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UNG DUNG MO HINH LOGISTIC CHAM PIEM KHACH HANG CA NHAN
NOP HO SO VAY TREN LENDINGCLUB

Nguyén Thi Thity Quynh !
Tran Thi Xudn Anh?
Bui Lé Tra Linh’

Tém tit:Bai nghién cru ing dung mo hinh logistic cham diém 235.629 khach
hang c4 nhin ndp hd so vay von tai Lendungclub - mot trong nhiing t6 chire cho vay
ngang hang (Peer - to - Peer) dau tién tai My. Dir lidu nghién ctru duoc thyc hién
trong hai nam 2014-2015 bao gom 111 dic diém cua khach hang vay vén. Nhom
nghién ctru di sir dung mo hinh Logistic dé do luong xac suat mot khach hang vay
vbn 1a khach hang tbt. Trén co s& do,td chirc tin dung s€ xac dinh dugc murc rui ro tin
dung cuia khach hang vay vén nhim dwa ra quyét dinh cho vay phu hop. Néu ngudi
di vay co xéc sut 1a khach hang tot thip hon mirc x4c suat dua ra thi s& bi tir chdi
khoan vay, nguoc lai nguoi di vay co xéac suat 1a khach hang tét cao hon mirc xac
suét dua ra thi dugc chip nhan khoan vaydé tuy vao mirc do san sang chap nhan rai
ro tin dung tir to chirc cho vay.

Tir khéa: chdm diém khach hang, logistic, xép hang tin dung, xép hang tin nhiém.

Abstract:The paper applied logistics model for rating 235.629 individual
borrowers in lendingclub - one of the first peer - to - peer lending institution in US.
The research is implemented based on date of two years from 2014 to 2015,
including 111 characteristics of clients. The paper used the logistic model to measure
the probability that a customer is a good one. Accordingly, the credit institution will
determine the level of credit risk of the borrower to make appropriate loan decision.
If the borrower has a good probability of being well below the given probability, then

the loan will be denied. In contrast, if the borrower has a probability of being a good
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client higher than the given probability, then the loan is accepted. The given
probability depends on the willingness to accept credit risk from the lender.

Keywords: client rating, logistic, credit rating.

1. Gi6i thiéu vé chap diém khach hang va xép hang tin dung

Tin dung 1a mot trong nhitng hoat dong chinh mang lai lgi nhudn cho cac ngan
hang thuong mai(NHTM). Trong qué trinh cip tin dung, cac ngan hang thuong dbi mit
v6i nguy co rii ro tir nhidu nguyén nhan khac nhau va thudng chung mot hé qua 1a khach
hang khong thyc hién dugc hoac khong thuc hién dﬁy du cac nghia vu tai chinh khi dén
han. Nhitng nguy co rui ro kho loai trir hoan toan ma chi c¢6 thé han ché va phong ngira.
Mot trong nhitng bién phap han ché rui ro tin dung hiéu qua va phd bién hién nay 1a xay
dung m6 hinhchdm diém khach hang nhim xép hang tin dung, phan loai khach hang, hd
trg cong tac ra quyét dinh va quan 1y tin dung.

Xép hang tin dung (XHTD)phat trén manh tir nhiéu nim nay & My va cac nudc
Chau Au. Ba cong ty danh gia tin dung 16n nhat trén thé giéi hién nay 1a cong ty
Standard & Poor's (S&P), Moody's va Fitch Group. S&P va Moody's c6 tru s & My,
Fitch tru s& tai ca My va Anh va do FIMALAC cua Phap kiém soat.

Trong qua kht, cac to chire tin dung thudngstr dung cac mé hinh cham diém khach
hang va XHTDdé danh gia va phan loai khach hang vay ng.Abdou va Pointon (2011) da
hé thng hoa 2 phuong phap XHTD chinh dugc sir dung gdm phwong phép chuyén gia
va phuong phap théng ké. Phuong phap chuyén gia 1a phuong phap thu thap va xir ly
nhimg danh gia du bao bang cach tip hop va hoi ¥ kién cac chuyén gia gioi trong linh
vuc tai chinh ngan hang dé xac dinh rui ro va chat luong cua khoan tin dung.Phuong
phap nay mat nhiéu chi phi va thoi gian do can s lugngchuyén gia 16n tham giadanh
gid. Phuong phap thdng ké dua trén cac sb liéu thyc tién nhu muc d6 no, kha ning tra
ng... va phuong phap kiém dinh théng ké dé phat hién cac bién sé anh huong téi rii ro
tin dung. Sy phu hop cia mo hinh théng ké phu thude rat 16n vao chét lugng cua bo dir
lidu thyc nghiém. Bo dir liéu can du 16n va chinh xéac thi md hinh thong ké s& dua ra két
qua co6 y nghia.

O Viét Nam, hoat dong XHTD dugc phat trién tir ndm 2002. Trudc d6, viéc xem
xét cap tin dung thong thuong dya vao danh gid cha quan va mang cam tinh 1én cua
nhiing nguoi xét cap tin dung nén dé din dén nhitng rii ro khé luong hodc ¢ thé mét co
hoi ctia nguoi di vay. Nhitng rii ro gip phai c¢6 thé dan dén sy d6 v ciia ngan hang. ..

Nam 1988, Uy ban Basel vé giam sat ngin hang di ban hanh hiép udc Basel 11
nham chuin myc hoa hoat dong ngan hang theo xu hudng toan cau, thiét 1ap mot hé
théng ngan hang quéc té 6n dinh, théng nhét, binh déng, giam canh tranh khong lanh
manh d3 tao ra sy thay doi vé quan tri rii ro trong cac ngan hang, giiip cac ngan hang

hoat dong an toan hon.



O Viét Nam, viéc ap dung Basel II tai cAcNHTM dang gip khong it kho khan vé
chi phi tai chinh, hé thong co sé dir liéu va cac quy dinh ciia ngan hang nha nudc trong
vi€c hi€u chinh cic quy dinh Basel II phu hop voi diéu kién thuc té. Vi vay, viéc tim
kiém mé hinh, phuong thirc danh gia riii ro tin dung cta khach hang vay tai cac NHTM
1a can thiét, dic biét trong bdi canh tu do hoa tai chinh hién nay.

Bai viét trinh bay két qua nghién ctru ing dung mé hinh Logicstic trén co s& dir
liu khach hang vay vbn tai Lendingclub (LC), mét t6 chiic cho vay ngang hang 16n nhat
trén thé gidi hién nay, nham dua ra minh ching thuyc nghiém vé tinh hiéu qua, khéch
quan ciia mé hinh XHTD néi chung, mé hinh Logistic néi riéng, tir d6 khuyén nghi dbi
Vi cac t6 chirc tin dung tai Viét Nam vé viéc ap dung mo hinh logicstic xép hang khach
hang c4 nhan vay vén.

2. Co s6 1y thuyét ciiamé hinh Logistic

M6 hinh Logistic(Maddala[12], 1992) duogc ting dung rdng rai trong phan tich rui
ro tin dung,& do6 dua trén cac yéu t6 anh huong dén mirc d6 tin nhiém cua khach hang du
béo xac suit (mtrc d) xay ra rui ro tin dung, quy ra mirc diém twong Gng nham XHTD
cua khach hang va lam co s& xac dinh khoan vay phu hop.

Mot khach hangi s& c6 thong tin dac trung bdi mot vec to cac bién doc lap

X =(X,.X,,...X,). Muc tiéu 1a véi nhitng thong tin thu thip dugc vé khach hang can
du bao kha ning v ng cua khach hang (khach hang 1a xau(B ads.)) bang xéac suat dugc
xac dinh bai cong thirc PY = 1P{ = X ) (probability of default - PD) va xéc sudt dé

khach hang 13 tot (Goods, ) duge xac dinh boi cong thucP(Y = OP( = X.). Xac suét v&

no cang cao thi diém so tin dung ctia khach hang cang thap.Déco bai toan ty 1¢ thuan
gitra xac suat va diém so tin dung,bai viét s¢ di tim xac suat dé khach hang la tot, tuc 1a
1

b
- (by+bX)

— byl R;b=(b,b,,....0); (D).

udc luong: p = P(Y = OP(= X)=
D

Cong thire (1) tuong duwong:L, = Ln "
- pl_

= Ln(Odds))= Z, = b, + bX, (2).
Dit £(¥)= p "(1- p)"la ham phan phdi x4c suat cua bién cb (¥, = 0). Khi d6
ham phan phbi xac suat dong thoi (Likelihood function - LF) ciia mau quan sat doc 1ap
T A A 1Ly, g
LYY }du’c_rc xdc dinh: f (¥ ,Y,,...Y )= QfX)=0Qp, " (1 - Pi) )
i=1 i=1
Lay logarit ty nhién hai vé:

LLF=Inf(Y,Y,..Y, )= i [(1- Y)lnp+Y In(1- p)]

i=1



=
=

Thay p, = G thuduge: Inf (V,Y,,...Y,) = § Ifl+e @ § Y(b +bX))

1+e i=1 l:l

Bai todn: Tim cuc dai ham LLF (hay LF) theo bién 1a cac tham s b,,b khi da biét

cac gia tri X ,i= 1,n. Gia tri wéc lugng ﬁog dé ham LFF dat cyc dai, tng voi mdi

S 1 .
X ,i= Lnduogc thay vao cong thuc (1) thu duoc I;IJ T T a0, la xac suat du
I+e ™ ™
doan dé khach hangi 1a khach hang tét.

Lwa chon bién doc lap: Bién doc 1ap dugc lya chon dua trén bd dit li¢u thu thap vé

cac dac trung dugc cho 1a co6 tac dong anh hudng dén viéc tra ng ctia khach hang.

Thong tin | Tinh trang vi¢c lam, nghé nghiép, thu nhap, tinh trang nha ¢, ban ghi
cd nhan vé ban an va s6 luong nguoi phu thudc. ..

Lich su Chiéu dai cua lich st tin dung, s6 lugng va gia tri cua qua khir vay
tin dung | vbn, sb luong va gia tri ctia cac khoan vay tré han trong qua kht
gan day | thudng duoc cung cip bai cac to chire cung cap thong tin tin dung.

Dtr liéu Lich st str dung cua tin dung trén cac san pham trude do: So tién chi

hanh vi ti€u, viéc tra no thuc té....

Hai cong cu st dung lya chon cac bién doc lap nham dam bao phan loai khach hang
t6t va khach hang x4u 1a: The Weight of Evidence (WOE ) va Information Value (IV).
WOE md ta mdi quan hé giira mot bién giai thich va bién phu thudc nhi phan; 7V do

luong strc manh cua moi quan hé do. Cu thé

2
WOE, = Lngé P, —va] V= a {Distr Goods, - Distr Bads, ) WOE. g
p; ] i=1

Trong d6: Distr Goods, bang ty s6 phan trim giita tong khach hang tt ctua nhém
bién v&i tong s6 khach hang tbt trong tong thé; Distr Bads, bang ty s6 phan tram giita

tong khach hang x4u ctia nhom bién véi téng s6 khach hang x4u trong tong thé.

Theo Siddiqi ([13]), néuZV < 0.02 thi bién doc 1ap khong c6 quan hé véi bién phu
thudc; 7V tir 0.02 dén 0.1 thi bién doc 1ap khong c6 quan hé qua chit ché véi bién phu
thudc; 7V tir 0.1 dén 0.3 thi bién doc 1apcd mbi quan hé khachit ché véi bién phu thudc;
IV > 0.3 thi bién doc 1aprat chit ché v6i bién doc 1ap.

Ddnh gid sw phit hop ciia mé hinh: Di véi mo hinh Logistic thong thudng cé cac
phuong phap kiém dinh ty s6 ham hop 1y (LR), do d6 phi hop qua ty 1¢ phan trim du
bao dung, kiém dinh sy phi hop Goodness of Fit test,... Tuy nhién c6 thé sir dung dudng



cong Receiver Operating Characteristic (ROC) va hé s6 Gini.Hé s6 Gini tir 0.8-1 cho biét
m6 hinh rat tot; tir 0.6-0.8 1a md hinh tot; tr 0.4-0.6 1a md hinh kha; tir 0.2-0.4 1a md
hinh trung binh; tir 0.0-0.2 1 m hinh yéu.
3. Ung dung mé hinh Logistic chAm diém khach hang c4 nhin ndp ho so vay
Trén LC ngudi di vay chi can dién thong tin vao don va ndp truc tuyén. Hé thong
cua LC s€ ty dong phan tich dir liéu, danh gia rui ro, chidm diém tin dung va dua ra muc
1ai suat phu hop.Sau d6 cong ty két nbi nguoi di vay voi nha dau tu dé nha dau tu lya
chon khoan dau tu thich hop duya trén nhing thong tin vé ngudi di vay nhu XHTD, muyc
dich vay tién, lich st tin dung,.... Pay 1a hinh thirc cho vay ma ngudi co tién va nguoi
can tién dugc két ndi truc tiép v6i nhau ma khong can théng qua ngan hang.

Bai viét stir dung bo sb liéu khach hang c4 nhan trong hai nim 2014 va 2015 trén

website www.lendingclub.com dé mé ta cac bude tng dung mé hinh logistic nhimdanh
gia kha ning khach hang 1 t6t, chim diém khach hang, chira diém cit 1am can cu gitp

cac nha dau tu ra quyét dinh khoan cho vay. Cac budc cu thé nhu sau:

7

% Phdn chia bién thanh cdcnhom
Dit lidu gdm 235.629 hd so khach hang di vay, mdi khach hang ké khai 111 dic
diém twong Gmg véi 111 bién doc 14p.

Béang 1. M6 td nhom bién va cac bién dwa vao moé hinh

Thoéng tin | Tinh trang nha &, cong viéc, thu nhap, ty 1€ ng/ thu nhap, 11
ca nhan mo ta khoan vays,... bién
- Théang sém nhat/mudn nhat danh gid, md han muec tin
dung, 1an diéu tra hd so...

- S thang ké tir 1an cong khai ho so cudi cing, 1an qua
han cudi cung, cudc diéu tra gén day, 1an mé thé, tai
khoan cubi cung,...

Cic bién H sotin | S6 1an diéu tra, s6 tai khoan quay vong md, sb tai
trudc dung khqén thé md,...trong khoang 6 thang/12 thang/24 thén’g
vay : - SO luong tai khoan tra gop, so tai khoan quay vong, so
tai khodn thé...

- Tong s6 hoic trung binh téng s6 du hién tai, tong mirc
quay vong tin dung cao, tong du no tin dung, ...

- Cac bién ty 18 sir dung quay vong tin dung, ty 1é cac tai
khoan thé qua 75% han mtc...

74
bién

Gom 2 bién grade va sub_grade thé hién danh gia cua LC
vé muc d6 rui ro ddi véi mdi b hod so vay dua trén thong
tin c4 nhan va thong tin ho so tin dung cta ngudi vay.
Grade c6 cac gia tri A,B,C,D,..., con sub_grade c6 cac gia
tri A1,A2...,B1,B2,... cang gﬁn A1 cang dugc danh gia 1a
tt va 13i sudt vay cang thap.

LC danh gia 2 bién




Thong tin | Céc bién thong tin ban dau ciia khoan vay, ngay sau khi
ban dau khoan vay dugc tai trg, nhu: tong so tién cho vay, 1ai suat, 6 bién

Cac 2 2 oA ) . , \ .
bid khoan vay | khoan tién phai thanh toan hang thang,...

ien sau 5 X - T
i~ Nha dau tu| Cac thong tin vé tinh trang khoan vay cho dén thoi diem

theo doi quan sat: Du ng géc, khoan tién nha dau tu nhan dén nay, |13 bién
khoan vay | tién gbc dén nay, tién 14i, chi phi thu hoi no, phi tra tré, ...
Nhom tac gia thuc hién

Str dung phan tich dinh tinh bai nghién ctru lyra chon 89 bién doc 1ap vao mé hinh.

Tiép tuc loai bo cac bién thiéu quan sat va x6a bo mot vai quansat; Cac bién co IV <
0.02 s& bi loai, bién c6 IV > 0.02 s& dugec chon vao mo hinh, cac bién cé tuong quan 16n
hon 0.7 thi s& dua trén IV cta bién nao cao hon sé& gitlr lai. Str dung Stepwise lya chon cac
bién dua vao md hinh. C6 17 bién duoc lya chon va tinh gia tri WOE tuong ung.

Bang 2: Danh sach cac bién dwoe Ira chon 1am bién déc 1ap

Score Pr >
St Effect Entered
o c€8 SIEEEE Chi-Square Chi_Square
1 dity 1| 1003.639 | <0001

(Ty 1€ gia tri khoan vay/thu nhap kha dung)

acc_open_past_24mths

2 . o . 1 995.2945 <.0001
(so0 TK giao dich m¢ trong 24 thang trudc ngay ndp ho so vay)
5 el 1| 973.1144 | <0001
(s0 tién con lai co thé vay trong céc tai khoan thé ngan hang quay vong)
4 inq_last_6mthsw 1| 525435 | <0001
(s6 1an diéu tra trong 6 thang qua) ' '
5 g St OlE] e (1L 6 1| 264.2194 <.0001
(s6 thang ké tir khi mé tai khoan déu tién)
6 Purposew 1| 2087095 | <0001
(muc dich vay tiéu dung, ddo ng, tin dung..)
7 Gy 1| 1243415 | <0001
(Gia tri khoan vay trén Lending Club/ Tong du no hién tai)
T
8 oo 1| 1219971 | <0001
(thoi han vay ctia khoan vay)
9 sl e 1| 851731 | <0001
(So thang ké tir tai khoan ngan hang m¢ dau tién)
10 mths_since recent bc | 78 2574 <0001

(s6 thang tir khi m¢ tai khoan thé gan nhat dén nay)

percent bc gt 75w
11 (ty 1& phan tram sb tai khoan thé vuot qua 75% han murc tin dung 1 65.4251 <.0001
chia cho tong sb tai khoan thé)

annual incw

12 ) 1 70.8672 <.0001
(thu nhap hang nam cia ngudi vay)
13 .Verlf‘lcatlon_statusw 1 84,6592 <0001
(trang thai xac minh thu nhap cua khach hang)
14 , Diiw 1| 35484 <0001
(% s6 thu nhap danh vao viéc tra n¢g hang thang)
revol utilw
15 (céc khodn tin dung ctia ngudi vay dugc sir dung lién quan dén 1 27.2376 <.0001

tat ca cac tin dung quay vong c6 sin)




mths_since recent in
16 ] . . B ‘q \ 1 21.9252 <.0001
(S6 thang ké tir khi hau hét cac cudc diéu tra gan day)
| EEEm iy 1| 164708 | <0001
(so thang ke tir khi 1an m¢ tai khoan bat ky gan nhat dén hién tai)

Nguon: Truy sudt két qud tie phan mém SAS

Nhom tac gia thuc hién

% Lwa chon bién phu thujc va dinh nghiakhdch hang tét va khdch hang xéiu
Théng 2 nam 2016, dua vao trang thai cua cic khodn vay nam 2014 trén LC,lua
chon Loan statuslam bién phu thudc Ygém 7 trang thai nhu sau:
- Current: Cac khoan vay con du no nhung thanh toan day du cac khoan no hang thang.
- Fully Paid: Khach hang d3 thanh toan diy du khoan vay.
- In Grace Period: Trong thoi gian an han, khach hang dugc phép thanh todn khoan
vay ma khong phai ndp phat (15 ngay tinh tir ngay phai thanh todn khoan vay).
- Late (16-30 days): Cac khoan vay tra mudn so v6i han tra tir 16 d¢én 30 ngay.
- Late (31-120 days): Cac khoan vay tra mudn so voi han tra no tir 31 dén 120 ngay.
- Default: Khach hang bi v& ng, qua han trén 120 ngay.
- Charged Off: Cac khoan vay qua han, ng khong thé hoan tra (cham qué 150 ngay).
Biéu @b 1. Cac nhém trong bién phu thudc Y trwée khi phan 16p

Late (31-120
days)
2%

Default Charged Off
% 7%

Late (16-30
days)
0%

In Grace
Period
1%

Nhom tac gia thuc hién
Pén cudi thang 8 ndm 2016, cdp nhat trang thai cua cic khoan vay va xem
laitrang thai cia cac khoan vay tai thang 2 nadm 2016.
Bang 3. Bang tinh ty 1¢ thay ddi trang thaii ciia khach hang sau 8 thang

In
Grace
Period

Late
(31-120  Default
days)

Trangthai
trudce vay

Charged
Off

Fully Paid

100.00%

0.00%

Current

13.88%

80.40%




In Grace Period 8.88% 33.12% 19.14% 2.60% 9.76% | 0.10% | 26.40%
Late (16-30 days) 3.28% 21.79% 0.28% 5.98% 7.55% | 0.00% | 61.11%
Late (31-120 days) 1.40% 4.73% 0.96% 0.58% 5.60% | 0.09% | 86.64%
Default 1.05% 0.00% 0.00% 0.00% 0.53% | 0.53% | 97.89%
Charged Off 0.00% 0.00% 0.00% 0.00% 0.00% | 0.00% | 100.00%
Nhom tac gia tinh todn

Biéu dd 2. Ty 1¢ thay d6i trang thai ciia khach hang sau 8 thang

Default

B Fully Paid

M Current

¥ In Grace Period

M Late (16-30 days)
M Late (31-120 days)
¥ Default

Current I W Charged Off

Late (31-120 days)
Late (16-30 days)

In Grace Period

1 T 1

o 0% 40% 60% 80% 100%
Nhom tac gia thuc hién
Nhom khach hang cé trang thai 13 “Late (31-120 days)” 13 khach hang x4u twong
ung v6iY = 1. Nhitng quan sat c6 trang thai “In Grace Period” va “Late (16-30 days)” &
trang thai trung tinh s& duoc loai bé khéi mau.
Lay ngau nhién 70% mAu dé xay dung mé hinh va 30% mau st dung dé hau kiém.
Bang 4. Két qua Mé hinh

Analysis of Maximum Likelihood Estimates

Parameter DF Estimate Standard W ald Pr > Chi_Square
Error Chi_Square =

Intercept 1 2.3289 0.00912 | 65272.4514 <.0001
acc_open_past 24mths | 1 0.7831 0.0425 339.9262 <.0001
annual incw 1 0.5267 0.052 102.655 <.0001
dti3w 1 0.5389 0.0455 140.3659 <.0001
dtiw 1 0.259 0.0504 26.4611 <.0001
inq_last 6mthsw 1 0.7158 0.0556 165.7191 <.0001
mo_sin_old il acctw 1 0.5404 0.0666 65.8343 <.0001
mo_sin_old rev_tl op 1 0.5253 0.0485 117.4692 <.0001
mo_sin_rent tlw 1 0.2318 0.0571 16.4552 <.0001
mths_since recent bc 1 0.4349 0.0695 39.1241 <.0001
mths_since recent inq | 1 0.2604 0.0625 17.3486 <.0001
percent bc gt 75w 1 0.4587 0.0748 37.5524 <.0001
purposew 1 0.9315 0.0644 209.1187 <.0001
revol utilw 1 0.5908 0.1057 31.2147 <.0001
termw 1 0.6653 0.053 157.4741 <.0001
tyle loanw 1 0.535 0.0523 104.5204 <.0001




verification_statusw 1 0.5056 0.0556 82.7335 <.0001
bc_open to buyw 1 0.6831 0.0541 159.6187 <.0001
Nguon: Truy sudt két qud tie phan mém SAS

Nhom tac gia thuc hién

4. Cham diém khach hang dva trén két qua ciia mé hinh Logistic

Bang 4 cho thdy m&i khach hangtrén LCling véi mét véc to thong tin dau vao X, déu
tinh dugc xac sudt dé khach hang 1a t6t.Lay muc xac suat khach hang t6t nhan véi 1000
thu dugc diém cua khach hang do.

Luya chon diém cat xac suat khach hang tot 10% (murc thong thudng ciia cac ngin
hang) twong tmg véi xac sut 0.842 (tuong tng voi mirc diém 842) lam cin c& cho vay
thi khach hang nao duéi 842 diémsé bj tir chdi cho vay.

Bang 5: Bang chim diém khach hang trén miu xiy dung mé hinh

163023 148511 14512 0.667017462

..<-814 | 8280 | 5.08% 6534 4.40% 4.40% 1746 12(';)3 12.03% 0.002646717
(V]

842<-860 | 8226 | 5.05% 6986 4.70% | 13.61% 1240 |8.54%| 30.05% 0.012126358

860<-874 | 8663 | 5.31% 7472 5.03% | 18.65% 1191 |8.21%| 38.26% 0.017184072

874<-884 | 7589 | 4.66% 6680 4.50% | 23.14% 909 16.26%| 44.52% 0.018617101

884<-894 | 9022 | 5.53% 8021 540% | 28.54% 1001 |6.90% 0.02590869

|

894<-902 | 8284 | 5.08% 7403 4.98% | 33.53% 881 |6.07%| 57.49% 0.027144782

902<-909 | 8147 | 5.00% 7376 4.97% | 38.50% 771 |531%| 62.80% 0.029872711

909<-915 | 7542 | 4.63% 6881 4.63% | 43.13% 661 |4.55%| 67.36% 0.03015398

915<-921 | 8054 | 4.94% 7389 4.98% | 48.10% 665 |4.58%| 71.94% 0.034653214

921<-927 | 8328 | 5.11% 7695 5.18% | 53.29% 633  |4.36%| 76.30% 0.038405526

927<-933 | 8888 | 5.45% 8279 5.57% | 58.86% 609 |14.20%| 80.50% 0.043705776

933<-938 | 7873 | 4.83% 7334 4.94% | 63.80% 539 3.71%| 84.21% 0.040670305

938<-943 | 7922 | 4.86% 7472 5.03% | 68.83% 450 (3.10%| 87.31% 0.043149997

943<-948 | 7770 | 4.77% 7362 4.96% | 73.79% 408 [2.81%| 90.13% 0.043980196

948<-954 | 9166 | 5.62% 8754 5.89% | 79.68% 412 |2.84%| 92.96% 0.053961276

954<-959 | 7351 | 4.51% 7008 4.72% | 84.40% 343 |2.36%| 95.33% 0.044426119

959<-965 | 7940 | 4.87% 7659 5.16% | 89.56% 281  |1.94%| 97.26% 0.0496618

965<-973 | 8583 | 5.26% 8317 5.60% | 95.16% 266 |1.83%| 99.10% 0.054983796

973<-HIGH| 7322 | 4.49% 7191 4.84% | 100.00% 131  [0.90%| 100.00% | 0.048202109

Nhom tac gia tinh todan
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Nhu vay 30% luong khach hang xau tap trung & 3 16p khach hang trén tong s6 20
16p khach hang c6 xéac suat khach hang tot thap nhat. Lép khach hang thir 6 co 51.45%
khach hang xau chung t6 mo hinh cé kha ning phan loai khach hang tt va x4u kha 6
nét. Ty 1é phan trim luong khach hang xau giam dan theo 16p khach hang c6 xéac sut
khach hang tot ting dan. 3.77% luong khach hang xau thudc 3 16p khach hang co xac
suat khach hang tot cao nhat.
5. Panh gia chit lwgng mé hinh bang hé s6 GINI

Biéu do. Pwong cong ROC dua trén 70% mau xay dung md hinh

1
® 09
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go7 PAET4
3 0,6 7
g 05
£ o A ——ROC
£ 03 // // Puong 45
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E o1 L
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0 0,5 1

Cumulative frequency of Good

Nhom tac gia thuc hién
0.667—0.5

Gini = = 0.33403 cho thdy mé hinh c6 kha ning dy bio mirc trung binh.
Hiu kiém mo hinh:St dung 30% mauduoc gitr laidé tinh toan hé sb GINI.

Biéu dd 4: Puong cong ROC dua trén 30% miu hau kiém
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Nhom tac gia thuc hién

Gini = 22272 — (.3289 cho thdy mo hinh c6 kha ning du bao muirc trung binh va hé s6
Gini giita mau xay dung mo hinh va mau kiém dinh kha 6n dinh, khong sai khac nhiéu.

6. Panh gia két qua tng dung mé hinh Logistic
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Ung dung m6 hinh Logistic trong XHTD va chdm diém khach hang 14 cha dé khong
mdi, véi viée ing dung trén co s¢ dit liéu cua LC mot 1an nira khéng dinh tinh khoa hoc
va hitu dung trong van d& XHTD khach hang cho cac to chirc tin dung. Cting v&i md hinh
XHTD hién nay tai cAcNHTMViét Nam,mé hinh Logistic néu dugc ap dung trén co s
bd dit liéu cap nhat, day du s& gitp cac ngan hang dua ra dugc danh gia khach quan hon

doi voi khach hang vay von, giam thiéu rii ro tin dung cling nhu ty I¢ n¢g xau trong céac

ngan hang hién nay.
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