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Tém tit: Cham dzem tin dung la mot giai doan quan trong trong quy trinh quan ly
rili ro cia cdc té chire tdi chmh va ngan hang Chdm diém tin dung 1ot se g6p phan
lam cho chdt lwong cho vay tot hon. Chat lwong cho vay la yéu té quyét dinh hang
dau dén si canh tranh, ton tai va loi nhuan clia cdc 16 chwc tai chmh ngan hang.
Cdc ky thudt hoc mdy di gép phan cdi tién ding ké vé hiéu sudt phan logi trong
cham dzem tin dung, dong thoi gidam thiéu rii ro cho danh gid tin dung. Bai bao dua
ra mot s6 ky thudt hoc may cho cham diém tin dung da va dang dwoc cac 16 chire
tai chinh va ngdn hang sit dung; dwa ra két quad thir nghiém cdc ky thudt hoc mdy
trén bo dir licu Kaggle- bo dir liéu mién phi cho nghién ciru vé khoa hoc dit liéu, tir
dé danh gid hiéu sudt phdn logi ciia cdc ky thudt hoc mdy nay. Qua dénh gid thi cdc
thudt todn vé hoc sau cho két qud khd tot va can tiép tuc nghién civu trong tirong lai.
Tir khéa: Ky thudt hoc may, Chdm diém tin dung, Hoc sau.

1. Giéi thiéu dung quan trong trong quan 1y rai ro d6i véi
hé thong cac ngin hang thuong mai. Két
Xeép hang tin dung cta khach hang 1a ndi  qua x&p hang tin dung la mét yéu to6 quan

Some machine learning techniques for credit scoring

Abstract: Credit scoring is an important stage in the risk management process of financial institutions
and banks. A good credit score will contribute to a better loan quality. Loan quality is the decisive
aspect of the competition, existence and profitability of banks and financial institutions. Machine
learning techniques have contributed to a significant improvement in the grading performance in
credit scoring while also minimizing the risk of credit rating. The paper outlines some machine learning
techniques for credit scoring that have been used by financial terms. The test results of machine
learning techniques are obtained based on Kaggle datasets, the free datasets for data science research,
which evaluate the classification efficiency of these machine learning techniques and suggest some
recommendations. The deep learning algorithms give good results to study in the future.
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trong can xem xét trong viéc ra quyét dinh
cho vay. Do d6, hé thong xép hang tin dung
1a mot cong cu quan trong dé ting cudng
tinh khach quan, nang cao chat lugng va
hi€u qua hoat dong tin dung. Hién nay, cac
ngan hang thuong mai da va dang ap dung
nhiéu ki thuat khac nhau dé xép hang tin
dung khach hang. M6 hinh tinh diém tin
dung 1a phuong phéap lugng hod mirc do rui
ro, thong qua d4anh gia thang diém, cac chi
tiéu danh gia trong nhimg moé hinh cham
diém duoc ap dung khac nhau d6i véi timg
loai khach hang. Cung voi su phat trién cta
khoa hoc may tinh va cac ki thuat khai pha
dir liéu, nhiéu phuong phap khai pha dit
ligu da duoc dua vao str dung trong thuc
té nhu cdy quyét dinh va cac ki thuat phan
16p, phan cum, hoc sdu... Theo Amitha
Mathew (2021), k¥ thuat hoc sau dang thuc
hién t6t hon cac ky thudt hoc may hién tai
dic biét 1a voi dir liéu phi cau truc.

Hand va Jacka (1998) di noi rang “Qua
trinh (b6i cac t6 chirc tai chinh) moé hinh
hoéa mic do tin nhiém duoc goi la chdm
diém tin dung”. Qua trinh nay bao gém thu
thap, phan tich va phan loai cac yéu t6 va
bién s6 tin dung khac nhau dé danh gia cac
quyét dinh tin dyng. Trong cic md hinh
cham diém tin dung truyén théng duoc
st dung, ngudi vay tiém ning phai co du
thong tin tin dung. Cach lam nay phu thude
rat nhiéu vao quan diém chu quan ctia nhan
vién tin dung, do d6 cac ngan hang phai
dbi mat v6i nhiéu rai ro béi trinh d6 tham
dinh ciia nhan vién con han ché, nhan vién
c6 thé thong ddng v6i khach hang dé nang
hang tin dung... Trong truong hop khong
c6 thong tin nay, diém tin dung khong thé
tinh toan dugc, va mot nguoi di vay c6 kha
nang dang tin cay thuong kho c6 kha ning
tiép can tin dung va xay dung mot lich sir
tin dung vdi ngan hang. Véi viéc st dung
cac ngudn dit liéu thay thé va tmg dung cac
thudt toan hoc may dé gitip phét trién kha
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ning danh gia va su sin long tra ng, ngudi
cho vay c6 thé dua ra cac quyét dinh tin
dung truéc day khong thé.

Nhu cau cham diém tin dung ma thuc té dat
ra di khién cac nha nghién ctru phat trién
cac md hinh chdm diém tin dung, tor do
gitip nguoi cho vay quyét dinh cp hay tir
chéi tin dung cho nguoi ndp don. Cong cu
chdm diém tin dung str dung hoc may dugc
thiét ké dé tang toc cac quyét dinh cho vay,
dong thoi co kha ning han ché rui ro. Ap
dung thudt todn hoc may da cho phép phan
khtc chét lwong cua ngudi di vay 16n hon,
nhanh hon va ré hon, gitp tao diéu kién tiép
can tin dung t6t hon. Muc tiéu ctia mo hinh
chim diém tin dung 1 phan loai ngudi ndp
don tin dung thanh hai hang: hang “tin dung
t6t” ¢co trach nhiém bdi hoan nghia vu tai
chinh va hang “tin dung xAu” s& bi tir chdi
tin dung do kha nang vd ng cao. Viéc phan
loai ndy phu thudc vao dic diém xa hoi hoc
ctia nguoi di vay (nhu tudi, trinh do hoc van,
nghé nghiép va thu nhap), tinh hinh tra no
cac khoan vay trudc do va loai khoan vay...
Mot sd ky thuat hoc may cho chdm diém tin
dung nhu: mang no ron nhan tao, K-Nearest
neighbour, support vector machine - SVM,
cdy quyét dinh... Theo Amitha Mathew
(2021), k¥ thuat hoc sau dya trén mang no
ron sau va ung dung cua né dang l1a hudong
nghién ctru duogc nhidu ngudi quan tam va
thu dugc nhimng két qua kha quan. Ky thuat
hoc sdu da giai quyét dugc mot sb vudng
mic ma cac thuat toan hién nay gip phai do
1a xr Iy voi dil lidu phi ciu tric.

Bai bao gidi thiéu mot s6 thuat toan hoc
may va thur nghiém, so sanh, danh gié cac
thuat toan trén bo dir licu Kaggle va tuor do
dua ra két luan.

2. Cac k§y thuét hoc may cho chim diém
tin dung

Mot van dé 16n doi voi cac to chire tai
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M6t s6 ki thuat hoc méy cho chdm diém tin dung

chinh va ngén hang 14 lam thé nao dé xac
dinh duogc tin dung xau, vi tin dung xau cb
thé gy ra cac van dé nghiém trong trong
tuong lai. Diéu nay dan dén that thoat von,
giam doanh thu va lam ting ton that cia
ngan hang, c6 thé din dén mat kha ning
thanh toan hodc pha san. Hién nay, co rat
nhiéu ki thuat hoc may dé phan loai khach
hang. Bai bao s& dwa ra mot sb ki thuat hay
duogc st dung:

2.1. K ling giéng gan nhdt (K-Nearest
Neighbors - KNN)

Theo Ram Babu, Mr.A.Rama Satish (2013)
thi thuit toan K lang giéng gan nhét 1a
mot ki thuat hoc c6 giam sat (supervised
learnlng) dung dé phan loai d6i tuong méi
bang cach tim diém tuong dong glu’a quan
sat mai voi dit lidu sdn c6. Mot dbi tuong
dugc phan 16p dua vao K lang giéng cia
n6. K 1a s6 nguyén duong dugc xac dinh
trudc khi thuc hién thuat toan. Nguoi ta
thuong dung khoang cach Euclidean dé
tinh khoang céach gitra cac ddi tuong.
Thuat toan KNN duoc mo ta nhu sau:

- Xéc dinh gié tri tham s6 K (s6 lang giéng
gan nhat).

- Tinh khoang cach glua dbi tuong can
phan 16p v6i tit ca cac dbi tuong trong tap
huan luyén (thuong st dung khoang céc
Euclidean).

- Sip xép khoang cach theo thir tu ting dan
va xac dinh K lang giéng gan nhét voi ddi
tugng can phan 16p.

- Lay tat ca cac 10p cta K lang giéng gan
nhat da xac dinh.

- Dya vao phan 16n 16p cua lang giéng gan
nhat dé xac dinh 16p cho ddi tuong can
phan 1op.

KNN la mdt m6 hinh don gidn va truc quan
nhung van ¢ hiéu qua cao vi n6 khong tham
s6; mo hinh khong dua ra gia dinh nao vé
viéc phan phéi dir liéu. Hon nita, n6 c6 thé

duoc st dung truc tiép dé phan loai da 16p.
2.2. Cay quyét dinh

Theo Joao A. Bastos (2008), Cay quyét dinh
la k¥ thuat phan loai khac dugc sir dung dé
phat trién cac mé hinh tinh diém tin dung.
Cay quyét dinh 12 mot trong nhitng thuat
toan may hoc pho bién nhét hién nay. Véi
ky thuat phan 16p dua trén cay quyét dinh,
két qua cua qua trinh xay dung mé hinh s&
cho ra mot cay quyét dinh. Thuat toan bat
dau véi mot nit gbe chira mot mau nguoi
nop don tin dung tét va xau. Sau do, thuat
toan lap lai tit ca cic phép phan tach co
thé co dé tim thudc tinh va gia tri giéi han
tuong Ung mang lai sy phan tach tot nhat
thanh mot bén c6 phan 16n 1a tin dung tét va
bén kia chi yéu 1a tin dung xu. Cay quyét
dinh sé sinh ra cac luat dé du doan 16p cua
cac dbi tuong chua biét. Cay quyét dinh 1a
cdy ma mdi nat biéu dién mot dic trung
(tinh chat), mdi nhanh (branch) biéu dién
mot quy ludt (rule) va mdi 14 biéu bién mot
két qua (gia tri cu thé hay mot nhanh tiép
tuc). C6 rat nhiéu thuat toan cay quyét dinh
nhu ID3, J48, C4.5, CART (Classification
and Regression Tree)... CART la mot ki
thuat hoc may dugc ap dung dé du doan.
CART dung Gini Index dé kiém tra. Chi s6
Gini 1a thudc do su phan tan hoac tinh da
dang trong mot nut.

2.3. Naive Bayes

Theo Olatunji J. Okesola (2017), Thuat toan
Naive Bayes (NB) 1a mot thuat toan dua trén
dinh 1y Bayes vé 1y thuyét xac suat dé dua
ra cac phan doan cling nhu phan loai dir liéu
dua trén céc dir liéu dugc quan sat va théng
ké, dugc tng dung dé dua cac dy doan co
dd chinh xac cao, dua trén mot tap dir licu
da duoc thu thap. Thuat toan Naive Bayes
thudc vao nhoém hoc may c6 giam sat.
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2.4. Mdy hé tro vector- Support Vector
Machine (SVM)

Theo R.H. Davis, D.B. Edelman, va A.J.
Gammerman (1992), May hd trg vector-
Support Vector Machine (SVM) 1a mot thuat
toan hoc may ¢ giam sat duoc str dung phd
bién cho cac bai toan phan 16p. SVM duoc
Vapnik gi6i thiéu lan dau tién va sau dé tro
nén phf) bién. Y tuong ctia SVM la tim mot
siéu phang (hyper lane) dong vai tro 1a ranh
g101 quyet dinh, dé tach hai lop khac nhau.
Van dé 1a co rat nhleu siéu phang, chung ta
phal chon ci nao dé t01 uru nhat? Sidu phang
t61 ru ma chung ta can chon 1a siéu phang
phan tach co 18 16n nhat. Ly thuyét hoc may
da chi ra rang mot siéu phang nhu vay sé cuc
tiéu hoa gidi han 16i mac phai.

2.5. Ky thudt hoc sau (Deep learning)

Theo Cuicui Luo, Desheng Wu, Dexiang
Wu (2017) khai niém hoc sau dugc phat
trién 1an dau vao nhirng nim 1960. Pén
nam 2011 va 2012, thuat toan hoc sau duoc
thiic ddy boi sy gia ting manh mé trong stc
manh tinh todn ctia may tinh hi¢n dai va dat
duoc nhiéu thanh tuu trong nhiéu linh vuc
trong do6 co6 tai chinh ngan hang. Hoc sau
cho phép moét luong 16n dir liéu dugc phan
tich rat nhanh chong, nd ¢6 thé xur Iy pham
vi ddu vao tin dung rong hon, giam chi phi
danh gia rui ro tin dung.

K¥ thuat hoc sau 1a mgt thuat toan hoc may
dugc xay dung dua trén mot sb y tuéng md
phong hé thdng nio bo ctia con ngudi. N6
biéu dién dir liéu thong qua nhiéu tang tir cu
thé dén triru teong qua d6 trich rat duogc cac
dac trung c6 y nghia. Theo Amitha Mathew
(2021) Hoc sau (deep learning) con dugc
goi 1a hoc co cAu trac sdu hodc hoc phan
cép, la mot phén cua hoc may dua trén cac
mang no ron nhan tao. Hoc sau la mot tap
hop céc thuat toan dé mo hinh dir lidu triru

GIANG THI THU HUYEN

tuong héa & mirc cao bang cach sir dung
nhiéu 16p xtr Iy véi cdu trac phirc tap, hodc
bang cach khac bao gdm nhiéu bién d6i phi
tuyén. Theo Cuicui Luo (2017) thi ¢6 nhiéu
k¥ thuat hoc sdu Deep learning cho chdm
diém tin dung, bai bao s& dua ra bon ky
thuét hoc sau cho chim diém tin dung:

2.5.1. Mang no ron nhiéu 16p (Deep
Sequential Neural Network)

Mang no-ron nhiéu 16p 13 mét kiéu don
gidan cua mé hinh Deep learning voi céc
mang no-ron chira 16p lién tiép xép chong
nhau. Trong thyc nghiém, dé nang cao
hiéu qua ctia mé hinh, ta thiét ké cac tang
mang véi mat d6 no-ron khac nhau cho mdi
tang. Str dung ham kich hoat (activation
function) sau rectified linear (ReLU): 6(x)
= max(0, x); hyperbolic tangent (tanh):
0(x) = sinh (x) + cosh (x) = (e* - e*) + (&*
+ e™; sigmoid: 0(x) = (1 + ¢™)"'. Pé danh
gia m6 hinh mdt cach khach quan, st dung
Ham loss cross-entropy.

L(@—-—Z[ylog(p)m plog(1 - p)]

i

1

= ;z z y;log(p,)
i=1 j=

Trong d6 i 1a chi s6 ciia cic quan sat, j 1a
cac 16p, y 1a nhan va p; €(0,1): ijl.j =1,
Vi, j la gia tri du doan.
Kién triic ciia mo hinh dwgc mé ta chi tiét
dudi day (&p dung cho dir liu Kaggle
Credit):
Thuat toan dugc mo ta nhu sau:
1. Input (length = 60)
2. Dense layer (60, input dim = 10, kernel
initializer = ‘uniform’, activation function
="relu’)
3. Dense layer (5, kernel initializer =
‘uniform’, activation function =’relu’)
4. Dense layer (1, kernel initializer =
‘uniform’, activation function = ‘sigmoid’)
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2.5.2. Mangnorontichchdp (Convolutional
Neural Network)

Mang no ron tich chdp 1a mot mang no ron
nhan tao voi cac toan tu tich chap. N6 co
kha nang hoc mot lugng 16n cac dir ligu
trong khoang thoi gian ngin hon nhiéu so
v61 mang no ron thong thuong. Ly do 1a nd
str dung it trong s6 hon trong khi d6 chinh
xac chi kém hon mot phan nho so véi kién
trac truyén thong.

Thuat toan dugc mo ta nhu sau:

1. Input (length = 14, shape(14,1))

2. 1D Convolution layer (filters = 150,
kernel size=1)

3. Max pooling layer (pool size = 1)

4. Fully connected (N = 14, activation
function = ’relu’)

5. Fully connect (N = 1, activation function
= ’sigmoid’)

2.5.3. Mang no ron héi quy (Recurrent
Neural Network)

Y tuéng chinh ctia mang no ron hdi quy
1a str dung chudi cac thong tin. Trong cac
mang no-ron truyén théng tit ca cac dau
vao va dau ra 1a doc lap v6i nhau, khong
lién két thanh chudi. Mang no ron héi quy
duoc goi 1a hdi quy bai 1& chung thuc hién
cing mot tac vu cho tat ca cac phan tir ciia
mot chudi véi dau ra phy thude vao ca cac
phép tinh trudc do6. Noi cach khac mang no
ron hoi quy c6 kha ning nhé cac thong tin
duoc tinh toan trudc do.

Thuat toan dugc mo ta nhu sau:

1. Input (length = 24)

2. RNN = SimpleRNN(N = 100, return_
sequences = True, dropout = self.dropout,
activation function = ‘sigmoid’)

3. Dropout(0.5)

4. Full connected(N = 1, activation function
= ‘sigmoid’)

2.5.4. Mang bé nhé ngdn-dai han (Long
Short-Term Memory)

M5 hinh mang by nhd ngan-dai han khong
khac mé hinh truyén théng cua mang no
ron hoi quy, ching chi khac nhau & cach
tinh todn clia cac nuat an, mang bd nhd
ngin-dai han sir dung ham tinh toan khac
O cac trang thai 4n. BO nhé cua mang bo
nhé ngan-dai han duoc goi 13 té& bao (Cell)
va ban c6 thé tuong tugng rang ching 1a
cac hop den nhan dau vao 1a trang thai phia
trude va dau vao hién tai. Bén trong hop
den nay sé tu quyét dinh cai gi can phai
nhd va cai gi s€ xoé di. Sau do, ching sé
két hop v6i trang thai phia trudc, nhé hién
tai va dau vao hién tai. Vi vay ma ta co thé
truy xuét duoc quan h¢ phu thu¢c xa nhau
rat hiéu qua.

Thuat toan dugc mo ta nhu sau:

1. Input (length = 24)

2. LSTM(N = 24, activation function =
‘sigmoid’, loss = ’binary cross entropy’,
optimizer = rmsprop’)

3. Dropout(0.5)

4. Full connected(N = 1,activation code =
‘sigmoid’)

3. Két qua thir nghiém cac ky thuat hoc may

Bai bdo su dung bo dir liéu Kaggle danh
giad hi€u qua cac ky thuat hoc may. Kaggle
c6 nhiéu b¢ dit liéu khac nhau cho céc linh
vuce nham hd trg cho nghién ctru vé hoc
may va khoa hoc dir li¢u. Kaggle da duogc
cac nha nghién ctru trén thé gidi sir dung
rong rai. Kaggle credit 1a mot b dir licu
tot duoc su dung cho cac cudc thi va cac
nghién curu vé chidm diém tin dung. B6 dir
liéu ndy bao gém thong tin cta 250.000
ngudi vay von voi 150.000 ban ghi ¢6 nhin
va 100.000 truong hop khong c¢6 nhan. Céc
ban ghi dugc gan nhan twong tng voi “tin
dung xau” hodc “tin dung tot”.

Thuc nghiém trén bo dir liéu Kaggle va st
dung phuong phap danh gia chéo (10-fold
cross validation), 1y két qua trung binh dé
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so sanh hi¢u qua céac thuat toan K-Nearest
neighbor (kNN), cay hoi quy (CART),
Naive Bayes (NB) va may hd tro vector-
Support Vector Machine (SVM), cac thuat
toan hoc sau (mang no ron nhiéu 16p (Deep
Sequential Neural Network— DSNN),
mang no ron tich chdp (Convolutional
Neural Network- CNN), mang no ron hoi
quy (Recurrent Neural Network— RNN),
mang bd nhé ngan-dai han (Long Short-
Term Memory— LSTM). Panh gia hiéu qua
cua cac thuat toan dua trén 4 do do sau day:
Accuracy, Precision, Recall va F1-score.
TP = s6 lugng diing tich cuc

FP =sb lugng sai tich cuc

TN = s luong dung tiéu cuc

FN = s lugng sai tiéu cuc

P = s6 luong ban ghi 16p tich cuc thyc té
N=sb lugng ban ghi 16p ti€u cuc thuc té
Két qua vé do chinh x4c cta cac thuét toan
duoc thé hién trong Bang 2.

Két qua tong hop ddi voi bo dir lieu Kaggle
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credit khi so sanh trén d§ do accuracy, céac
thuat toan déu c6 duoc két qua rat tot trén
90% (trt CART la 89,2%). Khi so sanh
trén do do Precision, Recall va F1 thi do
chinh x4c cua céac cac thuat toan hoc sau tot
hon so véi cac thudt toan truyén thong. Két
qua tdt nhat dat dugc véi do do Fl-socre 1a
51,12%, d6 do Precision la 53,20%, do do
Recall 1a 49,20% do mang RNN dem lai.
Nguyén nhan la do kha nang hoc cua cac
thuét toan hoc sau tot khi duge diéu chinh
s6 16p va sd no ron & mdi 16p; mat khéc,
bd dir liéu Kaggle credit c6 tinh khong can
bang va cac thuat toan kha nhay cam vai dir
liéu khong can bang. Vi bo dit liéu Kaggle
credit thi cac thudt toan su dung ky thuat
hoc sau cho két qua phan loai khé tdt so véi
cac thuat toan con lai.

4. Két luan

Céc thuat toan chdm diém tin dung 13 cong

Bang 1. M ta cac bién trong b dir liéu Kaggle Credit

Thudc tinh

M6 ta

SeriousDIqgin2yrs

Nguwoi da trai qua 90 ngay qua han

RevolvingUtilizationOf _
UnsecuredLines

Téng sb du”trén thé tin dung va han mtrc tin dung ca nhan
ngoai trir bat déng san va khéng cé ne trd gop nhw khoan vay
mua 6 t6 chia cho tdng han murc tin dung

hang thang

Age Tudi clia nguoi vay (ndm)
NumberOfTime30- £ A L. . . o A N
59DaysPastDueNotWorse So6 lan nguwdi vay qué han 30-59 ngay trong 2 nam gan day
DebtRatio Tong mure chi tiéu hang thang chia cho tdong mdrc thu nhap

Monthlylncome

Thu nhép hang thang

NumberOfOpenCredit_
LinesAndLoans

Sé,lu’o’ng khodn vay mé& (trd gép nhw vay mua 6 t6 hoac thé
chap) va Dong tin dung (vi du: thé tin dung)

NumberOfTimes90DayslL ate

Sé lan ngwdi vay qua han 90 ngay hodc hon.

NumberRealEstateLoans__

Sé lwgng cac khoan vay thé chap va bat dong san bao gébm ca

OrLines dong vén chi s& hibu cla tin dung.
NumberOfTime60- £ a Ny . . < A aa
89DaysPastDueNotWorse SO lan ngudi vay qua han 60-89 ngay trong 2 nam gan day.
NumberOfDependents Sé lwong ngudi phu thudc (tré em, vo/chdng).

Nguon https://www.kaggle.com/
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Béng 2. P chinh xdc ciia cac thuit toan

kNN CART NB SVM DSNN CNN RNN LSTM

Accuracy 0,9287 0,8920 | 0,9288 | 0,9301 | 0,9342 | 0,9277 | 0,9350 | 0,9360
Precision 0,3031 0,2515 | 0,3585 | 0,3670 | 0,5200 | 0,3682 | 0,5320 | 0,5156
Recall 0,0172 0,2786 | 0,0234 | 0,2840 | 0,4870 | 0,3745 | 0,4920 | 0,503
F1 0,0325 0,2644 | 0,0438 | 0,3205 | 0,5029 | 0,3713 | 0,5112 | 0,509

Nguon: Tac gid chay thit nghiém va tong hop két qua

cu quan trong cho céc van dé du doan va
phan loai. Bai bao di gi6i thiéu mot sb ki
thuat chdm diém tin dung véi bo dir liéu
Kaggle credit. Trén co s& nhimng két qua
thu dugc, cho thdy ki thuat hoc sau c6 thé
1a giai phap cho cac tng dung chim diém
tin dung. Cac ky thuat hd tro ngudi ra
quyét dinh tin dung du doan khach hang
s& co lich sir tin dung t6t hay tin dung xau
dua trén cac thudc tinh va thong tin “tin
dung” cua ho. Tuy nhién, can nhan manh
rang khong ¢6 mé hinh tinh diém tin dung
ly twong ciing nhu khong c6 ky thuat tot
nhit duoc sir dung dé xay dung mo hinh
chdm diém tin dung; va k¥ thuat tt cho tap
dir li€u nay chua chic tdt trén tap dir liéu
khac. K¥ thuat nay hon ky thuét khac kha
nang dy doan trong cac truong hop cu thé
khac nhau. “Ki thuat tdt nhat” phu thudc

Tai liéu tham khao

vao timg yéu cau cu thé, cdu tric cua dir
liéu, cac chirc nang cua ung dung, muc do
tach biét cac 16p bang muc tiéu phan loai.
Ngoai ra, viéc su dung két hop céc k¥ thuat
htra hen cho kha nang phan loai va du doan
tdt hon ciing nhu cAn phai xem xét dén
anh hudng quan trong cua cac chinh sach
va quy dinh cta céc to chirc tai chinh ngan
hang. Bai nghién ctru méi chi thu nghiém
trén bg dir liéu danh cho nghién cuu cua
Kaggle. Trén co sé nhimg két qua thu
duoc, co thé két luan réng ki thuat hoc sau
c6 thé 1a giai phap kha quan trong cho cac
mg dung cham diém tin dung hién nay va
trong tuong lai. m
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