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T 6 M TAT: 
Bai viet nghidn ciJu u'ng dung phUdng phap cay quyet dinh trong c6ng tdc dii hio kha ndng tii 

nd dung ban ciia khdch hang. 
Drfa trSn kho diJ lidu tich Ifiy lam dff li6u hugfn luyen, tinh toan d\i hio kha ndng trd ncf diing 

ban cua khach hang cd nhan tai ngSn hSng thiTdng mai. Thifc hidn ddnb gid k^t qua d\i dodn tren 
cd sd cic mlu diJ lieu trich ra tiJf dff li6u thu thap, tit d6 dua ra cdc gidi phdp tang cifdng nhan di?n 
kha ndng tra nd dung ban ci3a kbdcb bdng giup ngan hang qudn tri rui ro trong hoat dQng cho vay 
ca nhan t6̂ t bdn. 

Tuf khoa: Tra nd dung ban, khdch hang cd nhan, ngdn bang thUdng mai, quan tri rui ro. 

1. Dat va'n de 
Hoat dong cho vay ca nhan la mot bp phan 

quan trgng trong hoat dong tin dung noi cbung cua 
ngan hang. Day la linh vifc dem lai tiem nang phai 
tri^n Idn cung nbif nguon ldi nhuan ben vi?ng cho 
cac ngan hang thifdng mai (NHTM). Tuy nhien, 
boat ddng cho vay vdi dd'i tifdng khdch hang cd 
nhan (KHCN) cung dem lai rui ro cao. Do vdy, 
vide dy bao kha nang tra nd diing han va tim hi^u 
cac nhdn to' tac ddng dd'n kha nang tra nd cua 
KHCN la vd cung quan trpng va cln thie't, di giiip 
cac NHTM tdng crfdng kha ndng nhdn dien, kha 
ndng tra nd diing han ciia khdch hang, gop phan 
gidm thidu nd xd'u va tang crfdng cdng tdc quan tri 
nii ro tin dung [1-2]. 

Da CO nbieu nghien cffu ve kha nang tra nd 
diing ban cua khach hang. Mdi di tai drfdc nghidn 
cffu vdi cdc ITnh vrfc, dia ban, nhom do'i trfdng vd 
muc dicb khdc nhau. 

Nghidn cffu ndy se sff dung md hinh cay quye't 

dinh qua 2 thuat todn IDS (Iterative Dichotomiser 
3) va CART (cay phan loai vd b6i quy) de dff bdo 
kha nang trd nd diing han tai mot NHTM vd so 
sdnh ke't qud vdi mo hinh logit van dang drfdc dung 
phd bid'n bidn nay [3-4]. 

2. Lfng dung cSy quyd't dinh drf doan kha ndng 
tra nd dung han cua KHCN tai NHTM 

2.1. Sdli^u vd bien sd 
Ngu6n so'hdu: Bdso lieu drfdc lâ y tff trang web 

kaggle.com ve cdc KHCN vay nd tai mot NHTM. 
Sau khi xff ly drf lieu gom 5(X) quan sdt vdi 8 bie'n: 
Trd nd, dp tu6i, gidi tinh, tinh trang ke't hon, muc 
dich vay, tdi san thd'chap, thdi han vay, thu nhap. 

Cac bie'n so': 
- Bid'n phu thudc: Bid'n "Tra nd" bao gom hai 

thupc tinh la trd nd diing han (c6) vd tra nd khdng 
dung han (khdng). 

- Bid'n dpc lap: Bao gom 7 bi^n: Do tuoi, gidi 
tinh, tinh trang ke't hon, muc dich vay. tai san the 
cha'p, thdi ban vay va thu nhap. 
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2.2. Ke't qud phiAfngphdp cdy quyet dinh 
2.2.1. "Thugt todn IDS trong dtf bdo khd ndng tra 

no dung han cda KHCN (Bdng 1) 
Cdc luat ffng vdi cay quyd't dinh ID3: 
• Ne'u khach bang co TSTC tbi tra nd dung ban. 
• Ne'u khdch hang khong cd TSTC, muc dfcb 

vay Id tidu dung erf tni vd dp tudi la ngrfdi gia tbi 
tra nd diing han. 

• Nd'u khdch bang khdng cd TSTC, muc dich 
vay la tieu dung erf tni va dp tudi la thanh nien thi 
tra nd khdng dffng ban. 

• Nd'u khach hang khdng co TSTC, muc dich 
vay la tieu dUng erf tru, dp tudi la trung nien, khoan 
vay la ngan ban thi tra nd khdng diing ban. 

• Nd'u khach hdng khdng cd TSTC, muc dich 
vay la tieu diing cff tni, dp tudi la trung nien, khoan 
vay la dai ban thi tra nd dung ban. 

• Ne'u khdch hang khdng cd TSTC, muc dich 
vay la tieu dung erf tiff, dp tudi la trung nidn, khoan 
vay la tiung ban thi tra nd khdng dung han. 

• Ne'u khdch hang khdng co TSTC, mue dich 
vay la dau trf, gidi tinh nam thi trd nd khdng diing 
han. 

• Nd'u khdch hang khong co TSTC, muc dich 
vay la dau tff, gidi tinh nff tbi trd nd dung han. 

• Nd'u khdch hang khdng cd TSTC, muc dieh 
vay Id tidu dung phi erfu tru, thu nhap thap thi tra 
nd diing han. 

• Ne'u kbdcb bdng khdng cd TSTC, mue dieh 
vay la tieu dung phi erf tru, thu nhap trung binh thi 
trd nd khdng dung han. 

• Nd'u khaeh hang khdng ed TSTC, muc dieh 
vay Id tieu dung phi erf tru, thu nhap cao, dp tudi la 
thanh nien tbi tid nd dung ban. 

• Nd'u khdch hang khong co TSTC, muc dich 
vay Id tidu diing phi erf tni, thu nhap cao, dp tudi la 
ngrfdi gia tbi tra nd khdng dung ban 

• Nd'u khach hdng khdng cd TSTC, mue dfch 
vay la tieu dung phi erf tru, tbu nhdp eao, do tudi la 
trung nidn, khoan vay la ngan ban thi tid nd dung 
ban. 

• Nd'u khdch hang khdng cd TSTC, muc dieh 
vay la tieu dung phi crftiii, thu nhdp cao, dp tudi la 
tmng nien, khoan vay la tiung ban tbi tia nd khong 
diing ban. 

Bang 1. Mo hinh cay quyet djnh 
tii thuqt todn ID3 

TSTC = Khong 
Mucdich = TD cu tru 

Tuoi = Trung nien 

I Khoanvay = Ngan han'Khong (16,0/5.0) 

I Khoanvay = Dai han: Co (6.0/1.0) 

I Khoanvay = Trung han: Khong (0.0) 

Tuoi = Than nien: Khong (5.0/1.0) 

Tuoi = Nguoi gia: Co (16.0/2.0) 

Mucdich = Dau tu 

Gioi tinh = Nam: Khong (71.0/90) 

Gioi tinh = Nu: Co (9.0/1.0) 

Mucdich = TD phi cu tru 

Thunhap = Thap: Co (28.0/2 0) 

Thunhap = Trung binh' Khong (5.0/1.0) 

Thunhap = Cao 

Tuoi = Trung nien 

I Khoanvay = Ngan han: Co (3.0/1.0) 

I Khoanvay = Dai han: Khong (0.0) 

I Khoanvay = Trung han: Khong (11.0/3.0) 

Tuoi = Than nien: Co (4.0/1.0) 

Tuoi = Nguoi gia: Khong (3.0) 

Mucdicfi = SX kinh doanh 

Kethon = Co gia dinh. Co (38.0/1.0) 

Kethon = Doc than: Khong (8.0/2.0) 

TSTC = Co: Co (277.0/16.0) 

Nguon: Phdn tich cda tdc gid 

• Ne'u khach hang khdng cd TSTC, muc dieh 
vay Id tieu diing phi erf tru, thu nhap cao, dd tudi la 
trung nien, khoan vay la ddi ban thi tra nd khdng 
diing ban. 

• Nd'u khaeh hang khdng cd TSTC, mue dieh 
vay la san xua't kmh doanh, tinh trang hdn nhan la 
dd kd't bdn thi tia nd dung ban. 

• Nd'u khach hdng khong eo TSTC, muc dich 
vay la san xua't kinh doanh, tinh trang hdn nhdn Id 
ddc thdn tbi trd nd khdng dung ban. 

Danh gia mo hinh: {Bang 2) 
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Bang 2. Ma trgn Cofusion Matrix 

tCI thuqt toan ID3 

B6ng 4. Ma trgn Cofusion Matrix 

tif tliuOt toan CART 

=== Confusion Matrix = = 

a 

96 

25 

b 

27 

352 

<~ classified as 

a = Ktiong 

b = C6 

= = Confusion Matrix = 

a 

86 

19 

b 

37 

368 

< - classified as 

a = Kii6ng 

b = C6 

Nguon: Phdn lich ciia tdc gid 

2.2.2. Thugt todn C/KRT trong du bdo khd ndng 

trd na dung han ciia KHCN (Bang 3) 

Ddnh gid md binh: (Bdng 4) 

2.2.3. So sdnh ket qud cdc mo hinh 

Nghien effu dffa ra mpt so' ke't qud ciia phffdng 

Nguon: Phdn tich ciia tdc gid 

phap cay quyet dinh vdi md binh logit d^ so sdnh 

cde mo binh. (Bdng 5) 

Phffdng phap cdy quyet dinh su" dung tren 2 

thudt toan IDS va CART co ke't qua kha tdt, drf bdo 

chinh xac gan 90% vd ed chi sdddnh gid mo hinh 

Bang 3. Mo hinh cay quyet djnh tiT thuqt toan CART 

TSTC = (Co) 

Gioi tinh = (Nu)- Co{120 0/2.0) (24%_0.98) 

Gioi tinh !=(Nu) 

I Thunhap = (Thap)|(Cao): Co(83.0/3.0).(16.6%__0.96) 

I Thunhap != {Thap)|(Cao) 

I I Mucdich = (Tieu dung phi cu tru)|(SX Itinh doanh)l(Tleu dung cu iru): Co(58.0/6.0}.(11.6%_0.9) 

1 I Mucdich != (Tieu dung phi cu tru)|(SX kinh doanh)|(Tleu dung cu tru) 

1 I I Khoanvay = (Trung han): Co(7.0/1.0).(1.4%_0.86) 

t I I Khoanvay 1= (Trung han) 

I I I I Tuoi = (Trung nien): Co(7.0/2.0).(1.4%_0.71) 

I I I I Tuoi != (Trung nien): Khong (2 0/0.0).(0.4%J) 

TSTC != (Co) 

Mucdich = (SX kinh doanh)|(Tieu dung phi cu tru)|(Tieu dung cu tru) 

I Khoanvay = (Dai han) 

Kethon = (Co gia dinh): Co(36.0/2.0).(7 2%_0 94) 

I I Kethon i= (Co gia dinh) 

I ( I Mucdich = (Tieu dung cutru)|(Tleu dung phi cutnj)|(Dautu):Co(13.0/1.0).(2.6%_0.92) 

I I I Mucdich != (Tieu dung culru)|(Tieu dung phi cutru)l(Dautu): Khong (2.0/0.0).(0.4%J) 

I Khoanvay != (Dai han) 
Mucdich = (SX l<inh doanh) 

I Kethon = (Co gia dinh). Co(14.0/0.0).(2.8%_1) 

I Kethon != (Co gia dmh): Khong (6.0/2.0).(1.2%_0.67) 

Mucdich != (SX l<inh doanh) 

I Thunhap = (Thap) 

I I Mucdich = (Tieu diing phieu tru): Co(13.0/1.0) (2 6%_0.92) 

] I Mucdich != (Tieu dung phi cu tru) 

I I I Kethon = (Doc than) Co(13.0/5.0)(2.6%_0.62) 

I I I Kethon!^ (Doc than): Khong (2.0/0.0).(0.4%_1) 

I Thunhap != (Thap) 
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I I Tuoi = (Nguoi gia) 

I I I Mucdich = (Tieu dung cutru)|(Dautu)|(SX idnh doanti).Co(8.0/0.0).(1.6%J) 

I I I Mucdich != (Tieu dung cutru)|(Dautu)|(SXI<lnh doanh); Khong (5.0/0,0).(1%_1) 

1 I Tuoi != (Nguoi gia) 

I I I Thunhap = (Cao)l(Thap) 

I I I I Gioi tinh = (Nu):Co(10.0/4.0).(2%_0.6) 

l l l l GIOI tinh !=(Nu): Khong (8.0/2.0).(1.6%_0.75) 

I I I Thunhap !=(Cao)|(Thap): Khong (13.0/1.0).(2.6%_0.92) 

Mucdich 1= (SX kinh doanh)|(Tieu dung phi cu tru)|(Tleu dung cu tru) 

Gioi tinh = (Nu): Co(9.0;i.0).(1.8%_0.89) 

Gioi tinh 1= (Nu): Khong (71.0/9.0).(14.2%_0.87) 

Bang 5. ChT sd ddnh gid cdc 

md tiintt ngtiien cCfu 

Cay quy^t djnh ID3 

Cay quyet dmh CART 

Mo hinh logit. 

MSE 

0.3 

0.302 

MAE 

0.166 

0.169 

XacsuSt 

du bao diing 

0.896 

0.888 

0.854 

Nguon: Phdn tich ciia tdc gid 

(MAE, MSE) khd nhd eho thay md hinh la phu bdp 
trong vide dff bdo khi nang tra nd dung ban eiia 
khaeh hang. 

3. Kd't luan va ktiuyen nghi 
3.1. Ket luqn 
Kd't qua nghien effu eho tba'y, md hinh cay 

quyet dinh khd phii bdp cho vide dff dodn kha 
nang tra nd dung ban ciia KHCN, giup ngdn 
hang cd the nhan dien nhi?ng nhdm khach bang 
khong cd kha nang tra nd dung han, tff dd cd 
nhiJng bidn phdp nbSm phdng ngffa rui ro. Ti:f 
cay quyd't dinh ed the tha'y, nhffng ngffdi ed 
TSTC da so' dIu tra nd diing ban va chid'm mdt 
ty trpng kbd cao. Sau dd la cae khdch hang cd 
thu nhap cao, khdch bang vay de kinh doanh 
trong di^u kien da ke't hdn vd kbdcb bang Id 
trung nidn vay ddi ban. Ngffdc lai, nhffng kbdcb 
hang khdng cd tdi san the' cha'p vd vay eho viec 
dau tff ehie'm ty phan Idn trong nbffng khdch 
hang khdng trd nd diing han. 

Ngodi viec phan tich, dff bdo kha nang tra nd 
diing ban ciia khaeh bdng, nghidn cffu edn dffa ra 

Nguon: Phdn tich cda tdc gid 

Sff khdc biet giffa phffdng phdp cay quye't dinh vdi 
md hinh logit ve kd't qua tbffc nghidm. 

3.2. Khuye'n nghi 
Khdch hang vay vo'n d cac NHTM rat da dang 

nen tiiy theo tffng giai doan va dd'i tffdng can cd 
chie'n Iffde khach hang vd muc tieu cu thd. 

NHTM e^n nhin diing tbffc trang dff nd de ed 
bien phap thich hdp xff ly nd qud ban phdt sinh. 
Qud trinh xff ly phai tuan thu diing cd ehd' bien 
hanh kd't hdp vdi cdc bien phdp xff ly linh boat, 
vffa trdnh ton thd't cho ngan bang, vffa gidp khdch 
hdng thao gd khd khan. NHTM can tim hieu 
nguydn nhan khdch hang vay vd'n khdng trd dffde 
nd vay diing ban. Tff dd, ngan hdng co the phdn 
tich va tim ra nguydn nhdn nd qua han phat sinh vd 
danh gia thffe trang nd cua tffng hd sd eho vay de' 
cd bidn phdp xff ly. 

Hidn dai hda trang thiet bi, cd sd vat cha't la ydu 
cau dd'i vdi cac chi nhdnb bien nay. Dieu nay 
khdng nbffng giiip nhdn vien lam vide hieu qua, 
phdt huy hd't khd ndng ma cdn tao a'n tffdng td't dd'i 
vdi khach hang. Thdi gian lam thu tuc hay giao 
dieh giffa ngan hang vd khach hang didn ra nhanh 
chdng, ddn gian. Nbffng ye'u to' ve cd sd vdt eha't se 
anh hffdng de'n tdm ly eua khdch hdng ve quy md, 
vi the' ciia cbi nhanh. Hoat ddng cho vay KHCN cd 
ddc diem la so'Iffdng kbdcb hang vay nhieu nhffng 
quy md khoan vay nhd, do do vide ap dung cdng 
nghd hien dai se giup tdng nang sua't lao ddng, tie't 
kiem thdi gian tbffc hidn quy tnnh nghidp vu, phuc 
vu nhu eau khdch hang nhanh chdng hdn, tff dd 
dem lai uy tin cho ngan hang • 
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TriTcfng Dai hpc Kinh td'Qud'c dSn 

FORECASTING CUSTOMERS' ABILITY TO MAKE 
ON-TIME DEBT PAYMENTS TO COMMERCIAL BANKS 

• PHAM THI HUONG HUYEN 
• NGUYEN VAN TON 

National Economics University 

ABSTRACT: 
This study examines the application of the decision tree method to forecast customers' ability 

to make on-time debt payments. The accumulated data were employed as the training data to 
predict customers' abiUty to make on-time debt payments to commercial banks. The predictions 
were assessed by using samples extracting from collected data, thereby offering solutions for 
enhancing the forecast customers' ability to make on-time debt payments to commercial banks. 
This study is to help commercial banks better manage risks of individual lending. 

Keywords: On-time debt payment, individual customers, eommericial bank, risk 
management. 
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