1m’0 z?(:lz?:.l"” ( )

e
14.5"10.83 ' 8.08

- Tim gi4 tri nho nhit ctia mdi cip s6 mo - Chuén hoa ma tran d€ dugc vector trong s6:

V(12 $)=1
_ minV(5128)j=12 0.22
> Q= ul-13 _ 0.5-0.28 _ W, = M inV(Sk 2 S).i=1..0 2k = ” =0.1
2-i1 22— _ min V(S22 §j)j=13 0.38 _
VoSO8 435 Wis —= =017
(u2-m2)+(mi-11) (0.31-0.22)+(0.23-0.16) Zh ,min V(sk2Si)j=l.nijzk  022+0.38+1.61
u3-12 0.99-0.12 _ min V(83 2 §j)j=1,2 L61
s _ Con Wis - =073
V% 25%) (u2-m2)+(m3-13)  (0.31-0.22)+(0.55-0.28) 242 3 Zgnmm V(sk2Si)j=l.mjzk 02240384161
V(S:>S =L: 0.99-0.16 =163 ~ g x
(852 5) (u3-m3)+(mi1-11) (0.99-055)+#(023-0.16) Ta s& ¢4 vector trong s6 W = (0.1; 0.17; 0.73)
i i Vay bd trong s6 cia m6 hinh XHTD : (a, B, y) =
V0:28) = gy mz-12) . (099-0ss)+022-0.12) 01 (10%; 17%; 73%)
Két luan Nhu vy, trong khuon khé bai bao nay, tac gia

Toém lai, trong cac phuong phap tinh toan bo
trong s6 thd ctia mo6 hinh hén hgp theo phuong
phap chuyén gia nhu phuong phap trung binh
cong, phuong phap phan tich tang bac AHP va
phuong phap phén tich ting bac md FAHP thi
phuong phap FAHP c6 nhiéu uu diém hon: Mot 1a,
kiém tra dugc két qua cudc khao sat c6 nhit quan
khong, trong khi phuong phéap trung binh cong thi
khong thé kiém tra dugc diéu nay. Hai la, két qua
tinh toan sé chinh xac hon khong chi vé dit liéu ma
con day dua vé mat y nghia (c6 xét dén moi quan
hé mo qua lai 1an nhau gitta m6 hinh dinh tinh,
dinh lugng va chét lugng BCTC trong khi phuong
phap AHP khong xét dén tinh mo trong bai toan ra
quyét dinh).
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da gidi thiéu vé phuong phap phén tich tang bac
md FAHP va dua ra cac budc ting dung phuong
phap FAHP trong viéc tinh toan b trong s6 mo
hinh hén hgp ctia mé hinh XHTD KHDN.
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