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LOI MO PAU
1. Ly do chon deé tai
Mot trong nhirng hoat dong chinh ctia ngan hang thuong mai la hoat dong cho vay nén
rai ro tin dung 1a mét nhan té hét sirc quan trong, doi hoi cac ngan hang phai c6 kha ning
phan tich, danh gia va quan ly rui ro hiéu qua vi néu ngan hang chap nhan nhiéu khoan
cho vay co rui ro tin dung cao thi ngan hang c6 kha nang phai dbi mat véi tinh trang
thiéu von hay tinh thanh khoan thap. Biéu nay cé thé lam giam hoat dong kinh doanh thu
loi nhuan cua ngan hang, tham chi pha san. Ba co nhiéu giai phap vé mit nghiép vu
nham han ché rui ro tin dung ngan hang. Tuy nhién, khi CNTT duoc @ng dung rong rii
thi nguoi ta trong cho vao mot giai phap quan ly rai ro trong qua trinh cho vay tin dung
mot cach hiéu qua hon. Mot trong nhimg phuong phap do chinh la ung dung khai pha dix
liéu vao linh vuc quan ly rai ro ndi chung Va rai ro tin dung néi riéng nham giam thiéu
tinh trang no qua han, nang cao chat luong tin dung, giam thiéu kha niang mat von cua
cac ngan hang. Tur Iy do d6 dé tai luan van: “Nghién ciru Khai pha dir li¢u trong quan
ly rai ro tin dung ngan hang” c6 ¥ nghia vé mat khoa hoc va thyc tién.
2. Tong quan vé dé tai nghién ciu
Rui ro tin dung la mot dé tal nghién cttu quan trong va rong khap trong nganh ngan hang
lién quan dén nhirng quyét dinh cho vay va kha nang sinh 101. Déi véi tat ca ngan hang,
tin dung duoc coi Ia rui ro 16n nhat va rat kho co thé duge bu dap. Viéc ap dung nhiing
k¥ thuat tién tién va co tinh thong ké trong viéc danh gia rai ro tin dung va du doan pha
san da trg thanh mot linh vuc nghién ciu ké tir thap nién 70. Xép hang tin dung da tre
thanh mot phuong thirc phan tich cha yéu trong nhiing tru sé kinh té c6 lién quan dén rui
ro tin dung. Muc dich chinh ctia xép hang tin dung Ia phan chia nhitng (ng vién thanh hai
nhom: &ng vién tin dung tot va tng vién véi tin dung xau. Tinh chinh xéac cia xép hang
tin dung dong vai trod rat quan trong déi véi loi nhuan cua té chic tai chinh. Tham chi 1%
d6 chinh xé&c trong viéc xép hang tin dung ciia cac ang vién s& giam ton that Ion cho céac
t6 chuc tai chinh.
Ngan hang SHB la mét trong nhitng ngan hang c6 ng xau ting kha manh trong 6 thang
dau nam 2018, véi muc tang 1 nghin ty dong, 1én hon 5,6 nghin ty dong (twong dwong
véi mic tang 21,7% so v6i 31/12/2017). Trong d6, no ¢6 kha nang mat von & muc 3.273
ty dong, ting 14,2% va chiém 58,2% tong no xau. Ty Ié no xau cua ngan hang theo do
cling ting kha manh, tir mirc 2,33% dau nam 1én 2,7%/tong cho vay. Va ciing 1a ngan
hang c6 ty 1é ng xau cao tha ba trong sé 17 ngan hang. O day hoc vién chon giai phap
khai pha dit liéu dé giai quyét bai toan xac dinh muac do rai ro tin dung cia ngan hang.
3. Muc dich nghién ctu
Muc dich cua dé tai ung dung khai pha dit liéu nham nang cao chat luong cua hé thong
xép hang tin dung cua Ngan hang SHB, dé hé théng xép hang tin dung thyc hién phan
loai khach hang tt hon, phan anh thuc chat hon tinh trang tin dung caia khach hang.
4. Pbéi twong va pham vi nghién ciru
- Dir liéu khach hang tai SHB.
- Ung dung khai pha dir liéu vao viéc danh gia thong tin cua khach hang.
- Kho dir li¢u cua ngan hang SHB
5. Phwong phap nghién ciru
- Nghién ctu Iy thuyét
- Thuc nghiém va phan tich két qua
6. Cau tric caa luan van
Luan vin ngoai phan mo dau va két luan gom 3 chuong chinh:
- Chuong 1: Rui ro tin dung va quan Iy rai ro tin dung tai ngan hang
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- Chuong 2: Khai pha dir liéu va bai toan phan I6p dyu bao rai ro tin dung

- Chuong 3: Thir nghiém va danh gia rai ro tin dung tai ngan hang SHB

Trong d6, luan van tap trung vao chuong 2 va chuong 3 véi muc dich nghién cau khai
pha dir liéu trong bai toan phan 16p du bao rai ro tin dung, sau d6 thuc nghiém nham
danh gia md hinh nay. Mic du c6 nhiéu cé ging nhung do thoi gian ¢6 han. Luan vin
chic chin con nhung han chét khiém khuyét. Kinh mong cac thay cd va ddng nghiép
thdng cam va gop y.
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CHUONG 1: RUI RO TIN DUNG VA QUAN LY RUI RO TIN DUNG
TAI NGAN HANG

Dé c6 thé ting dung cong nghé khai pha dit liéu va quan Iy rai ro tin dung cua ngan hang,
truéc hét chung ta can phai rd cac khai niém trong hoat dong tin dung, phan loai tin
dung,xem xét danh gia nguyén nhan dan dén rui ro tin dung, phwong phap quan Iy caa
cac ngan hang noi chung va dac biét la ngan hang SHB noi tac gia dang cong tac.

1.1. Hoat dong tin dung

1.1.1. Tin dung ngan hang la gi?
Tin dung ngén hang la mét giao dich vay muon tai san gitra ngan hang (bén cho vay) va
khach hang (bén di vay), trong do bén di vay dugc sur dung tai san cua bén cho vay trong
mét khoang thoi gian dugc théa thudn trude va phai hoan tra vo diéu kién vén gbc va lai
cho bén cho vay khi dén han thanh toan. N6i mot cach khac, tin dung ngan hang la quan
hé chuyén nhuong quyén str dung vdn gitta ngan hang va khach hang trong mét thoi han
nhat dinh voi mot khoan chi phi nhat dinh.

1.1.2. Bdn chdt cua tin dung

Ban chét cua tin dung 1a mot giao dich vé tai san trén co sd hoan tra va ¢ cac dic trung
sau:

- Tai san giao dich trong quan hé tin dung ngan hang bao gém hai hinh thic 1a cho
vay (bang tien) va cho thué (bat dong san va dong san).

- Xuat phat tir nguyén tac hoan tra, vi vy nguoi cho vay khi chuyén giao tai san
cho ngudi di vay sir dung phai c6 co sd dé tin rang ngudi di vay sé tra dung han.

- Gia tri hoan tra thong thuong phai [6n hon gia tri Ilc cho vay, hay noi cach khac
1a nguoi di vay phai tra thém phan I3i ngoai von géc.
- Trong quan hé tin dung ngan hang, tién vay dugc cip trén co sd bén di vay cam
két hoan tra vo diéu kién cho bén cho vay khi dén han thanh toén.

1.1.3. Vai tro caa tin dung
Thir nhat: baép ung nhu cau vén dé duy tri qué trinh san xuat duoc lién tuc dong thoi
gop phan dau tu phat trién kinh té.
Thi hai: Thac day qué trinh tap trung von va tap trung san xuét.
Thir ba: Tin dung 14 cong cu tai trg cho cac nganh kinh té kém phat trién va nganh kinh
té miii nhon.
Thi tu: GOp phan tac dong dén viéc ting cuong ché do hach toan kinh té cua cac doanh
nghiép.
Thir niim: Tao diéu kién dé phat trién cac quan hé kinh té véi nude ngoai.

1.1.4. Chirc nang cua tin dung

Chirc nang cua tin dung bao gom 3 chic ning chinh nhu sau:
- Phan phdi lai ngudn von nhan rdi trén nguyén tac hoan tra lai ca géc ca lai
- Tao diéu kién va luu thong gia tri gop phan tiét ki¢ dugc tién mat va chi phi luu
thdng xa hoi
- Kiém soat dong tién voi moi hoat dong cua kinh té

1.2. Phan loai tin dung trong ngan hang

Cong tac phan loai tin dung dua trén mot sé tiéu thirc nhat dinh tiy theo yéu cau cua
khach hang va muc tiéu quan 1y cua ngan hang. C6 thé phan loai tin dung trong ngan
hang theo nhiéu cach nhu cin ct vao thoi han tin dung, phan loai cin ctr theo ddi twong
tin dung, muc dich sir dung vén, cin cir vao ddi twong tra no...Tuy nhién do khuon kho
luan vin tap trung vao phan du bao rui ro tin dung nén luan vin chi dua ra cach phan loai
tin dung dya vao rai ro, cach phan loai nay giip ngan hang thuong xuyén danh gia lai
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tinh an toan cua cac khoan tin dung, trich 1ap du phong ton that kip thoi, dugc phan loai
thanh 5 nhém[8]:

- Nhom 1: No du tiéu chuéln, Céc khoan no trong han ma td chirc tin dung danh
gia 1a c6 di kha nang thu hoi day du ca gbc va lai ding thoi han.

- Nh6ém 2: No can cha ¥, bao gdm no qua han dudi 90 ngay va no co ciu lai thoi
han tra no.

- Nhom 3: No dudi tiéu chuan, bao gdm ng qué han tir 90 ngay dén 180 ngay va ng
co cAu lai thoi han tra ng qué han dudi 90 ngay.

- Nhém 4: No nghi ngd, bao gdm ng qué han tir 181 ngay dén 360 ngay va no co
cau lai thoi han tra no qua han tir 90 ngay den 180 ngay.

- Nhom 5: No c6 kha ning mat von, gdm ng qua han trén 360 ngay, ng co ciu lai
thoi han tra no trén 180 ngay va ng khoanh chd Chinh phu xir 1y.

1.3. Rui ro tin dung

Pay 14 rai ro 16n nhat va thuong xuyén xdy ra, c6 thé khién ngan hang roi vao trang thai
tai chinh khé khan nghiém trong. “Rui ro tin dung trong hoat dong ngan hang cua to chirc
tin dung 13 kha ning xay ra ton that trong hoat dong ngan hang cia t6 chuc tin dung do
khach hang khong thuc hién hoac khong cé kha nang thyc hién nghia vu ciia minh theo
cam két.” [8].

1.3.1. Riii ro tin dung va nguyén nhan

a. Ruii ro tin dung

b.  Nguyén nhan chs yéu dén dén rii ro tin dung

1.3.2. Cdc danh hwéng cia rii ro tin dung dén hoat dgng ciia ngan hang

Cac anh hudng cua rui ro tin dung dén hoat dong cua ngan hang la:

a.  Déivéinén kinh té

b.  Déivéi ngan hang

c.  Déivéikhdch hang

1.4. Panh gia phwong phap quan ly rai ro tin dung tai ngan hang SHB hién
nay

- Budc dau thi SHB da thiét lap duoc hé théng danh gia xép hang tin dung CSS
nham giap can b quan ly tin dung ciing nhu ban diéu hanh trong viéc quan ly van hanh
hoat dong tin dung tai ngan hang. Nhung n6 méi chi dirng & muc thu thap théng tin lién
quan vé khach hang vay von va tinh diém va xép hang theo mot mé hinh xép hang san va
xép hang khach hang theo sé diém tinh duwoc mot cach ciing nhic. Viéc danh gia két qua
tir hé théng van dya vao kinh nghiém va trinh d6 danh gia va phén tich ctia can bo tin
dung Vi vay trong thyc té chua sat vai thyc té ctia khach hang. Vi du vei cc khach hang
da dugc xép hang doi khi duoc xép hang AAA, AA... (hang cao nhét trong thang xép
hang) thi viéc tra no lai gap kho khan hoac mac du co khach hang diém xép hang thap
nhung lai tra no rat dang han. Chinh vi vay viéc khai thac triét & nhitng thong tin thu
thap duogc tir khach hang va dir liéu thyc té thi hé thng chua dap ung dugc. Chinh vi ly
do d6 ma viéc 4p dung khai pha dix liéu dé thu dugc nhing thong tin hiru ich trong viéc
quan tri rai ro va hd tro viéc ra quyét dinh 1a can thiét.

1.5. Kétluan Chuong 1

Cin ctr vao tinh hinh thuc té tai cac ngan hang Viét Nam néi chung va ngan hang SHB
noi riéng thi ngoai cac phan tich vé mat nghiép vu cung véi cac hé thong danh gia xép
hang tin dung thi can tiép tuc nghién ctru cac giai phap nham du bao rai ro tin dung mot
cach hiéu qua hon.Trong chuong tiép theo luin van sé& trinh bay phuong phap khai pha
dir liéu nham quan Iy rai ro tin dung ngan hang.
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CHUONG 2: KHAI PHA DU LIEU VA BAI TOAN PHAN LOP DU’
BAO RUI RO TIN DUNG

2.1. Tong quan vé khai pha dix liéu
2.1.1. Khai phd de li¢u la gi va tai sao phdi khai pha dé ligu
a. Khai pha déz liéu la gi
Pinh nghia: Khai pha dit liéu 1a mot tap hop cac ky thuat duoc st dung dé ty dong khai
thac va tim ra cac méi quan hé Ian nhau cua dit liéu trong mot tap hop dit liéu khong 16
va phtc tap, dong thoi ciing tim ra cac mau tiém an trong tap dir liéu do
Khai pha dir liéu duoc dung dé mé ta qua trinh phat hién ra tri thirc trong CSDL. Qua
trinh nay két xuit ra céc tri thac tiém an tir dix liéu giup cho viéc dy béo trong kinh
doanh, c4c hoat dong san xuat,... Khai phéa di liéu 1am giam chi phi vé thoi gian so voi
phuong phép truyén thong truée kia (vi du nhu phuong phap thong ké). C6 nhiéu thuat
ngtt dugc dung twong tu nhu Datamining nhu Knowledge Mining (khai pha tri thic),
knowledge extraction (chat loc tri thirc), data/parttern analysis (phan tich dir liéu/mau),
data archaeology (khao c6 dit liéu), data dredging (nao vét di liéu) [9],...
b. Tai sao phdi tién hanh khai phd di liéu trong cdc dich vu tai chinh
Trong nganh cong nghiép dich vu tai chinh trén toan thé gici, phuong thic lién lac truyen
thong cua khach hang mat doi mat (face-to-face) dang duogc thay thé bang phuong thire
dién tr dé giam thoi gian va chi phi xu Iy cac ap dung cho san pham khéac nhau, va cubi
cung la cai thién hiéu qua cua viéc st dung tai chinh. Tin hoc hoa qua trinh hoat dong tai
chinh, st dung internet va phan mém ty dong hoan toan cé thé lam thay doi cac khai
niém co ban cua kinh doanh va cach hoat dong kinh doanh dang duogc thuc hién. Hién
nhién, linh vuc ngan hang khong phai 13 mot ngoai 1¢. Ké tir nhitng nam 1990 toan bo
khai niém ngan hang da duoc chuyén sang co so dit lidu tap trung, giao dich truc tuyén
va may ATM duoc thuc hién trén thé gisi, da lam cho hé théng ngan hang mat manh mé
hon vé mit ky thuat va dinh huéng khéch hang tot hon. Dir ligu c6 thé Ia mot trong
nhitng nguon tai nguyén co gia tri nhét cua bat ky ngan hang nao, tuy nhién nd chi thuc
su ¢6 gia tri khi n6 biét cach tlep can véi théng tin cé gia tri an chaa trong dit lidu tho.
Khai pha dit liéu cho phép triét suat cac thong tin tir cac dit liéu lich str, va du doan két
qua cac tinh hudng trong twong lai. N6 gilp cho viéc tdi wu hoa céac quyét dinh Kkinh
doanh, ting gia tri cua ting khach hang va théng tin két ndi, ddng thoi cai thién sy hai
long cua khach hang.
2.1.2. Quy trinh va cdc buwoc khai phd di li¢u
Khai pha dir liéu la mot budc trong bay budc cia qué trinh KDD (Knowleadge
Discovery in Database) va KDD dugc xem nhu 7 qua trinh khac nhau theo thir tu sau
(Hinh 2.1):
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Hinh 2.1: Cdc bwoc khai phda da ligu



- Lam sach dir li¢u (data cleaning

- Tich hep dir liéu (data intergation

- Lwa chon dir liéu (data selection)

- Chuyén déi dix liéu (data tranform)

- Khai ph& dir li¢u (data mining)

- Panh gia miu (pattern evaluation)

- Biéu dién tri thirc (Knowledge presentation)

Tir nhitng bude co ban trong khai phé dix liéu, kién tric mau cua mot hé thdng khai phéa
dir liéu c6 thé c6 nhitng thanh phan chinh sau:
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Hinh 2.2: Cdc thanh phan trong hé théng Data Mining
2.1.3. Cac phwong phap khai pha dir ligu
Céc cac phuong phap KPDL c6 thé dugc phan chia theo chirc ning hay 16p céc bai toan
khac nhau. Sau ddy 1a mot s6 phuong phap pho bién:

. Phan lép va du doan (classification & prediction)

o Luat két hop (association rules

. Khai pha chudi theo thai gian (sequential/temporal patterns)
. Phan cum (clustering/segmentation)

. M6 ta khai niém (concept description & summarization)

2.2.  Ung dung cia khai pha dir liéu trong hé théng théng tin ngan hang

Hién tai, cAc ngan hang va t6 chic tai chinh trén khap thé gisi dang phai duy tri nhiing
kho dit liéu khong 16 véi nhiéu thong tin c6 gia tri. Quy md khdng 16 cua céc kho dir liéu
nay gay kho khin cho con ngudi trong viéc phan tich dé dua ra nhitng thong tin hitu ich
trong qua trinh ra quyét dinh. Nhiéu cong ty thuong mai di nhanh nhay nam bat dugc
tinh hinh nay, nhd d6 di tao nén mat thi truong phan mém vé khai pha dit liéu (data
mining) rat phong phu néi bat 1én 1a cac san pham khai pha dit liéu caa Oracle (Oracle
Dataminer), IBM, SAP...



Hlnh 2.3: Khai pha dix li¢u tim ktem tri thuc tir lu’o'ng dir liéu khong Io
Sy canh tranh toan cau, thi truong nang dong va nhitng chu ky d6i méi cong nghé cang
ngay cang duoc rdt ngan di tao ra nhiéu thach thic quan trong cho _nganh tai chinh va
ngan hang. Viéc co mat nhanh chdng cua thdng tin ¢ pham vi toan cau gitip lam tang su
linh hoat ciia cac doanh nghiép. Su phét trién nhanh chong vé cong nghé thdng tin trong
cac td chirc tai chinh di tao ra nhitng nhu cau 16n vé viéc lién tuc phan tich di liéu.

Company
Data

Global Data Warehouse & Data Marts

Using Data Mining- Techniques for
| | |
L 2 "

Credit Market Trading Portfolio Control
Risk Risk mgmt

Hinh 2.4: ﬁng dung data mining trong ngdn hang [14]
Data mining gop phan giai quyét cac van dé kinh doanh trong nganh ngan hang va tai
chinh bang cach tim ra cac dang mau (patterns), nguyén nhan va méi twong quan trong
cac thong tin kinh té, gia ca thi truong ma cac nha quan ly khong thé dé dang nhan ra do
khdi luong dir liéu qua Ion hoac xuét hién qua nhanh. Cap quan ly cua cac ngan hang c6
thé tim hiéu thém vé giai doan, chu ky cia cac dién bién giao dich cua khach hang nham
phan khuc, xéc dinh muc tiéu, thu hat va gitt ngudn khéach hang mang lai loi nhuén.
Business Intelligence va Data mining con co thé gilp nhan dién céc tang I6p khéch hang
khac nhau, dé dua ra cac giai phap vé san pham va gia ca phu hop cho ting 16p khéch
hang, gop phan tang hiéu qua trong kinh doanh. D¢ la:
° Quan tri rui ro
) Phat hi¢gn gian lan
e Quadn Iy danh muc von
Quang cao va cham soc khach hang



2.3. Bai toan phan lép dw bao rii ro tin dung

Nhu da trinh bay ¢ chuwong 1, hoat dong tin dung trong nganh ngan hang la dac biét quan
trong Vi vay viéc danh gia va phan loai rui ro la nhiém vu hang dau trong quan tri van
hanh ngan hang. Chinh vi thé hién nay hau hét cac ngan hang trén thé giéi néi chung va
Viét Nam noi riéng déu c6 nhiing hé théng hd tro viéc danh gia va phan loai rai ro. Hau
hét cac ngan hang hién nay déu st dung mo hinh cham diém tin dung dé ho trg danh gia
rai ro va Xep hang tin dung tir do c6 quyét dinh cho khach hang vay hay khong. Cac dac
diém vé céu truc, thiét ké va van hanh cua h¢ théng xép hang tin dung c6 thé khac nhau
gitra cac ngan hang, vi du nhu: co ciu cua cac chi tiéu danh gia, trong sb cua cac chi tiéu,
s6 lugng cac muc xép hang, wdc tinh mac rai ro gan lién voi cac muc xép hang, cac
chinh sach khach hang chinh sach tin dung ap dung cho tirng mic xép hang. Nhung nhin
chung thi cach tlep can chung 1a déu sir dung céc thong tin khach hang cung cap dé dua
ra mot gia tri diém tir d6 ng v6i timg thang diém mdi khoan vay s€ duoc xép hang theo
ting thang diém. C6 thé thiy rang day 1a mot mé hinh kha phé bién dang duoc thuc hién
tai cac NHTM Viét Nam, boi 18 md hinh nay c6 nhiéu lgi thé va kha phd hop voi céc
NHTM trong diéu kién Viét Nam hién nay, cu thé 1a:

> Tan dung duoc kinh nghiém va kién thirc chuyén sau cua cac can bo tin dung, cac
chuyén gia tai chinh dé phan tich cac chi tiéu tai chinh. Viéc phan tich dya trén cong
nghé gian don, hé thong luu trix théng tin on dinh, st dung ho so san 6, dé dang thu thap
thong tin

>  Day la mo hinh twrong ddi don gian, song han ché ciia mé hinh nay 1a né phu thuoc
vao trinh d6 phan tich, danh gia ctia can bo tin dung.

> Mo hinh nay c6 thé &p dung cho cac khoan vay riéng I¢, mang tinh dac thu chiu
anh huong cac yéu td ving mlen phong tuc, tap quan thi viéc dua trén cac yéu t dinh
luong, khong dua ra duoc quyét dinh chinh xac ma phai dya trén y kién va kinh nghiém
cua can bo tin dung.

>  Céc NHTM st dung mé hinh nay sé& chiu chi phi cao do tén nhiéu thoi gian dé
danh gia va doi hoi can bo tin dung phai c6 tinh chuyén nghiép, ¢ tham nién, k§y néng.

> M6 hinh nay rat kho khin do ludng vai tro caa cac yéu to dén hang tin nhiém cua
khach hang

> Dic biét 1a md hinh chim diém nay chua c6 kha niang du bao duoc rai ro ma méi
chi danh gia dugc phan nao rai ro nho diém xép hang

Chinh vi nhitng han ché caa md hinh cham diém xép hang tin dung hién tai toi xin dé
xuit phuong phap ap dung thuét toan phan 16p trong khai pha dix liéu dé du bao kha ning
hoan vén cua cac khach hang dua vao cac thng tin sir dung trong mé hinh cham diém va
dir liéu lich sir cia cac khach hang da vay von tai ngan hang.

2.3.1. Phdt biéu bai todn

Diu vio:

- Tdp thong tin khdch hang va lich sir trd no ciia cdc khdch hang nham muc dich
xdy dung mo hinh (tdp training)

- Tap théng tin khdch hang va lich sir trd ng nham muc dich kiém chirng mé hinh
(tap dir liéu test)

- Tdp théng tin khdch hang méi can dw bdo

Diu ra:

Pua ra mé hinh phén 16p dw bdo, cdc chi s6 danh gid mé hinh, cdc ludt rit ra tir mé hinh
giup phdn loai cac khach hang moi.

Vi du:



Pau vao:

Thong tin khach hang vé khach hang vay von: Muc dich vay mua nha, c6 thu nhap trén
10 triéu, dang & cing véi bo me, 1am tai cong ty ¢6 phdn, chirc vu chuyén vién, thoi gian
cong tac trong linh vuc chuyén mon dudi 3 nam

Pau ra: Du bao khach hang c6 kha ning roi vao nhom ng can chu ¥y (Nhém ng 2).

Muc tiéu cta bai toan 1 phan loai khach hang theo kha ning hoan vén dira vao céc thong
tin dau vao ban dau khach hang phai cung cap tir 46 du bao dugc khach hang nay 1a
khach hang muc tiéu hay khong. Viéc du bao chinh x4c s& gitip ngan hang giam thiéu cac
riii ro ¢6 thé c6 tir cac khach hang c6 kha ning khéng tra duoc no.

2.3.2. Phan lép si dung cay quyér dinh

a.  Cayquyétdinh

Cubi nhiing ndm 70 dau nhiing ndm 80, J. Ross Quinlan dé phat trién mot thuat toan sinh
ciy quyét dinh. Pay 1a mot tiép can tham lam, trong d6 nd xac dinh mot cay quyet dinh
dugc xay dung tu trén xuong mot cach d¢ quy theo hudng chia dé tri. Hau hét cac thuat
toan sinh cay quyét dinh déu dua trén tiép can top-down trinh bay sau ddy, trong d6 né
bat dau tir mot tap cac bd huan luyén va cac nhan phan 16p cia ching. Tap huan luyén
duogc chia nho mot cac dé quy thanh cac tap con trong qua trinh cay dugc xay dung [15].

Wi o ol |t rrvd
__'_,.,-'-"'_""\-.\_\_ e
'I"l=-_:p-___.-'"' M‘“HEHE-
e S
Sy in Ol oo ?
T~ Eramsh
-
5unn:.-____-"f
o~ Lo BT
__.-"'f CAEE
- 8 2
S D be=ach | e ML gl Friends syt
L= .-"'H-H"-\-.
el el . Mo
(et [ Sty Do i macsian
Hinh 2.5: Vi du ve cay quyet dinh
b. Uu nhwoc diém cua cay quyet dinh

. Ut diém

Cay quyét dinh twong ddi dé hiéu

Poi héi tien xir Iy dir liéu don gian

Kha ning xw ly ca thugc tinh lién tuc va rai rac

Thé hién rd rang nhirng thugc tinh tét nhat

D& dang tinh toan trong khi phan lép

e  Nhuge diém

Dé Xay ra 16i khi cé qua nhiéu 16p

Chi phi tinh toin dit dé dao tao

C. Quad trinh xay dwng cay quyé't dinh

Qua trinh xay dung cdy quyét dinh gdom hai giai doan:

o Giai doan thir nhét phat trién ciy quyét dinh

o Giai doan thit hai cit, tia b6t cic canh nhanh trén ciy quyét dinh.
d. Thugt todn cay quyét dinh

Giai thuat co ban (giai thuat tham lam) dugc chia thanh cac budc nhu sau:
. Phat trién cay quyét dinh
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. Chon thudc tinh “t6t” nhat bang mot d6 do da dinh trude

. Phat trién cay bang viéc thém cac nhanh tuong ¢ng véi tirng gia tri cua thudc tinh
da chon

. Sap xép, phan chia tap dix liéu dao tao t&i node con

Néu cac vi du dugc phan 16p rd rang thi ding.
Nguoc lai: 1ap lai budc 1 téi budc 4 cho tirng node con

) Cit tia cAy: nham don gian hoa, khai quat hoa cdy, ting do chinh xéac

Diéu kién dé durng viéc phan chia:

° Tét ca nhiing mau huin luyén ddi v&i mot nut cho trude thude vé cung mot 16p.
o Khong con thudc tinh con lai nao dé phan chia tiép.

o Khong con mau nio con lai.

Trén co s¢ giai thudt co ban nhu da néu trén, da co nhiéu nghién ctru dé xay dung cay
quyét dinh ma noi bat 1a cac thuat toan CART, 1D3, C4.5 [15]. Céac thuat toan nay chap
nhan sy tham lam (greedy) cach tiép can cay quyet dinh dugc xay dyng tu trén xudng
mot cach dé quy, bat dau voi mot bo dir licu huan luyén tap va cac nhén l6p cua ho. Hau
hét giai thuat cay quyét dinh déu theo cach tiép can tir trén xudng. Tap dit liéu huan luyén
dugc phan vung mot cach d¢ quy thanh tap hgp con nhé hon trong liuc cay dugc xay
dung.

Piém khac biét chinh giira cic thuat toan nay chinh 13 tiéu chuan (hay con goi 1a thudc
tinh phan chia) va d6 do dé chon lya.

C6 3 loai tiéu chuan hay chi s6 dé xac dinh thudc tinh tot nhét phat trién tai mdi node:

o Gini-index [15]

o Information—gain [15]

o )(2 -bing théng ké cdc sw kién xdy ra nglu nhién

e. Thudt toan C4.5

C4.5 la sy ké thira cua cua thuat toan hoc may bang cay quyét dinh dya trén nén tang l1a
két qua nghién ctiru cia HUNT va céc cong sy caa 6ng trong nira cudi thap ky 50 va nta
dau nhitng nim 60 (Hunt 1962). Phién ban dau tién ra doi 1a ID3 (Quinlan, 1979)- 1 hé
thong don gian ban dau chira khoang 600 dong lénh Pascal, va tiép theo 1a C4 (Quinlan
1987). Nam 1993, J. Ross Quinlan da ké thira cac két qua do phat trién thanh C4.5 voi
9000 dong lénh C chira trong mot dia mém. Mic du di c6 phién ban phat trién tir C4.5 1a
C5.0 - mot hé théng tao ra lgi nhuan tir Rule Quest Research, nhung nhiéu tranh luan,
nghién ciru van tap trung vao C4.5 vi ma ngudn cua né 1a san ding.

Tu tudng phat trién cay quyét dinh ctia C4.5 1a phuong phap. Chién lugc phat trién theo
do sau (depth-first strategy) dugc ap dung cho C4.5.

f. Chon thugc tinh tét nhat

Quinlan (1983) la ngudi dau tién d& xuét viéc s dung ly thuyét thong tin dé tao ra céc
cay quyét dinh va cdng trinh cua ong la co so cho phan trinh bay ¢ déy. Ly thuyet théng
tin cua Claude Shannon (1948) cung cap khai niém entropy dé do tinh thuan nhat (hay
nguoc lai 1a do pha tron) cua mot tap hop [9]. Mot tap hop 1a thuan nhat néu nhu tt ca
c4c phan tir cua tap hop déu thuoc cing mot loai, va khi do6 ta néi tap hop ndy c6 do pha
tron 1a thap nhat. Trong truong hop cua tap vi dy, thi tap vi du duoc goi la thuan nhat néu
nhu tat ca cac vi du déu cé cung gia tri phan loai..

° Entropy do tinh thuéan nhit cia tdp vi du

Khéi niém entropy cua mot tip S duoc dinh nghia trong 1y thuyét théng tin 1a sé lwong
mong doi cac bit can thiét d& ma hoa thong tin vé Iop cua mot thanh vién rdt ra mot céch
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ngau nhién tir tap S. Trong trudng hop t6i wu, ma co do dai ngan nhat. Theo ly thuyét
thong tin, ma c6 do dai tdi vu 1a md gan —log2p bits cho thong diép c6 Xac suat 1a p [9].
Trong truong hop S 1a tap vi du, thi thanh vién cia S 1a mot vi du, mdi vi du thudc mét
16p hay c6 mot gia tri phan loai.

v Entropy c6 gié tri nim trong khoang [0...1].

v ’ Entropy(S) = 0: tip vi du S chi toan vi du thudc cting mot loai, hay S 1a thuan
nhat.

v Entropy(S) = 1: tap vi du S ¢6 cac vi du thude céc loai khac nhau véi do pha

tron la cao nhat.

v 0 < Entropy(S) < 1:tap vidu S co sb lugng vi du thudc cac loai khac nhau la
khong bang nhau.

Dé don gian ta xét trudng hop cac vi du cua S chi thudc loai m (-) hodc duong (+).
Hinh sau minh hoa su phu thudc cua gia tri entropy vao xac suat xuat hién cua vi du duong:

Entropy = -p log,p — q log,q

L or > co

P

Entropy = -0.5 log,0.5 — 0.5 log,0.5 =

Hinh 2.6: Su phu thugc cia Entropy
Cho trudec:
Tap S la tap dir liéu hudn luyén, trong do thude tinh phan logi ¢é hai gid tri, gid sit la dm (-)
va duong (+). Trong do:
p+ la xdc sudt cdc vi du dwong trong tip S.
p_la xdc sudt cdc vi dy am trong tap S.
Khi do, entropy do do pha tron cua tap S theo cong thurc sau:

Entropy(S) = -p+ log2 p+ - p- log2 p-
Mot cach tong qudt hon, néu cdc vi du cua tdp S thudc nhiéu hon hai loai, gia su la co C gia
tri phdn logi thi cong thuc entropy tong quat la:

C

Entropy(S) =2~ pi log 2 pi

i=1

. Information gain

Entropy 1a mot s6 do do do pha tron caa mot tap vi du, bay gio ching ta s& dinh nghia mot
phép do hiéu suat phan loai cac vi du ciia mot thudc tinh. Phép do nay goi 1a luong thong tin
thu duogc (hay d6 lgi thong tin), né don gian la lwong giam entropy mong dgi gay ra baoi viéc
phan chia cac vi du theo thuoc tinh nay.

Mot cach chinh xac hon, Gain (S, A) cua thudc tinh A, trén tap S, dugc dinh nghia nhu sau:

Gain (S, A) = Entropy(S) - Z |Sv| Entropy(Sv )
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VeValue(A) |S|
Gia tri Value (A) la tap céc gia tri c6 thé cho thudc tinh A, va Sv 1a tap con cia S ma A
nhan gia tri v.
o Ty sudt lgi ich Gain Ratio
Khéi niém do loi thong tin Gain c6 xu hudng wu tién cac thudc tinh ¢é sb luong Ion céc gia
tri. Néu thudc tinh D c6 gi4 tri riéng biét cho mdi ban ghi, thi Entropy (S, D) = 0, nhu vay
Gain (S, D) s€ dat gia tri cuc dai. R6 rang, mot phan viung nhu vay thi viéc phan loai la vo
ich.
Thuét toan C4.5, mét cai tién caa ID3, mé rong cach tinh Information Gain thanh Gain
Ratio dé cb ging khic phuc sy thién 1éch.
Gain Ratio dugc xac dinh bdi cong thic sau:
GainRatio (S, A) = Gain (S, A)

Splitinformation(S, A)

Trong do, SplitInformation (S, A) chinh la thong tin do phén tach cua A trén co s& gia tri
cua thudc tinh phan loai S. Cong thtrc tinh nhu sau:

F g

ISI ISI

SplitInformation(S, A) =

g. Chuyén cay quyet dinh sang lugt dé hiéu
Thong thuong, cay quyét dinh s& duoc chuyén vé dang cac luat dé thuan tién cho viéc cai
dat va st dung. Tuy nhién viéc tao ra tap luat tir tap dir liéu 16n va nhiéu gia tri sai la vo
cung 16n. Vi vay trong qua trinh chuyén doi tir ciy quyét dinh sang ludt can phai cat tia dé
thu dugc tap luat tdi wu
Viéc chuyén doi tur cay sang tap luat duogc thuc hién qua 4 budc
- Cit tia
- Lwa chon
- Sdp xép

Uéc lwong, dinh gia
2 3.3. Phan lép si dung SVM — Mdy vécto hé tro
SVM —Support vector machine la moét md hinh h(_)c cd giam sat trong linh vuc hoc may,
SVM thudng duoc dung trong phan lép dir lidu (classification) va phan tich hdi quy
(regression analysis). SVM la nén tang cho nhiéu thuat toan khai phéa di liéu, SVM duogc
gidi thiéu bai Vladimir Vapnik va cac dong sy vao nam 1995 [10]. Y tudng chinh cua SVM
la phan chia dix liéu bang cac siéu phing (hyperlane). Tir ¥ tudng chinh nhiéu phuong phap
cai tién duoc tly bién tir phuong phap nguyén thuy cho nhiéu cach st dung khac nhau
Xét bai toan phan I6p don gian nhat — phan 16p hai phan Iop véi tap dir liéu mau:
{xi, yili=1,2,3...N|xi € Rm}
Trong d6 mau 1a cac vector ddi tuong duoc phan 16p thanh cac mau duong va mau am:
o Cac mau duong 1a cac mau Xi thudc linh vuc quan tdm va duoc gan nhan yi=1.
. Cac mau am la cac mau xi khéng thuoc linh vuc quan tdm va duoc gan nhan yi=-1
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Hinh 2.7: Siéu phdang phan tdch

y=1 y= —1

y=0 y=0
y = —1
y=1

margin

Hinh 2.8: Khodng cdch tir siéu phing dén diém gan siéu phdng nhit
Cdc mdt siéu phang trong khéng gian doi twong cé phirong trinh la:
f(X) =wx+b=0
Trong d6 w 13 vector trong s, b 13 d6 dich. Khi thay d6i w va b thi hudng va khoang cach
tir goc toa do dén mat siéu phang thay doi.
B6 phan 16p nhi phan duoc xac dinh thong qua dau cua f(x):
L {—1,né’u f(xi) <0

Y= 1,néu f(xi) = 0
- Néu yi = 1 thi xi thudc vao 16p duong
- Néu yi = -1 thi xi thuoc vao 16p am
Hoc méay SVM la mot ho cac mat siéu phang phu thudc vao cac tham sé w, b. Muc tiéu cua
SVM la uéc lugng w, b dé cuc dai I& hoa gitra 16p duong va 16p &m. Cac gié tri cua Ié cho
ching ta cac mat siéu phing khéac nhau
a. Phan Iép tuyén tinh

e {W-X) + b=0

e o n y = l
-, P!
4,8 =
P, W
(o) N i -
(0] A
K < 0" / margin
) 4 :
4 0 . .
W o " " g‘/H,.(\\-.\) b=1

H:.{(w-x)+b ]

Hinh 2.9: Tdp dit ligu c6 thé tich tuyén tinh
Bo phan 16p tim ra mat siéu phang véi 1€ cuc dai duoc xac dinh bai khoang cach gitra cac
mau &m va mau duong gan mat siéu phang nhat
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Goi d+ va d- la khoang cach ngan nhat tir siéu phang dén diém dit liéu duong va am gan
nhat. Khi d6 1& siéu phang 1a margin = d, + d_
Gia sir 2 diém (x*, 1) va (x~, -1) 1a diém gan siéu phang nhat. Khi d6 ching ta xac dinh
duoc hai dudng song song H_ va H, . Thay doi ty & w, b ta duogc:
Ho:wxt+b =
H_:wx~+b = -1
Cac rang buoc:
wx;+b = 1vdinéuy, = 1
wx;+b < —1véinéuy, = —1
Khong ¢ dit liéu huan luyén nao nam giira H, va H
Goi x, 1a mot diém thudc mat siéu phang va d, 1a khoang cach tir H, téi mit siéu phang.
Khi d6 wx,+ b = 0. Do vay, ta co cong thirc sau:
lwx; + b — 1] 1
[lwl] [lwl]

+ =

Trong do ||w|| 1a d6 dai vector w:

[lw]| =\/W12+W22+ ot w2

Do vay Ié siéu phang dugc tinh nhu sau:
margin=d, +d_ = 2

[lw]]
Vén dé cuc dai 1 (margin) duoc chuyén thanh bai toan cuc tiéu ||w||? véi cac diéu kién:
Cvoii=1,2,3,...n
Vector w s€ duoc tinh theo cdng thuc:
i i W= Yiso % Vi .
bé xac dinh d6 dich chuyén b ta chon mau xi sao cho moi «; >0 sau d6 str dung dicu kién
Karush—Kuhn—Tucker (KKT) nhu sau:
o; [y(wx; + b) —1] =0
Cac mau x; twong tng «; la nhung mau nam gan siéu phang va duoc goi | vector hd tro.
Support vector chinh la cai ma ta quan tdm trong qua trinh huan luyén caa SVM. Viéc phan
I6p cho mot diém dir liéu méi s& chi phu thudc vao cac support vector.
b. Phan Iép phi tuyén tinh
Truong hop khong tach dugc tuyén tinh ching ta c6 thé giai quyét theo 2 phuong phap.
. Phuwong phap cue dai hoa bién mém: Nam 1995, Corinna Cortes va Vladimir N.
Vapnik dé xuat mot y twong méi cho phép thuat toan gan nhan sai cho mot sé vi du luyén
tap Néu khdng ton tai siéu phiang nao phan tach dugc hai l6p dir licu, thi thuat todn bién
mém s& chon mot siéu phang phan tach cac vi du luyén tap tét nhat c6 thé, va déng thoi cuc
dai hoa khoang céch giira siéu phang véi cac vi du duoc gan ding nhin. Phuong phap nay
st dung cé4c bién bu &; dung dé do do sai léch cua vi du x;:
yl(wxl+ b) =1- EL>0
Ham muc tiéu c6 them mot sb hang méi dé phat thuat toan khi §i khac khong, va bai toan
t6i uu héa trd thanh viéce trao doi gitra 18 16n va muac phat nho. Néu ham phat 1a tuyén tinh
thi bai toan tro thanh:
1 2 n
min{; [Iwl|” + C Ti; &}
Vi diéu kign:
yl(le+ b) =1- EL:EL>0
Phwong phap sit dung tha thuit ham hat nhan: Phuong phap nay s dung mot anh xa
phi tuyén @ dé anh xa cac diém dir liéu dau vao tir khong gian ban dau sang mot khéng gian
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F méi cd sd chiéu cao hon. Trong khong gian nay cac diém dit liéu ¢ thé phan tach tuyén
tinh, hodc c6 thé phan tach it 16i hon so véi khong gian ban dau. Siéu phang phan tach tuyén
tinh trong khdng gian mai s& twrong (ng v4i mat phan tach phi tuyén trong khéng gian ban
dau

O:X->F

X ->®(X)

X
| 3
“
-
N

e —

5z

Hinh 2.10: Chuyén déi khong gian biang ham nhén
Viéc chuyén di sang khong gian moi bang cach st dung ham nhan
Sau khi giai bai toan tuyén tinh trong khong gian dic trung ta c6 siéu phang phan 16p trong
khong gian dic trung. Dua vao phuong trinh siéu phang ta xac dinh dugc cac diém support
vector trong khong gian dic trung. Sau d6 anh xa céc vector nay vé khong gian ban dau.
C}léi cung tur cac support vector nay ta xac dinh dugc duong phan 16p trong khong gian ban
dau.
Cac ham nhan thwong sir dung:
Da thuc:

K(x,2)= (x.z+ 60)* Trongdo 0 € N,d € N

Gaussian RBF:
K(x, z) = exp(—y|x — z|?), v6i y do ngudi dung dinh nghia.
Xich ma:
K(x, z)=tan(x.z+ 0)
C. Phan da lop

Hinh 2.11: Phdn da lop
Bay gio xét dén truong hop phan nhleu l6p K > 2. Chiing ta c6 thé xay dung viéc phan K-
class dya trén viéc két hop mot sé duong phan 2 16p. Tuy nhién, diéu ndy s& dan dén mot
vai kh6 khan (theo Duda and Hart, 1973).
Hudng one-versus-the-rest, ta s& diung K-1 bo phan 16p nhi phan dé xay dung Kclass.
Huéng one-versus-one, dung K(K-1)/2 bo phan 16p nhi phan dé xay dung Kclass.
Ca 2 hudng déu dan den vung map mo trong phan I6p (nhu hinh ve).
Ta c6 thé tranh duoc van dé nay bang cach xay dung K-Class dua trén K ham tuyén tinh c6
dang:

Vi (X) = wgx + wyg
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Va mot diém x duoc gan vao 16p C, khi y, (x)> y;(x) véi moi j #k.
2.4. M0 hinh phén lép dw bdo rii ro

I

I

Tap dir liéu thong " 2 o
tin khach hang Khach hang mai

(training)

Tap dir liéu
test

| CAC THUAT TOAN

! < cCcay quyét dinh

i <= Support Vector Machine
i+ Bayesian

i <= Mang Neural

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Hinh 2.12: M6 hinh phén l6p du bdo rii ro

/ [ Classification algorithm ]
| Training data |
name age income loan_decision
Sandy Jones young low risky
Bill Lee young low risky
Caroline Fox middle_aged high safe
Rick Field middle_aged low risky
Susan Lake senior low safe Classification rules
Claire Phips senior medium  safe
Joe Smith middle_aged high safe
IF age = yourh THEN loan_decision = risky
IF income = high THEN loan_decision = safe
IF age = middle_aged AND income = low
THEN loan_decision = risky
(a)

[ Classification rules ]

S
=

name age income loan_decision (John Henry, middle_aged. low)
cé >
Juan Bello senior low safe Loan decision?
Sylvia Crest  middle_aged low risky
Anne Yee middle_aged high safe
(b) risky

, Hinh 2.13: Quy trinh phan lép
2.5. Kétludn chwong 2

Qua tim hiéu co s Iy thuyét vé khai pha dit liéu va ang dung thyc tién caa khai pha di liéu
trong hé théng cac cong ty tai chinh va ngan hang cu thé la ap dung bai toan phan 16p du
bao rai ro tin dung, ching ta di hiéu duoc tim quan trong cua viéc ung dung khai pha di
liu vao cong tac quan Iy rai do tai ngan hang.Trong chuong tiép theo luan van s& thu
nghiém Phan 16p str dung cdy quyét dinh ap dung thuit toan C4.5 va phan 16p sir dung
SVM vao giai quyét bai toan phan 16p du bao rai ro tin dung voi tap dix liéu mau la tap di

liéu khach hang tai SHB.
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CHUONG 3: THU NGHIEM VA PANH GIA RUI RO TiN DUNG TAI

NGAN HANG SHB
3.1. Kho dir liéu cia SHB
Kho dit liéu caa SHB la giai phap vé kho dit liéu luu trit cac thong tin tir cac hé théng khac
nhau trong ngan hang nhu Core Banking(Intellect Polaris), Thé(Smart Vista), Ké toan noi
bo(IAS), CRM (Quan Iy quan hé khach hang),Internet Banking, Mobile Banking,... va cung
cap dit liéu tap trung tir nhiéu ngudn dix liéu caa SHB phuc vu cho cong tac khai thac va
phan tich dua trén cac cac chu dé(Subject Areas) phan tich theo nghiép vu cia ngan hang.

Source Systems Data Integration Data Repository Semantic View Bl & Analytics  User Access
. through

LDAP
Oracle Exadata
e
e U
Cart .Y
e Analytical
¢ | s Reporting
Accounting Business
yata system
[Decisions® EDW Metadata i €
i Staging DB incomal Mol ‘
sata
o L “’ »
@ . G ‘ -1
Creditrating Oracle b4 )
Dashboardin, 14
Data Exadata . . e —]
T 7 P
AMLData | " ' ot
) e SN
T
CRM Data Py
Exploratio
Business IDecisions® Analytical
—l—] Metadata | |  Report Templates

Standard Data Dicti D ind Terms)

Hinh 3.1: M6 hinh va kién tric kho di ligu cizia SHB
Dwa vao kién triac trén ta cé thé thay dir liéu dwoc chia ra thanh 3 16p ré rang:
- Vung lam tich hgp dir li¢u (Data Intergration
- Vung lur trir dir liéu (Data Repository)
- Vung dir liéu theo chi @é (Semantic Layer)
3.2.  Thir nghiém cac thuat toan phan Iép cho dw bao rai ro tin dung cia SHB
Trudce khi di vao thir nghiém bai toan phén I6p va dy bao rai ro tin dung cua SHB. Chung ta
s& dinh nghia vé bo dit liéu thdng tin khach hang ca nhan bao gdm nhirng thong tin nhu sau:
- Thong tin vé ca nhan khach hang
- Thong tin vé kha nang tra ng ciia khach hang
- Thong tin vé quan hé cua khach hang voéi SHB ciing nhu cac to chire tin dung khac
- Théng tin vé phuong 4n dau tu cua khach hang
Bdng 3.1: Cdc trwong thong tin chi tiét vé khach hang cdc nhan

So thir | Chi Tiéu

tw

Thong tin vé ca nhan khach hang
Tuoi

Trinh d6 hoc van

Ly lich tu phap

Tinh trang s¢ hitu nha 6/BDS

Thoi gian luu tra tai dia chi hién tai

Tinh trang hon nhén

Sb nguoi truc tiép phu thuoc vé kinh té vao khach hang

Gia tri hop dong bao hiém nhan tho ma SHB 1a ngudi thy hudng so véi du
ng hién tai caa khach hang

9 Co céu gia dinh dya trén tinh trang thuc té

10 | Panh gia mdi quan hé caa KH vay véi cong dong (uy tin trong cong téc,
kinh doanh, khu phé dia phuong...)

ONOOTA| WINPT
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11 Danh gia moi quan hé caa khach hang véi cac thanh vién trong gia dinh
khach hang

12 Ning luc hanh vi dan su cta nguoi than trong gia dinh

13 | Panh gi4 gia canh khach hang so véi mat bang chung cua viing

14 Tinh trang stirc khoe cua khach hang

Il. | Théng tin vé kha niing tra no caa khach hang

15 Loai hinh co quan dang cong tac

16 | Trién vong phat trién cta co quan ngudi tham gia tra no dang cong tac

17 Thoi gian lam trong linh vuc chuyén mon hién tai

18 Thoi giancong tac tai co quan hién tai

19 | Rui ro nghé nghiép (that nghiép, tai nan nghé nghiép, nhan mang, ...)

20 Vi tri cong tac

21 Tra lwong hoic chuyén thu nhap qua SHB

22 | Hinh thic hop dong lao dong

23 Tong thu nhap hang thang caa nhitng ngudi tham gia tra no

24 Mc thu nhap rong on dinh hang thang cua nhirng nguoi tham gia tra ng

25 | Ty l¢é giira tong s6 tién phai tra con lai (gdc+lai) va nguon thu nhap tra no
cho SHB

26 Panh gia cua can bo tin dung vé kha ning tra ng ciia khach hang

I1l. | Thong tin vé quan h¢ cia khach hang véi SHB ciing nhw c4c to chirc
tin dung khac

27 | S lan co ciu lai ng hoic ng qua han trén 10 ngay trong 12 thang gan nhit

28 | Ty trong no (no goc, 1di) co cau lai hodc qua han tir 10 ngay tro Ién trén
téng du ng cua khach hang vay tai SHB tai thoi diém danh gia cap tin dung

29 Tinh trang du no hién tai

30 | Ty trong tién guri tiét kiém tai SHB so véi du no hién tai cia khach hang

31 | Tinh hinh cung cap théng tin cua khach hang theo yéu cau cia SHB trong
12 thang gan nhat

32 | Tinh hinh tra ng goc va l4i véi céc to chic tin dung trong 12 thang gan nhat
(tinh dén thoi diém danh gia)

33 Thoi gian khach hang quan hé véi SHB

34 S6 cac To chirc tin dung ma khach hang dang ¢ quan hé tin dung hién tai

IV. | Théng tin vé phuwong 4n dau tu cia khach hang

35 Ty & von tu c6 caa KH vay tham gia vao phuong an dau tu

36 Chiéu hudng bién dong cua gia ca san pham khach hang dang tham gia dau
tu trong 6 thang vira gan nhat

37 | Danh gia phuong an dau tur ciia khach hang

38 | Panh gia rai ro gian doan hoat dong kinh doanh cua khach hang do tac
dong ctia moi truong kinh doanh

39 | Tinh 6n dinh cua thi truong dau ra

40 | Quan hé cua khach hang dbi vai cac c& nhan to chiic khac

a. D ligu mdu va xi Iy diz liu nguon

Pham vi cua luan vin ciing nhu bai toan di duoc néu & chuong sb 2 chi thuc hién trén tap
dir liéu cua khach hang ca nhan khong phai khach hang ca nhan kinh doanh nén cac chi tiéu
vé phuong an dau tu 1a khong c6 gid tri. Vi vy trudc khi thyc hién thuc nghiém phai loai bo
cac truong khong can thiét nay. Ngoai ra trong tap dit liéu thyuc té c6 mot sé truong co ty 1é
cac mau khong co gia tri 1a cao nén ciing loai bo khéng tham gia vao qua trinh xay dung mo

hinh phan lap.

Sau loai bo cac truang khdng can thiét, cac truong co ty & rong cao thi con 24 thugc tinh va

c6 tong cong 10000 mau nhu trong hinh dudi day:
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“* ARFF-Viewer - C:\Users\kas\Desktop\Thesis\CS5_DATA (1).arff -
File Edit View

CBS_DATA (1)arft *

Relation: CSS_DATA

No. 1. HO_TEN 2 TEN_MDICH 3: GT_VAY_DK 4! HANG_DH 5! TINH_TRANG_NHOM_NO &: TUOI 7: HOG_VAN 8! LY_LICH 9! SO_HUU_NHA 10 THOI_GIAN_LUU_TRU H:T\NH_TRANE_HDN_NHAN_

Hominal Hominal Nimerie Hominal Homi umarc  Neminal minal ominal Humerle Homi
1 Vay tieu dung AA Dai hoc Tinhtran O chung nha b 10 Cogiadinh 20
2 8B Duoitrun...  Tinhtran... Mha so huu rie. 1.0 Co giadinh 40
3 A Trungcap  Tinhtan. Mha so huu rie 10 Co giadinh 10
4 BB Trung cap  Tinhtran.. O chungnhab... 1.0 Co gia dinh 30
5 A Dai ho! 1 o 10_Co gia dinh 30
e SES A 1.0
7 XK Vay tiew dung 2769 A Hhom 1 590 Trungcap Tinhiran . Nhaso huu rie 10 Co gia dinh 50
8 J0000000( Vay kinh doa... 1.0E8 A Hhom 1 49.0 Trungcap  Tinhiran.. Nha so huu rie 1.0 Co gia dinh 40
9 XXX Vay iew dung 30E8 AA Mhom 1 540 Daihoc Tinh tran.. Nha 60 huu rie 10 Cogia dinh 30
10 XX00000KX Vay kinh doa.., 16ET0 A Hhom 1 520 GCaodang  Tinhiran . Nhaso huurie 10 Co gia dinh 5.0
11 000000 Vay tieu dung 30E8 BB Mhom 2 630 Trungcap  Tinhiran. Nha 80 huu rie 10 Lydi 20
12 X00000GKK Way fieu dung 21E9 A Hhom 1 400 Daihoc Tinh tran.. Nha so huu rie 10 Co gia dinh 30
13 0000000C Vay tieu dung 2569 AA MRom 1 480 Caodang  Tinhiran.. NNaso huu rie 10 Co giadinn 40
14 X000KKX  Vay fleu dung 30E9 AA Hhom 1 540 Dalhoc Tinhtran.. Nha so huu rie 10 Co gia dinh 30
15 J0000000C Vay tieu aung 1.568 A Mhom 1 410 Daihoc Tinh tran., O chung nha b... 10 Doctnan (chua tung Iap gia 10
16 0000000C Vay tieu aung 1.0E9 A MRom 1 68.0 Dainoc Tihtran.. NNa 0 huu rie 10 Co giadinn a0
17 XXXXXKKX  Vay kinh doa 1.3E8 BBE Hhom 2 380 Caodang  Tinhiran.. Nhasohuurie 10 Cogiadinh 20
18 X000000C Vay KINN d0a... 20E8 BB MRom 2 57.0 Dalnhoc TINhtran... NNa o huu rie 10 Cogiaainn 5.0
18 XKXXXXXK Vay fieu dung 15E8 AA Hhom 1 50.0 Dal hoc Tinhtran... Nha so huu rie 10 Lyl 20
20 J0000000( Vay tieu dung T.0E8 A& Mhom 1 550 Dalhoc Tinh tran... Nha o huu rie. 10 Cogladinh 20
21 XKXXXXXX Vay fieu dung 50EB AA Hhom 1 48.0 Dalhoc Tinh tran... Nha so huu rie 10 Cogiadinh 20
22 J0000000( Vay tisu dung S.0E8 A& Mhom 1 510 Caodang  Tinhftran.. Nhaso huu rie 10 Cogiadinh 10
23 XKXXXXXX Vay fieu dung 20E8 BB Mhom 2 350 Trungcap Tinhtran . O chungnha b 10 Docthan (chua tung Iap gia 30
24 J0000000( Vay tisu dung 3.0E8 A Mhom 1 420 Caodang  Tinhftran.. Nhaso huurie 10 Cogiadinh 50
26 XXXXXXXX Vay fieu dung 3068 AA Hhom 1 610 Caodang Tinhiran . Nha so huurie 10 Co giadinh 30
26 0000000 Vay tisu dung S.0E8 A Mhom 1 63.0 Dalhoc Tinh fran... Nha so huu rie 1.0 Co gia dinh 30
27 XXXXXXXX  Vay fieu dung 3068 A Hhom 1 §10 Caodang Tinhtran . Nhaso huurie 10 Co giadinh 20
28 J0000000( Vay fisu dung 4.0E8 A Mhom 1 56.0 Daihoc Tinh fran... Nha so huu rie 1.0 Co gia dinh 20
20 XXXXKXXX Vay flieu dung B0E9 A Mhom 1 64.0 Tren daih.. Tinhtran.. Mhaso huu rie 10 Co giadinh 10
30 X0000000( Vay fieu dung 6.5E8 Ak Mhom 1 420 Dai hoc Tinhfran.. © chungnha b.. 1.0 Co gia dinh 40
31 XXX Vay tiew dung 1.569 BBB Mhom 3 480 Caodang  Tinhtran . Nha 8o huu rie 10 Co gia dinh 50
32 X0000000( Vay fieu dung 1.5E9 BB Hhom 3 480 GCaodang  Tinhiran. Nha so huurie 10 Co gia dinh 2.0
33 X000 Vay iew dung 2088 A Mhom 1 460 Tren daih. Tinhiran. MNha 80 huu rie 10 Co gia dinh 50
34 X0000000( Vay kinh doa 20E8 BB Hhom 2 630 Duoitrun.. Tinhiran. Nha so huu rie 10 Co gia dinh 20
35 X000000C Vay liel aung 9568 A Hhom 1 480 Daihoc Tinhtran.. Nha 80 huu rie 10 Co giadinh 20
36 XKOOOKK Vay lieu dung 7.328E8 A Hhom 1 480 Dai hoc Tinhtran.. Nha so huu rie 10 Docthan (chua tung lap gia 20
37 X000000C Vay Kinh 0. 1.089 A MRom 1 610 Dainoc TinN tran.. NNa §0 huu rie 10 Co gia ainn 2.0
El

Hinh sé 3.2: Tdp dé ligu si dung lam mdu.
Pé truc quan hon vé cac théng tin cia mot so thudc tinh trong tap dir liéu miu, chang ta
cong cu Weka Explore cho phép xem cac thong tin mé ta dir liéu nhu ty Ié phan bo chi tiét
cua cua dit liéu trén thudc tinh, dugc thé hién bang db thi rat d& quan sat va danh gia:

Current relation Selected attribute [Left-click to edit properties for this object, right-click/Alt=Shift+ left-click for menu
Relation: CSS_FINAL Attributes: 26 Name: TINH_TRANG_NO ~typ: FiomineT
Instance: Sum of weights: 10000 Missing: 0 (0%) Distinct: 5 Unique: 0 (0%)
Attributes No. Label Count Weight
Al None Invert Pattern 1|LeGaL | s63 |s68.0
2|pousT IE5 [35.0
3|nORM | 9046 |9046.0
M. Hame #[OLEM 27 270.0
o1 ~ 5|SUBST. 80 80.0

NH_TRANG_HON_NHAN
10|[[]SO_NGUOI_PTHUOC

11|[JGTA_DINH
12 JQUAN_HE_CONG_DONG

13|[[JQUAN_HE_THANH_VIEN_GDINH Class: TINH_TRANG_NO (Nom) ~ | visualize All
14{[JLOAT_HINH_CT

15, OI_GIAN_CT

18] (O1_GIAN_CT_CHUYEN_MON 048

17| JRUT_RO_NN

18| CVITRI_CT.
15|[CJHINH_THUC_TRA_LUONG
20| JHD_LAC_DONG
[THU_NHAP
[KHA_NANG_TRANO
SO_LAN_CO_CAU_NO
[TINH_HINH_TRA_NO

Remove

I i o

Hinh 3.3: Quan sdt va ddnh gid chi tiét trén thugc tinh tinh trang nhém ng.

€ Weka Explorer - >
Preprocess | Claseify | Cluster | Associate | Select atiributes | Visuslize | Auto-WEKA | Interactive Paralel Coordinates Plot | Visuslze 30 | Projection Plot | CRython Seripting
o e open UL openoe o nd s,
Piter
Choose [NominalTobinary Apply Stop
Currentrelaton Selectad atuibute
elation: C25_FINAL Attriutes: 28 Hame: TEN MOICH Type: Naminal
trmtancn: 10060 Sum oF welghta: 10000 | Miasng: 24 (396) datines: 13 Uniete 5 (0%
Attrbutes Mo, Label Count Weight
a5 — et e 1[Eho vay mua bt #7ng atn A mic 7., [ 332 2220 @
3 Cac oon phom hae phoc v3 linh doanis | 1078 i976.0
5[Cho vay mus b7t P7ng 5in 77
Mo Name 4 Cho vay mua bt 77ng a7n ho?c xay 153 153.0
= -~ 5|Cho vay xéy d?ng ho?c #7a ch?a nha 7 |1717 1717.0
2 [ et vat DK ©[Cac a7 phim khac phic v? i ding | 1238 L2390
3|[_JHANG _DH 7|Che vay CB CHV SHE 514 514.0
Ll Uot 8| Cho vay mua xe h?i tiéu ding 637 &37.0
SH_JHOC VAN 8| Cho vay tin ch?p tiéu ding ?M w2 €B... | 126 126.0
Sy _ricH 10| Th?u chi, th? tin deng 156 156.0
7|[_]50_HUU_NHA 11|Cho vay mua xe h?i kinh doanh 263 263.0
& [ riot AN o0 TG 12| Cho vay #hu £ va firh doanh e |7 X3 @
SITTING TRANG. HON AR
10|[Js0_NGuUor_pTHUoE Class: TINH_TRANG_NG (Nom) || Vieuaiize Al
11["aa, o
12 [QUAN.HE_CONG _BOHG
13| JQUAN_HE_THANH_VIEN_GDINH
13 [ JeoAl,panA_cT
15[ fvior TAN-er
16| THOL GIAN €T_EHUYEN MON
17 CJRus Ao
18 [v1_Tr_eT
15[ JHINH_THUC _TRA_LUGNG. R
20}, 6. BONG
21O AR e
23 JHHA_NANG TRANG
2356 LA c6_cAU o o e
pa__
Bomove (-] 12 . e B2
— | =y 5 5 R K™ . .
swts
o

P
Hinh sé 3.4: Quan sdt va ddnh gid chi tiét trén thugc tinh tén muc dich vay.

b.  Phan lép si dung cdy quyét dinh dp dung thudt todn C4.5

Dé kiém nghiém thuat toan phan Iép st dung cay quyét dinh C4.5 trén dir liéu mau da néu ta
thuc hién trén cong cu Weka Explore phién ban 3.8.2 bang cach chon thuat toan J48 nhu
sau:



20

G Weka Explorer

Auto-WERKA T Interactive Parallel Coordinates Plot
Preprocess T Classify Cluster
Classifier
= [E§ pyscript a
» [BE rules
Te > [EF sklearn
v [5m trees
— ed cros
. | BFTree
L CcDT lassifie
|| DecisionStump Classift
of Ins
— i RARccura
|| ForestPaA
| 1 L1FT TE
N = 0.
L 0.
0.
R (] J48Consolidated o.
Al e 0.
L5 LMt Ir. o.
I — n Matri
L | MBTree
| | RandomForest L =
.| RandomTree ]
. | REPTree L a
L SPAARC | 2 1919
|| SysFor w S8
a
Close
- N

Hinh s6 3.5: Cdch cai dgt thudt todn C4.5 trén Weka Explore
Cai dat thong so trén thugt todn: Trong giai thuat cdy quyet dinh C4.5 hay J48 duoc cung
cap boi Weka c6 3 tham s6 quan trong:

. confidenceFactor: Nhan té six dung cho viéc cat tia (Néu gia tri nay cang nho thi
cay sinh ra sé dwot cdt cang nhiéu).

. minNumODbj: Sé thé hién téi thiéu trén mét nit 14 trong cay.

. unPruned: néu la True thi cay sinh ra sé dwroc cat tia va nguoc lai.

Sau khi diéu chinh théng s6 va nghién ctu ta chon cac gia tri tham sb cho két qua tét nhat
nhu sau:
o Chon phuong phap test: Cross Validation

. Tham sé thuat toan: minNumObj=10
o confidenceFactor=0.2
) unpruned=False

Két qua cua xay dung md hinh phan l6p bang cay quyét dinh ap dung thuét toan C4.5 trén
tap dir liéu 10000 mau nhu sau:
Bdng 3.2: Bdng ket qud xay dung cay quyer dinh dp dung thugt toan C4.5

Thoi gian xay dyng mo hinh (Time taken to build model) 0.28 seconds

S6 14 caa cay (Number of Leaves) 81

S6 n0t cua cay (Size of the tree) 104

S6 mau phan 16p dung (Correctly Classified Instances) 9667(Ty 1€: 96.67%)
S6 mau phan 16p sai (Incorrectly Classified Instances) 333(Ty I¢: 3.33 %)
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&3 Weka Explorer — [m] pre
[ Auto-WEKA 1 Interactive Parallel Coordinates Plot 1 visualize 3D Projection Plot CPython Scripting

[ Preprocess | Classify 1 Cluster | Associate | Select attributes [ Visualize |
Classifier

| choose Jqus—anﬁ—Mz

Test options Classifier output

T HO_LAQ

() Use training set

() Supplied test set Set
(®) Cross-validation Folds 10 Tu 1 den duoi 2 nam

() Percentage split

17:02:43 - trees.J48
17:27 .28 - trees J48 VAN = Trung cap: Nhom S (1.0)
VAN = Dai hoc: Nhom 5 {2.0)

VAN = Cac dang: Nhom 5 (4.0}

816 - rees.J48

VAN = Duei trung cap: Nhem 4 (5.0}
VAN — Tren dai hoc: Nhom 5 (0.0)

= Lac dong thec hop dong lac dong tu 1 den 3 nam: Nhom 1 (20.0/2.0)
= Lac dong theo hop dong lao dong tu & thang den duoi 1 nam: Nhom 1 {0.0)
Duei 1 nam/ Hoac lac dong khong thuce IOt ©o Quan cong tac cu the: Nhom 1 ()

Lac dong theo hop dong lac dong duoi 6 thang hoac ¥hong co hop dong lao
Lao dong theo hop dong lac dong khong thoi han: Nhom 1 (13.0/1.0)
Lao dong Gai doanh nghiep do nguoi tham gia Gtra no so huu hoac cua gia df

l More aptions. J Lac dong theo hop dong lac dong tu 1 den 3 nam: Nhom 2 (4.0)
Lac dong theo hop dong lac dong tu 6 thang den duci 1 nam: Nhom 1 (0.0}
) Doc than (chua tung lap gia dimh) : Nhem 1 (20.0/2.0)
l (Mom) TINH_TRANG_MHOM_NG - J Ly di: NWhom 1 (2.0/1.0)
Goa co con: Whom 2 (1.0}
Start Stop 3 Goa khong co con: Nhom 1 (0.0)
| TINH_TRANG_HON_NHAN — Ly than hoac dang trong qua trinh giai quyet 1y hon: Nhom 1 (0.0)
Result list (right-click for options) HANG DH = CC: Nhom 4 (589.0)
EANG DH = D: Nhom 5 (164.0)
16:31.30 - trees.J48 HANG
16:33:57 - trees.J48 | LY_LICH = Tinh trang suc khoe tot: Nhom 4 (236.0/49.0)

L¥_LICH = Tinh trang suc khoe khong tot, tuy nhien khong anh huong nhieu den hieu gua cong wie

Ty = Tinh trang suc khoe khong tot, co anh huong den hieu qua cong viec cua khach hang: N
I¥ LICH = Tinh trang suc khoe bi anh huong nghiem trong: Nhom 4 (0.0)
Number of Leaves 198 |»
=5 -

Status

‘Lugl i, %0

"Hinh sé 3.5: M6 hinh C4.5 duwoc thé hi¢n trén man hinh Weka Explore

Ma tran thé hién két qua xay dung trén tap 10000 mau la:

Bdng 3.3: Két qud phan lgp C4.5 trén tdp mdu

classified as a b c

d e

a = Nhom 2 205

62 2

b =Nhom 1 9036

|| O
o|o|o

¢ = Nhom 3 1919

d = Nhom 4 13 16

|
\‘

e = Nhom 5 496 72

(@)

R OOoO|lo
(&)}
o1

Filter

ChangeDateFormat
ClassAssigner
ClusterMembership
Copy

Discaetze
FirstOrder

MakeIndicator
MathExpression
MergelnfrequentiNominalvalues
MergeManyValues
MergeTwoValues
NominalToBinary
NominalToString
Normalize
NumericCleaner
NumericToBinary
NumericToNominal
NumericTransform
Obfuscate

Par titionedMultiFilter
PKIDiscetize
PrinapalComponents
RandomProjection

PE00000000000000000000000

0c

Filter... Remove filter

STEawas

Close

Hinh 3.6: B chuyén dbi tir Nominal sang kiéu Binary
Bdang 3.4: Bdng ket qud xay dung vei mé hinh phén lép SVM

Thoi gian xay dung mo hinh (Time taken to
build model)

5.67 seconds

Instances)

S6 mau phan 16p dung (Correctly Classified 9519 (Ty l¢é: 95.19 %)

Instances)

S6 mau phan 16p sai (Incorrectly Classified 481 (Ty 1¢: 4.81%)
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Hinh 3.7: Két qud mé hinh SVM trén Weka Explore
Ma tran thé hién két qua xay dung trén tap 10000 mau la:
Bdng 3.5: Két qud phan Iép SVM trén tdp madu

classified as a b C d e
a=Nhom 2 4 0 266 0 0

b =Nhom 1 8 9038 0 0 0

¢ = Nhom 3 20 0 266 0 0

d = Nhom 4 27 0 8 0 0

e = Nhom 5 481 0 88 0 0

3.3.  Sosanh két qua danh gia va dé xuat ing dung
Pé danh gia duoc hiéu qua cua 2 phuong phap phan 16p va du bao cua 2 md hinh da duoc
thir nghiém danh gia ¢ trén phai dua trén nhiéu tiéu chi dé danh gia nhu d6 chinh xac
(precision), do hoi twong (recall), ... cac tiéu chi dugce danh gia nhu dudi day:

Bdang 3.6: Bdng tiéu chi danh gig@ md hinh phan lép

Lop G Dir liéu thyc
Thudc 16p C; Khoéng thuoc lop C;
DlI doan ThU(A)C Idp Cl TPL TNl
Khong thuoc lop C; FP; FN;
Trong do:

- TP; (true positives): s liwong Vi du dwong dwoc thudt todn phan ding vao 16p C;.
- TN; (true negatives): sé leong Vi du dm duwoc thudt todn phan diing vao 16p C;.
- FP; (false positives): sé lirong Vi du diwong dwoc thugt toan phan sai vao 16p C;.
- FN; (false negatives): sé liong vi du &m duoc thudt toan phan sai vao I6p C;.
Do chinh xac Precision cua l6p C;la ty 1é s6 vi du duong dugc thuat toan phan Iop cho gia
tri dung trén tong s6 vi du duogc thuat toan phan 16p vao 16p C;:
TP;
TP; + TN,
Do chinh xac Recall cua 16p C; 1a ty 18 s6 vi du dwong duoc thuat toan phan 16p cho gié tri
dung trén tong s6 vi du dugc thuat toan phan 16p vao 16p C;:
pr__ TP
"= TP, 1 FN,
Két qua caa cac mo hinh duoc danh gia qua cdng thire trén duoc thé hién qua cac bang két
nhu sau:

Pr =
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. Véi md hinh xay dyng bang cay quyét dinh C4.5:

Bdng 3.7: Bdng cdc chi sé danh gid phwong phdp phan lép C4.5

Class TP Rate FP Rate | Precision | Recall
Nhom 5 0.872 0.003 0.943 0.872
Nhom 4 0.486 0.000 1.000 0.486
Nhom 1 0.999 0.312 0.968 0.999
Nhom 2 0.233 0.000 0.984 0.233
Nhom 3 0.688 0.000 0.932 0.688
Weighted Avg. | 0.967 0.283 0.967 0.967

Két qua & trén duoc danh gia trén tap dit liéu mau bao gom 10000
) V6i mo hinh dya trén thuat toan ,SVM
Bdng 3.8: Bdng cdc chi so danh gid phwong phap phan lép SVM

Class Recall Precision | FP Rate TP Rate
Nhom 5 0.845 0.891 0.006 0.845
Nhom 4 0.000 0.000 0.000 0.000
Nhom 1 0.999 0.955 0.442 0.999
Nhom 2 0.000 0.000 0.000 0.000
Nhom 3 0.000 0.000 0.000 0.000
Weighted Avg. | 0.952 0.977 0.401 0.952

3.4. Kétluin chwong 3

Pay 1a chuong cudi va ciing la mot trong nhitng chuong quan trong nhét cua luan vian da thé
hién dugc tng dung cua khai pha dir liéu irng vao bai toan phan du béo rai ro tin dung tai
ngan hang SHB dwa vao kién tric kho dit liéu liéu cua SHB. Thir nghiém bai toan vai 2
thuat toan phan Iop la:

- Phan I6p sir dung cdy quyét dinh ap dung thuat toan C4.5

- Phén 16p sir dung thuat toan SVM

Panh gia va so sanh vu nhugc diém chi tiét trén thong sé ky thuat caa 2 thuat toan trén sir
dung cling 1 b dit liéu mau dugc mo phong dua trén 10000 thong tin khach hang.
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KET LUAN
1. Két qua caa luan vin
Luan van da gigi thiéu nhitng khai niém va ly thuyét co ban hoat dong tin dung caa ngan
hang, tam quan trong cua tin dung trong ngan hang va nhirng rai ro caa hoat déng tin dung.
Ciing nhu anh huéng cua rai ro tin dung dén cac ngan hang thuong mai va hé théng ngan
hang ¢ Viét Nam. Bong thoi néu ra hién trang tai ngan hang SHB va nhu cau can thiét phai
ap dung cdng nghé vao trong quan Iy rai ro tin dung.
Trinh bay cac budc trong quéa trinh khai pha dir liéu va cac phuong phap khai pha dir liéu
hién nay. Chinh tir ¥ nghia thuc té cua khai pha dit liéu nén luan vin da dwa ra cac bai toan,
cac linh vuc ma nganh ngan hang co thé &p dung nhu ap dung khai pha dit liéu trong quan
tri rui ro ngan hang, ap dung trong phat hién gian lan, trong kinh doanh, .

V6i sy tng dung rong réi caa khai pha dir liéu trong nganh tai Chll’lh ngan hang do. bé
chtrng minh su tinh thuc té, luan van da dé& xuét bai toan phan 16p du bao dé du bao rui ro
tin dung. Viéc &p dung cac thuat toan phan 16p vao bai toan thyc té nay thi cd rat nhiéu thuat
toan song do thoi luong luén vén c6 han luén van chi dé cap 2 phuong phap phan 16p
thuong duoc sir dung la st dung cay quyet dinh ap dung thuét toan C4.5 va phan 16p dua
trén thuat toan SVM. Tir d6 di sdu tim hiéu vé 2 thuat toan nay.

Song song véi nghién ctru va tim hiéu ly thuyét luan van da tim hiéu vé quy dinh quy trinh
vé tin dung va hé théng dang co tai ngan hang SHB dé &p dung cac ly thuyét da tim hiéu
trong viéc khai pha dit liéu ap dung vao bai toan phan I6p du bao rui ro tin dung tai ngan
hang SHB.

Két qua thuc nghiém chi ra rang thuat toan SVM cho két qua phan 16p tot hon trong céac 16p
S0 V6i thuat toan cay quyét dinh.

2. Pinh hwéng phat trién

Véi rat nhiéu tng dung thuc tién cua khai pha dit liéu trong nganh tai chinh ngan hang, dic
biét trong viéc phan tich du bao rui ro tin dung. Vi thoi gian ¢6 han luan van méi chi
nghién ciru va thuc nghiém phan 16p dua trén 2 thuat toan, vi vay yéu cau véi bai toan trong
twong lai 14 ap dung céc thuat toan khac nhu hdi quy dy bao, 4p dung mang noron xay dung
cac md hinh du bao...Vai su tng dung rong rdi caa khai pha di liéu trong nganh tai chinh
ngan hang nhu da trinh bay thi con rat nhiéu bai toan cé thé tim hiéu va nghién cau thém
trong tuong lai.



