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LOI CAM DOAN
T6i xin cam doan két qua dat dugc trong ludn vin 14 san pham cua riéng
ca nhan t61, khong sao chép lai cua nguoi khac. Trong toan b ndi dung cua luan
van, nhitng diéu d3 trinh bay 1 cua ca nhan toi hodc dugc toi tong hop tir nhidu
ngudn tai liéu. Tt ca cac ngudn tai liéu tham khao cd xuat xir rd rang va dugc
trich dan hop phap.
T61 xin chiu toan bg trach nhi€ém va chiu moi hinh thirc ky luat theo quy

dinh cho 161 cam doan cua toi.

Tac gia luan van

Nguyén Khic Xuin Bach



LOI CAM ON

Loi dau tién toi xin guri 161 cam on va long biét on sau sic dén PGS.TS. Lé
Hiru Lap, nguoi di gitp toi chon dé tai, dinh hinh hudng nghién ctu, tan tinh
huéng dan va chi bao t6i trong sudt qua trinh thuc hién luan vin tét nghiép.

T6i xin bay t6 long biét on tran thanh t6i cac thiy, ¢o gido trong truong Hoc
vién Cong nghé va Buu chinh Vién thong. Cac thay, c6 gido da day bao va truyén
dat cho t6i rat nhiéu kién thirc, gitip toi c6 dugc mot nén tang kién thuc viing chac
sau nhitng ngay thang hoc tap tai trudng. Va xin giri 161 cam on dén Ban Lanh dao
va cac dong nghiép tai Khdi cong nghé thong tin — Ngan hang thuong mai ¢ phan
Sai Gon — Ha Noi (SHB) da hét stic tao diéu kién thua n loi cho t6i trong subt qua
trinh hoc tap va thuc hién luan van. Toi xin guri sau sdc cac ban khoa 2018 dot 1 da
ung ho khuyén khich toi trong sudt qua trinh hoc tap tai truong.

Cubi cung, t6i mudn gui loi cam on sau sac nhat dén gia dinh va ban bé —
nhitng nguoi than yéu luon kip thoi dong vién va giup do to6i vuot qua nhiing kho

khin trong hoc tap ciing nhu trong cudc séng.

Ha Noi, thang 12 nim 2019

Nguyén Khic Xuin Bach
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LOI MO DAU

1. Ly do chon dé tai

Mot trong nhitng hoat dong chinh ctiia ngan hang thuong mai 1a hoat dong
cho vay nén rui ro tin dung 13 mot nhan té hét sic quan trong, doi hoi cac ngan
hang phai c¢6 kha ning phan tich, danh gia va quan 1y rai ro hiéu qua vi néu ngan
hang chip nhan nhiéu khoan cho vay c6 rui ro tin dung cao thi ngan hang c6 kha
ning phai ddi mat véi tinh trang thiéu von hay tinh thanh khoan thap. Diéu nay
c6 thé 1am giam hoat dong kinh doanh thu loi nhuan cia ngan hang, tham chi pha
san. Pa c6 nhiéu giai phap vé mat nghiép vu nham han ché rui ro tin dung ngan
hang. Tuy nhién, khi CNTT dugc tng dung rong rai thi nguoi ta trong chd vao
mot giai phép quan ly rui ro trong qua trinh cho vay tin dung mdt cach hiéu qua
hon. Mdt trong nhitng phuong phap d6 chinh la wng dung khai pha dir li¢u vao
linh vuc quéan 1y rii ro néi chung va rui ro tin dung néi riéng nham giam thiéu
tinh trang no qua han, nang cao chit luong tin dung, giam thiéu kha ning mat
vbn cua cac ngan hang. Tir 1y do d6 dé tai luan vin: “Nghién ctru Khai pha dir
liéu trong quan Iy rii ro tin dung ngan hang” c6 y nghia vé mit khoa hoc va
thuce tién.
2. Tong quan vé dé tai nghién ciru

Rui ro tin dung 1a mot dé tai nghién ciu quan trong va rong khip trong
nganh ngan hang lién quan dén nhitng quyét dinh cho vay va kha ning sinh 1i.
Dbi véi tat ca ngan hang, tin dung dugc coi 1a rai ro 16n nhat va rat khé c6 thé
dugc bu dap. Viéc ap dung nhitng ky thuat tién tién va c6 tinh thong ké trong
viéc danh gia rui ro tin dung va du doan pha san da trd thanh mot linh vuc nghién
ctu ké tir thap nién 70. Xép hang tin dung da trd thanh mot phuong thirc phan
tich chu yéu trong nhitng tru s& kinh té ¢ lién quan dén rui ro tin dung. Muc dich
chinh ctia Xép hang tin dung 1a phan chia nhiing ng vién thanh hai nhom: @ng
vién tin dung tét va tng vién véi tin dung Xau. Tinh chinh xac ctia xép hang tin

dung dong vai tro rat quan trong ddi voi loi nhuan cua to chirc tai chinh. Tham



chi 1% d6 chinh xac trong viéc xép hang tin dung cua cac ing vién s& giam ton
that 16n cho céc to chire tai chinh.

Ngan hang SHB 1a mét trong nhitng ngan hang c¢6 ng xau ting kha manh
trong 6 thang dau nam 2018, voi muc ting 1 nghin ty dong, 1én hon 5,6 nghin ty
dong (twong duong voi mire ting 21,7% so vai 31/12/2017). Trong d6, ng ¢d kha
ning mat von ¢ muc 3.273 ty dong, ting 14,2% va chiém 58,2% tong no xau. Ty
16 no Xxau cua ngan hang theo d6 ciing ting kha manh, tir mérc 2,33% dau nam 1én
2,7%I/tong cho vay. Va ciing 1a ngan hang c6 ty 1& no xau cao thtr ba trong sé 17
ngan hang. O ddy hoc vién chon giai phap khai pha dit liéu dé giai quyét bai toan
xac dinh mtrc d9 rui ro tin dung ctia ngan hang.

3. Muc dich nghién ciru

Muc dich cta dé tai ung dung khai pha dit liéu nham nang cao chat luong
cua hé théng xép hang tin dung ciia Ngan hang SHB, dé hé thong xép hang tin
dung thuc hién phan loai khach hang tot hon, phan anh thuc chat hon tinh trang
tin dung cua khach hang.

4. Poi twong va pham vi nghién ciru
- Dit li¢u khéach hang tai SHB.
- Ung dung khai pha dit liéu vao viéc danh gia thong tin ctia khach hang.
- Kho dir li€u cua ngan hang SHB
5. Phuwong phap nghién ctru
- Nghién ctru ly thuyét
- Thuc nghiém va phan tich két qua
6. Cau triic ciia luin vin
Lu4n vin ngoai phan mé dau va két luan gdm 3 chuong chinh:
- Chuong 1: Rui ro tin dung va quén ly rui ro tin dung tai ngan hang
- Chuong 2: Khai pha dir li¢u va bai toan phan 16p du béo rui ro tin dung
- Chuong 3: Thir nghiém va danh gid rui ro tin dung tai ngan hang SHB
Trong do, luan van tip trung vao chuong 2 va chuong 3 véi muc dich

nghién ctu khai pha dir li¢u trong bai toan phéan 16p du bao rui ro tin dung, sau



d6 thuc nghiém nhim danh gi4 mé hinh nay. Mic du c6 nhiéu cd ging nhung do
thoi gian c¢6 han. Luan van chac chan con nhung han chét khiém khuyét. Kinh

mong cac thay co va ddng nghiép thong cam va gop y. Xin tran trong cam on !.

Tac gia



CHUONG 1: RUI RO TiN DUNG VA QUAN LY RUI RO TIN
DUNG TAI NGAN HANG

Dé c6 thé tmg dung cong nghé khai pha dit liéu va quan 1y rui ro tin dung
ctia ngan hang, trudc 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,
phuong phap quéan 1y cua cac ngan hang noi chung va dic biét la ngdn hang SHB
noi tac giad dang cong tac.
1.1. Hoat dong tin dung
1.1.1. Tin dung ngdn hang la gi?

Tin dung ngan hang 1a mot giao dich vay muogn tai san gitra ngan hang
(bén cho vay) va khach hang (bén di vay), trong d6 bén di vay dugc st dung tai
san cua bén cho vay trong mot khoang thoi gian dugc thoa thuan trude va phai
hoan tra vo diéu kién vén goc va 1ai cho bén cho vay khi dén han thanh toan. Néi
mét cach khac, tin dung ngan hang 1a quan hé chuyén nhuong quyén st dung vén
gilta ngan hang va khach hang trong mot thoi han nhét dinh véi mot khoan chi
phi nhét dinh.
1.1.2. Bdn chit ciia tin dung

Ban chat caa tin dung 1a mot giao dich Vé tai san trén co s& hoan tra va cé
cac dac trung sau:

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

- Xuét phat tir nguyén tic hoan tra, vi vy ngudi cho vay khi chuyén giao tai
san cho nguoi di vay sir dung phai cé co sé dé tin rang nguoi di vay sé tra
dang han.

- Gia tri hoan tra thong thuong phai 16n hon gia tri lic cho vay, hay noéi
cach khac 14 nguoi di vay phai tra thém phan 14i ngoai von géc.

- Trong quan h¢ tin dung ngan hang, tién vay dugc Cap trén co sé bén di

vay cam két hoan tra vo diéu kién cho bén cho vay khi dén han thanh toan.



1.1.3. Vai tro ciia tin dung

Thi nhat: Pap tng nhu cau vén dé duy tri qua trinh san xuét duoc lién tuc

d6ng thoi gop phan dau tu phat trién kinh té.

- Viéc phan phdi vén tin dung di gop phan diéu hoa von trong toan bo nén
kinh té, tao diéu kién cho qua trinh san xuit duoc lién tuc. Tin dung con
1a cau ndi giira tiét kiém va dau tu. N6 1a dong luc kich thich tiét kiem
dong thoi 13 phuong tién dap tng nhu cau vé vén cho dau tu phat trién.

- Trong nén kinh té san xuat hang ho4, tin dung 13 mét trong nhitng nguon
vén hinh thanh vén luu dong va vén ¢b dinh ciia doanh nghiép, vi vay tin
dung d3 gop phan dong vién vat tu hang hoa di vao san xuat, thuc day
tién bo khoa hoc k¥ thuat ddy nhanh qua trinh tai san xuat xa hoi.

Thir hai: Thuc day qua trinh tap trung von va tap trung san Xuat.

- Hoat dong cta ngan hang 1a tap trung von tién té tam thoi chua st dung,
trén co s& d6 cho vay cac don vi kinh té. Mit khac qué trinh dau tu tin
dung duoc thuc hién mot cach tap trung, chi yéu 1a cho cac xi nghiép
I6n, nhitng xi nghi¢p kinh doanh hi¢u qua.

Thir ba: Tin dung 1a cong cu tai trg cho cac nganh kinh té kém phat trién va

nganh kinh té mii nhon.

- Trong thoi gian tap trung phat trién néng nghiép va uu tién cho xuat
khau ... Nha nudc da tip trung tin dung dé tai trg phat trién cac nganh
do, tir d6 tao diéu Kién phat trién cac nganh khac.

Thir tuw: Gop phan tac dong dén viéc ting cuong ché do hach toan kinh té

cua cac doanh nghiép.

- Pdéc trung co ban cua von tin dung 1a sy van dong trén co sé hoan tra va
c6 loi tirc, nho vay ma hoat dong cua tin dung da kich thich sir dung vén
c¢6 hiéu qua. Bang cach tac dong nhu vy, doi hoi cac doanh nghiép khi
st dung von tin dung phai quan tim dén viéc nang cao hiéu qua sir dung
vén, giam chi phi san xuat, ting vong quay cua von, tao diéu kién nang

cao doanh lgi cua doanh nghiép.



Thi nim: Tao diéu kién dé phat trién cac quan hé kinh té véi nuée ngoai.
- Trong diéu kién kinh té “m¢”, tin dung di tré thanh mot trong nhing
phuong tién ndi lién cac nén kinh té cac nuéc véi nhau.
1.1.4. Chirc nang cua tin dung
Chtrc ning cua tin dung bao gdm 3 chtrc ning chinh nhu sau:
- Phén phdi lai ngudn v6n nhan rdi trén nguyén tic hoan tra lai ca gdc ca lai
- Tao diéu kién va luu thong gia tri gop phﬁn tiét ki¢ duoc tién mit va chi
phi luu thong xa hoi
- Kiém soat déng tién v6i moi hoat dong cua kinh té
1.2.  Phan loai tin dung trong ngian hang
Cong tac phan loai tin dung dya trén mot s6 tiéu thirc nhat dinh tuy theo
yéu cau cta khach hang va muc tiéu quan 1y ctia ngan hang. C6 thé phan loai tin
dung trong ngan hang theo nhiéu cach nhu cin ctr vao thoi han tin dung, phan
loai can cur theo dbi tuong tin dung, muc dich stir dung von, can cr vao dbi tuong
trd ng...Tuy nhién do khuon kho luan van tap trung vao phén du bao rui ro tin
dung nén luan van chi dua ra cach phan loai tin dung dua vao rai ro, cach phan
loai nay giip ngan hang thuong xuyén danh gid lai tinh an toan ctia cac khoan tin
dung, trich 1ap du phong ton that kip thoi, dugc phan loai thanh 5 nhém|[8]:
- Nhém 1: No du tiéu chuan, Cac khoan no trong han ma t6 chirc tin dung
danh gia 13 c6 du kha nang thu hdi day du ca gbe va 1ai ding thoi han.
- Nhém 2: No can cht y, bao gdbm ng qua han dudi 90 ngay va ng co ciu
lai thoi han tra no.
- Nhém 3: No duéi tiéu chuan, bao gdm no qua han tir 90 ngay dén 180
ngay va ng co cAu lai thdi han tra no qué han dudi 90 ngay.
- Nhém 4: No nghi ngd, bao gdm ng qua han tir 181 ngay dén 360 ngay va
ng co cau lai thoi han tra ng qua han tir 90 ngay dén 180 ngay.
- Nhém 5: No co6 kha ning mat von, gdm no qua han trén 360 ngay, ng co

c4u lai thoi han tra no trén 180 ngay va ng khoanh chd Chinh phu xtr 1y.



1.3. Rii ro tin dung

Day 1a rai ro 16n nhat va thuong xuyén xay 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 cta to chic tin dung 1a kha ning xay ra ton that trong hoat dong ngan
hang cua t6 chuc tin dung do khach hang khong thuc hién hodc khong c6 kha
nang thuc hién nghia vu ctia minh theo cam két.” [8].

1.3.1. Ruii ro tin dung va nguyén nhan
a. Ruiro tin dung

Rui ro tin dung 1a kha ning xay ra ton that trong hoat dong ngan hang cta
t6 chuc tin dung do khach hang khong thuc hién hodc khong cé kha ning thuc
hién nghia vu cua minh theo cam két.

Rui ro tin dung 1 kha ning tiém an co6 thé gay ton that vé von va thu nhap
cho Ngan hang phat sinh khi d6i tac khong dap ung duoc mot phan hoic toan b
cac diéu khoan ciia Hop ddng tin dung hay khong thuc hién day du nhu da thoa
thuan theo cac diéu khoan cua Hop dong tin dung.

Rui ro tin dung xuat hién trong qua trinh cho vay, chiét khau gidy to c6
gia, cho thué tai chinh, bao 1anh ngan hang, bao thanh toan va cac hinh thirc cap
tin dung khac cua ngan hang.

b. Nguyén nhén chii yéu din dén riii ro tin dung

Trong quan hé tin dung c6 hai d6i tuong tham gia 14 ngan hang cho vay va
nguoi di vay. Ngan hang va nguoi di vay hoat dong tuan theo sy chi phdi voi
nhitng diéu kién cu thé ciia moi truong kinh doanh. Mai truong kinh doanh 1a ddi
tuong thi ba c6 mit trong quan hé tin dung. Rui ro tin dung xuat phat tir moi
treong kinh doanh goi 1a rui ro do nguyén nhin khach quan. Rui ro xuat phat tir
ngudi vay va ngan hang cho vay goi 1a rii ro do nguyén nhan cha quan. Sy tiép
can cac yéu t6, nguyén nhan gy rui ro sau ddy giup ching ta nhin nhan mot cach
dﬁy du, toan dién, khach quan hon, tir d6 s€ dua ra dugC nhiing dé xuét phong
ngtra, giam thiéu rui ro trong kinh doanh cia NHTM mot cach hiru ich, thiét thuc

hon.



1.3.2. Cdc dnh hwéng ciia riii ro tin dung dén hoat dpng ciia ngin hang

a.

Déi véi nén kinh té

Hé théng ngan hang c6 mdi quan hé chit ch& véi nén kinh té, 1a kénh thu
hat va cung cap tién cho céac t chirc, doanh nghiép va ca nhéan trong nén
kinh té. Do d6, rui ro tin dung c6 anh huéng truc tiép dén nén kinh té.

O muc do thap, rui ro tin dung khién co hoi tiép can vén mé rong hoat
dong san xuat kinh doanh hoic tiéu dung cua cac khach hang bi han ché,
anh huong xau dén kha niang tang truong caa nén kinh té.

O muc do cao hon, khi c6 mot ngan hang 1am vao tinh trang kho khin din
dén pha san, thi hiéu ing day chuyén rat dé xay ra trong toan bo hé théng
ngan hang, gy nén khung hoang d6i véi toan bd nén kinh té, anh huang
tiéu cuc dén doi Séng xa hdi va su phat trién cua dat nudc.

Doi vdi ngéin hang

Viéc khong thu hoi dugc no (géc, 14i va cac khoan phi) 1am cho ngudn
vén ctia cac NHTM bij that thoat, trong khi d6, cic ngan hang nay van phai
chi tra tién 14i cho ngudn von hoat dong, lam cho loi nhuan bi giam sit.
Néu loi nhuan khong du thi ngan hang con phai dung chinh vén ty c6 cua
minh dé bu dap thiét hai. Piéu nay c6 thé lam anh hudéng dén quy mé hoat
dong cta cac NHTM.

Mt khac, ty 16 ng qua han cao lam cho uy tin, niém tin vao tiém luc tai
chinh cua ngan hang bi suy giam, din dén lam giam kha niang huy dong
von cia ngan hang, nghiém trong hon né c6 thé dan dén rai ro thanh
khoan, ddy ngan hang dén bo vuc pha san va de doa su 6n dinh cia toan
bo hé théng ngan hang.

Doi véi khdch hang

Dbi véi ban than chu thé khong c6 kha ning hoan tra von (13i) cho ngan
hang thi ho gan nhu khong ¢ co hoi tiép can véi nguon vén ngan hang va

tham chi 14 ca nhitng ngudn khac trong nén kinh té do da mat di uy tin.
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Co hoi tiép can vdn ngan hang cua cac chu thé di vay khac ciing bi han
ché hon khi rui ro tin dung budc cac NHTM hodc that cho vay hay tham
chi phai thu hep quy mo hoat dong.

Céc chu thé gui tién vao ngan hang c6 nguy co khong thu hoi dugc khoan
tién guri va 13i néu nhu cac ngan hang 1am vao tinh trang pha san.

Panh gia phwong phap quan ly ridi ro tin dung tai ngan hang
SHB hi¢n nay

Pic diém chung cua cic ngan hang thuong mai Viét Nam hién nay la
danh muc tin dung van chiém phan Ion trong tong tai san (tir 60% dén
70% tong tai san cua ngan hang). Do vay, viéc thu thap thong tin vé khach
hang vay dé danh gia kha nang thu hoi von, dy béo rii ro 1a nhu cau can
thiét cua cac ngan hang néi chung va ngan hang SHB noi riéng.

Hé thong xép hang tin dung noi bo cé thé dugc sir dung trong cac quy
trinh quan ly rui ro tin dung sau: Ban hanh chinh sach tin dung, Quy trinh
cho vay, Giam sat rui ro danh muc tin dung, Lap bao cao quan tri rui ro,
Chinh sach dy phong rui ro tin dung, Xac dinh mac vén an toan ti thiéu,
Phan tich hiéu qua sinh loi caa danh muc tin dung va Xac dinh khung 1ai
suit tiéu chuan... Tom lai, hé théng xép hang tin dung ndi bo 13 mot cau
phan quan trong va la mot cong cu dac lyc trong quan tri kinh doanh ngan
hang.

Budc dau thi SHB d thiét 1ap duoc hé théng danh gia xép hang tin dung
CSS nhim giup can bo quan 1y tin dung ciing nhu ban diéu hanh trong
viéc quan ly van hanh hoat dong tin dung tai ngan hang. Nhung né mdi
chi dirng & muc thu thap thong tin lién quan vé khach hang vay von va
tinh diém va xép hang theo mot mé hinh xép hang sin va xép hang khach
hang theo s6 diém tinh dugc mot cach cung nhac. Viéc danh gia két qua tir
hé théng van dua vao kinh nghiém va trinh d6 dénh gia va phan tich cua
can bo tin dung vi vay trong thuc té chua sat véi thuc té cua khach hang.

Vi du véi cac khach hang da duoc xép hang d6i khi dugc xép hang AAA,
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AA... (hang cao nhét trong thang xép hang) thi viéc tra no lai gap kho
khin hodc mic du c6 khach hang diém xép hang thip nhung lai tra no rat
dung han. Chinh vi vy viéc khai thac triét dé nhitng thong tin thu thap
duoc tir khach hang va dir liéu thyc té thi hé théng chua dap ting duoc.
Chinh vi 1y do d6 ma viéc ap dung khai pha dit liéu dé thu duoc nhitng
thong tin hitu ich trong viéc quan tri rai ro va hd tro viéc ra quyét dinh 1a
can thiét,
1.5. Két luan Chuong 1
Cin cr vao tinh hinh thuc té tai cac ngan hang Viét Nam néi chung va
ngan hang SHB néi riéng thi ngoai cac phan tich vé mat nghiép vu cling véi cac
hé théng danh gia xép hang tin dung thi can tiép tuc nghién ciru cac giai phap
nham du bao riii ro tin dung mot cach hiéu qua hon.Trong chuong tiép theo luan
van sé& trinh bay phuong phap khai pha dir liéu nham quéan 1y rui 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. Toéng quan vé khai pha dir liéu
2.1.1. Khai pha dir li¢u la gi va tai sao phdi khai pha div liéu
a. Khai pha dii li¢u la gi

Pinh nghia: Khai pha dir li¢u 1a mot tap hop cac ky thuat duoc st dung
dé tu dong khai thac va tim ra cac mdi quan hé Ian nhau cua dit liéu trong mot
tap hop dit liéu khong 16 va phac tap, déng thoi ciing tim ra cac mau tiém an
trong tap dir liéu do

Khai pha dir liéu dugc ding dé mo ta qua trinh phat hién ra tri thic trong
CSDL. Qua trinh nay két Xuit ra cac tri thirc tiém an tir dit liéu giup cho viéc du
bao trong kinh doanh, cac hoat dong san xuat,... Khai pha dir liéu lam giam chi
phi vé thoi gian so voi phuong phap truyén théng trude kia (vi du nhu phuong
phap théng ké). Co nhiéu thuat ngit duoc dung tuong ty nhu Datamining nhu
Knowledge Mining (khai pha tri thirc), knowledge extraction (chét loc tri thirc),
data/parttern analysis (phan tich dir liéu/mau), data archaeology (khao co dir
liéu), data dredging (nao vét dix liéu) [9],...

b. Tai sao phdi tién hanh khai phd dir ligu trong cdc dich vu tai chinh

Trong nganh cong nghiép dich vu tai chinh trén toan thé gisi, phuong thirc
lién lac truyén thdng cua khach hang mat déi mat (face-to-face) dang dugc thay
thé bang phuong thirc dién tr dé giam thoi gian va chi phi xir Iy cac ap dung cho
san pham khac nhau, va cudi cung 1a cai thién hiéu qua cua viéc sir dung tai
chinh. Tin hoc hoa qua trinh hoat dong tai chinh, stir dung internet va phén mém
tu dong hoan toan co thé lam thay doi cac khai niém co ban cia kinh doanh va
cach hoat dong kinh doanh dang dugc thyc hién. Hién nhién, linh vuc ngan hang
khong phai 1a mot ngoai 18. K& tir nhitng ndm 1990 toan bd khai niém ngin hang
d3 duoc chuyén sang co sé dir lidu tap trung, giao dich truc tuyén va may ATM
duoc thuc hién trén thé gidi, da lam cho hé théng ngan hang mat manh m¢ hon

vé mit k¥ thuat va dinh hudng khach hang t6t hon. Dit liéu c6 thé 1a mot trong
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nhitng ngudn tai nguyén cé gia tri nhat cua bat ky ngan hang nao, tuy nhién nd
chi thuc su ¢ gia tri khi n6 biét cach tiép can véi thong tin co gia tri an chta
trong dit liéu tho. Khai pha dit liéu cho phép triét suat cac thong tin tir cac dit lidu
lich sir, va du doan két qua cac tinh hudng trong twong lai. N6 gitp cho viéc toi
vu hoa cac quyét dinh kinh doanh, ting gia tri cua timg khach hang va thong tin
két ndi, dong thoi cai thién su hai long cua khach hang.

S6 luong dir liéu dugc thu thap boi cac ngan hang di ting nhanh chong
trong nhitng nim gan day. Véi nhiing k¥ thuat phan tich sb liéu thong ké hién
kho c6 thé quan 1y tét véi khéi lugng 16n dit liéu hién c6 nhu hién tai. Sy ting
truong bung nd nay da dan dén sy can thiét cua ky thuat phan tich dir liéu mai va
cac cong cu moi dé tim ra cac thong tin thuc Sy c¢6 ich an chira trong dir liéu nay.
Ngan hang la linh vuc ma tai day mét luong lon dir liéu duoc thu thap. D liéu
nay c6 thé dugc tao ra tir cac giao dich cua cac tai khoan ngan hang, ho so vay
vén, tra ng, thé tin dung, v.v... Ngudi ta cho rang thong tin ¢ gia trj vé cac hd so
tai chinh ctia khach hang duoc an chira trong cac co so dit liéu hoat dong 16n va
cac thong tin nay c6 thé duoc sir dung dé cai thién hiéu suét kinh doanh cua cac
ngan hang. Tai thoi diém ban dau tai cac trung tdm tin hoc dau mdi ciia cac ngan
hang, nhiéu g6i phan mém dang duogc sir dung cho cac giao dich hang ngay. Tir
d6, néu nhu thiét ké mai mot Hé thong thong tin (MIS: Management Information
System) méi hodc co cau lai nhitng co s ha tang hién s& kho thé thyc hién duoc
boi khong chi don gian 1a can thay thé cac gbi pham mém tai cac trung tin hoc
d6. Giai phap cho van dé nay 1a dé thyc hién cac khai niém vé kho dit lidu va
khai pha dir liéu (Data Warehouse and Data Mining).

2.1.2. Quy trinh va cdc budoc khai pha dir liéu

Khai pha dir liéu la mot budc trong bay budc cua qua trinh KDD
(Knowleadge Discovery in Database) va KDD dugc xem nhu 7 qué trinh khéc
nhau theo thir ty sau (Hinh 2.1):
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- Lam sach dir liéu (data cleaning): & budc niy cac nhidu va dir liéu

Hinh 2.1: Cdc buwéc khai pha dii liéu[9]

khong nhat quan s& dugc loai bo.

- Tich hop dir ligu (data intergation): dir liéu tir nhiéu ngudn khac nhau
¢6 thé duoc t6 hop lai.

- Luwa chon dir liéu (data selection): nhitng dir li¢u thich hop véi nhiém vu
phan tich s€ duogc trich rut ra tir co sé dir li¢u

- Chuyén doi dir liéu (data tranform): dir liéu sau khi duoc chon loc s&
dugc chuyén doi hay hop nhét vé dang thich hop cho viéc khai pha.

- Khai pha dir liéu (data mining): day 1a qua trinh cot 151, tat yéu trong d6
céc phuong phap thong minh s& duoc ap dung nham trich rat ra cac mau
dir liéu.

- Panh gia miu (pattern evaluation): cac nha phan tich dir liéu s& dua trén
mot s6 d6 do nao d6 dé xac dinh loi ich thuc sy, do quan trong cua cac

mau biéu dién tri thuc.
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- Biéu dién tri thic (Knowledge presentation): ¢ giai doan nay cac ki

thuat biéu dién va hién thi tri thirc s& duoc sir dung dé dua tri thire da l1ay

ra dén nguoi dung.

Tir nhitg budc co ban trong khai pha dit liéu, kién tric mau cua mot hé

thdng khai pha dit liéu c6 thé c6 nhirng thanh phan chinh sau:

r |

User Interface

v |

Pattern Evaluation \-

T

Data Mining Engine < Z N N

v |1

Data Warehouse Server

Database or ]

Hinh 2.2: Céc thanh phin trong hé thong Data Mining[9]

Trong do:

Database, Data warehouse, World Wide Web, va Information
repositories: Pay 1a cac ngudn dit liéu dau vao cho qua trinh khai pha
dir liéu, nguon dir liéu sir dung trong khai pha dit liéu rat da dang nhu
c6 thé tir co s dir liéu quan hé, tir mot kho dit liéu hoac tir dit ligu trén
web....Trong nhimng tinh hudng cu thé, thanh phan nay 1a ngudn nhap

(input) cua cac ky thuat tich hgp va lam sach di ligu.
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e Data warehouse server: Thanh ph'?m chiu trach nhiém chuén bi dit
lidu thich hop cho cac yéu cau khai pha dit liéu.

e Knowledge base: Thanh phan chta tri thcc mién, dwgc dung dé
huéng din qua trinh tim kiém, danh gia cac mau két qua duoc tim
thdy. Tri thac mién c6 thé 1a cic phan cip khai niém, niém tin cua
nguoi sir dung, cac rang budc hay cac ngudng gia tri, siéu dit liéu, ...

e Data mining engine: Thanh phan chira cac khéi chirc ning thuc hién
cac tac vu khai pha dix ligu.

e Pattern evaluation module: Thanh phan nay lam viéc véi cac do do
(va cac ngudng gia tri) hd tro tim kiém va danh gia cdc miu sao cho
cac mau dugc tim thay 1a nhitng mau dugc quan tim boi ngudi St
dung. Thanh phan nay c6 thé dugc tich hop vao thanh phan Data
mining engine.

e User interface: Thanh phan hd tro sy twong tac giita ngudi sir dung
va hé théng khai pha dir liéu.

- Nguoi sir dung c6 thé chi dinh cau truy van hay tac vu khai pha
dar lidu.

- Nguoi st dung c6 thé dugc cung cap thong tin hd tro viéc tim
kiém, thuc hién khai pha dir liéu sdu hon thong qua cac két qua
khai pha trung gian.

- Nguoi st dung ciing c6 thé xem céac luge dd co so dir lieu/kho
dir liéu, cac cdu trac dit lidu; danh gia cac mau khai pha duoc;
truc quan héa cac mau nay & cac dang khac nhau.

2.1.3. Cac phwong phap khai pha dir li¢u
Céc cac phuong phap KPDL c6 thé dugc phan chia theo chitc ning hay
I6p cac bai toan khac nhau. Sau day 13 mot s6 phuong phap phd bién:
e Phan I6p va du doan (classification & prediction): xép mot dbi twong
vao mot trong nhiing lép da biét truéc. Vi du: phan 16p ving dia 1y theo

dir liéu thoi tiét. Hudng tiép can nay thuong sir dung mot sé k§ thuat cua
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machine learning nhu cay quyét dinh (decision tree), mang noron nhan tao
(neural network), v.v. Phan 16p con duoc goi 1a hoc c6 gidm sat (hoc co
thay — supervised learning).

Luat két hop (association rules): 1a dang luat biéu dién tri tht & dang
kha don gian. Vi dy: “60 % nam gi6i vao siéu thi néu mua bia thi c6 t6i
80% trong s6 ho s& mua thém thit bo kho”. Luat két hop duoc tng dung
nhiéu trong linh vuc kinh doanh, y hoc, tin-sinh, tai chinh & thi trudng
chung khoan, v.v.

Khai pha chudi theo thai gian (sequential/temporal patterns): twong tu
nhu khai phd luat két hop nhung c6 thém tinh thir tu va tinh thoi gian.
Huéng tiép can nay duoc ang dung nhiéu trong linh vuc tai chinh va thi
trrong chimg khoan vi n6 ¢6 tinh dubao cao.

Phan cum (clustering/segmentation): xép cac ddi tuong theo ting cum
(s6 luong ciing nhu tén ctia cum chwa duoc biét truée. Phan cum con duoc
goi 1a hoc khong giam sat (hoc khong co6 thay — unsupervised learning).
Mb ta khai niém (concept description & summarization): thién vé mé
ta, tong hop va tom tat khai niém. Vi dy: tom tit vin ban.

Ung dung ciia khai pha dir liéu trong hé thong thong tin ngin
hang

Hién tai, cdc ngan hang va to chirc tai chinh trén khap thé gii dang phai

duy tri nhitng kho dix liéu khdng 16 voi nhiéu thong tin ¢6 gia tri. Quy mé khong

16 ctia cac kho dir liéu nay gay khé khin cho con nguoi trong viéc phan tich dé

dua ra nhitng thong tin hitu ich trong qua trinh ra quyét dinh. Nhiéu cong ty

thuong mai da nhanh nhay nam bat dugc tinh hinh nay, nho d6 di tao nén mét thi

truong phan mém vé khai pha dir liéu (data mining) rat phong phti n6i bat 1én 1a

cac san pham khai phé dir liéu cta Oracle (Oracle Dataminer), IBM, SAP...

Khai phé dir liéu ra doi nhu mot xu hudng tat yéu dé hd tro viéc khai thac

chit loc thong tin, va gio day khai pha dit liéu d3 va dang tré thanh nhitng huéng

nghién ctru chinh cua linh vyc may tinh va khoa hoc tri thic. Hién nay khai pha
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dir liéu 1a mot phan khong thé thiéu trong hé théng doanh nghiép théng minh
(Business Intelligence)

Business Intelligence tap trung vao viéc tim kiém kién thuc tir nhidu kho
dir liéu dién tur ca trong va ngoai dé hd trg qua trinh ra quyét dinh. Cac k§y thuat
data mining d3 tré nén quan trong cho viéc tim kiém kién thuc tir cac co so dir
licu. Trong nhitng nim gan day, Business Intelligence dong vai tro nong cét
trong viéc ho tro cac doanh nghiép trong viéc xay dung cac muc tiéu kinh doanh
nhu giit lai khach hang, tham nhap thi truong, ting loi nhuan va hiéu suat. Trong
phan Ién cac trudng hop, nhitng tri thire nay c6 duoc tir viée phan tich cac dit liéu

lich str.

Hinh 2.3: Khai pha dir liéu tim kiém tri théc tir lwong dir liéu khong 16[13]
Sy canh tranh toan ciu, thi truong nang dong va nhiing chu ky doi moi
cong nghé cang ngay cang duoc rut ngin di tao ra nhiéu thach thirc quan trong
cho nganh tai chinh va ngan hang. Viéc c6 mat nhanh chong ctua thong tin &

pham vi toan ciu gitip 1am ting su linh hoat cua cac doanh nghiép. Su phat trién
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nhanh chdng vé cong nghé thong tin trong cac to chirc tai chinh da tao ra nhitng

nhu cau 16n vé viéc lién tuc phén tich dir liéu.

Foreign Option Equities Custorn Portfolio Company
exchange Data Data Data
-——-/
Y 4

4 A h A

Global Data Warehouse & Data Marts

Using Data Mining- Techniques for
| | | |
¥ v

Credit Market Trading Portfolio Control
Risk Risk mgmt

Hinh 2.4: Ung dung data mining trong ngin hang [14]

Data mining gép 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 moi
tuong quan trong cac thong tin kinh té, gia ca thi truong ma cic nha quan ly
khong thé dé dang nhan ra do khdi luong dir liéu qua 16n hoic xuit hién qua
nhanh. Cap quan 1y cua cac ngan hang co6 thé tim hiéu thém vé giai doan, chu ky
cua cac dién bién giao dich cua khach hang nhdm phén khac, xac dinh muc tiéu,
thu hut va giit nguoén khach hang mang lai loi nhuan. Business Intelligence va
Data mining con c6 thé gitp nhan dién cac tang 16p khach hang khac nhau, dé
dua ra cac giai phap vé san pham va gia ca phu hop cho ting 16p khach hang,
g6p phan tang hiéu qua trong kinh doanh.

2.2.1. Qudn tri riii ro

Quan trj va do luong rui ro 1a mot Van dé trong tim cua tat ca cac to chic
tai chinh. Thtr thach chinh cua nganh tai chinh ngan hang la sy van hanh hé
théng quan tri rai ro nham nhan dién, do ludng, va kiém soat kha ning ton that.

Rui ro tin dung va rui ro thi trudng 1a cac thir thach chinh. C6 nhiéu giai thuat
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thdng ké duoc ap dung dé hd tro cong tac du bao, do ludng rui ro tin dung nhung
ching 1a chua du, vi vay xu huéng hi¢n nay nguoi ta thuong ap dung cac ky
thuat hoc may, k¥ thuat khai phé dir liéu dé dua ra cdc mo hinh phan tich, du bao,
mo ta lai cac tri thirc, mdi quan hé giita cac thong tin dugc thu thap tir cac hé
thong khac nhau trong mdi doanh nghiép, ngan hang, tng dung khai pha dir liéu
trong quan tri rai ro ngan hang thuong sir dung trong danh gia rui ro thi truong
tai chinh va rui ro tin dung.
a. Rui ro trong thi truwong tai chinh

Vi mdi cong cu tai chinh nhu chi ) ching khodn, 131 suét, ngoai t¢, rui
ro thi trudong duoc do luong, du bao béng cac mo hinh khai pha dir li¢u tao nén tur
mot by cac yéu td rui ro phu thudc nhu 1ai suat, chi s6 chtrng khoén va chi $6
phat trién kinh té. Ngudi ta quan tam dén mdi lién hé giira gia ca hodc mirc do rui
ro cua cac cong cu va cac yéu tb rui ro phu thudc cling nhu sy phu thudc cia
chinh céc yéu té rui ro do.

Vi du: Chung ta c6 thé xay dung mé hinh du bao ching khoan, ty gia
ngoai té ... bang cach 4p dung cac k¥ thuat khai pha dit liéu dé dwa ra mé hinh
du béo chi sé chimg khoan, ty gia ngoai té dé co thé quyét dinh cac chinh sach
trong quan tri kinh doanh.

b. Rii ro tin dung

Dénh gié rui ro tin dung 1a mo6t budc quan trong trong hoat dong cho vay
trong nganh tai chinh ngan hang. Thiéu budc nay ngudi cho vay sé khong thé
dua ra quyét dinh khich quan vé viéc c6 nén cho vay khach hang hay khong, hay
dua ra 13i suat bao nhiéu 13 hop 1y.

Trong linh vyc cho vay thuong mai, danh gia rii ro thuong 14 sy c¢b gang
dinh luong d6 rii ro mat mat cia ngudi cho vay khi thue hién mét quyét dinh cho
vay nhat dinh. O ddy, rii ro tin dung c6 thé dugc dinh lwong bang su thay doi gia
tri cia tai san thé chap hodc, cac yéu t6 thong tin vé nguoi vay, ciia yéu t6 kha
nang mat von, va ty 18 thu hdi cta cong cu trong trudng hop khong c6 kha ning

tra ng. Vi vay, viéc ap dung cac k¥ thuat khai pha ¢ day chi yéu 13 phan 16p, hdi
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quy hodc cac k¥ thuat mé ta nhu phan cum, mo ta quy luat cua tap dir liéu khach

hang bang luat két hop...

Quan tri rui ro st dung nhiéu phwong phap, mé hinh dy doan. Cac phuong

phap hitu dung c6 thé dugc phan loai rong theo hai cach tuy thudc vao vao loai

thong tin du doan hodc bién sé du doan, con c6 thé goi 1a nhitng bién sb muc

tiéu. Néu mot loai gid tri du doan 13 gia tri phan 16p, k§ thuat phan 16p dugc uu

tién dung.

2.2.2.

Vi du:
e  Phwong phap phan lop:
Theo cach nay, cac muc do rui ro dwoc phdn vao hai nhom dya
trén lich sir mat von. Vi du, nhitng khdch hang da timg khéng tra ng ¢é
thé dwoc phin vio nhém “rii ro”, trong khi sé con lai la nhém “an

»

toan”. Thong tin phan loai la muc tiéu cua viéc du doan, ky thudt cdy
quyét dinh va nguyén tac quy Nap dwoc dimg dé xdy dung nhitng mé hinh
dir dodn mike dé riii ro mat von cia ddang ky vay vén méi.
o  Phwong phap dw bao gia tri:
Vi du, cach nay thir dw dodn lwong von mat wéc tinh cia nhing
khoan cho vay mai thay cho viéc phdn logi cac khoan vay. Gia tri du doan
la gid tri bang sé va nhiw vdy né yéu cau nhiing ki thudt tao mé hinh c6
thé s dung di liéu bang sé lam bién s6 muc tiéu (hodc dir dodn). Cdc
thudr toan thuong dung trong phwong phdp nay la mang noron (Neutral
Network) va phwong phdp hoi quy. Cdc kj thudtkhai phd dir liéu phé bién
nhdt dwoc sir dung cho qudan tri rii ro la:
- Phdn cum (mé ta)
- Phdn 16p (duw bdo) va héi quy (duw bdo)
- Khai phd lugt két hop...

Phat hién gian ldn

Céac ngan hang mat hang triéu dé la moi nam bdi cac hanh vi gian lan.

Phat hién céac giao dich gian lan c6 thé gitp ngan hang dé hanh dong sém va han
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ché thiét hai. Phat hién gian lan 1a qua trinh xac dinh cac hanh vi st dung céac
phuong tién bat hop phap dé co duogc tién, thong tin ctia ngan hang hoic cia
khach hang str dung dich vu cua ngan hang. Thong thuong gian lan trong ngan
hang thudng duoc thyc hién trén thé tin dung béi tinh chat dic thu va tién ich cua
nd. Viéc ap dung khai pha dit liéu trong phat hién gian lan thé tin dung thuong st
dung cac thut toan phan cum dé phan loai cac giao dich hop phap va cac giao
dich bat thuong

Ngoai ra, gian lan ciing thuwong gap trong trong cac bao cao tai chinh cua
khach hang cung cip cho ngan hang. Mot trong cac chi tiéu dé ngin hang quyét
dinh cho vay hay khong 1a chi tiéu vé bao cdo tai chinh cua khach hang (khach
hang doanh nghiép). Céc bao céo tai chinh ma khach hang cung cip c6 thé phong
dai, doanh sb ban hang va loi nhuan c6 thé khéng chinh xac mic du bao cdo cd
thé da duoc Kiém toan, céc loai gian lanrat kho phat hién bang cach sir dung thu
tuc Kiém to4n binh thudng. Phuong phapphan 16p dua trén mang noron, hoi quy
va cdy quyét dinh duoc sir dung dé phan phan 16p xac dinh ty 1¢ gian lan trong
cac bao cao tur cac dir liéu khong gian 1an (Sharma va Panigrahi, 2012).
2.2.3. Qudn Iy danh muc von

Phuong phap danh gia rii ro & mic do tong thé, quan 1y danh muc von s&
xac dinh d¢ rui ro caa mdt nhom cong cu hodc khach hang. M6 hinh du bao s¢€
dua ra mé hinh du béo vé thu nhap hoic gia c4, chi phi, loi nhuan wdc tinh tir cac
danh muyc dau tu dé hd tro quan 1y trong viéc dua ra chién lugc trong kinh doanh

Véi viéc Data mining va k¥ thuat toi wu héa, nha dau tu c6 thé phan bo
vbn vao cac hoat dong giao dich dé téi da hoa loi nhuan hozc téi thiéu hoa rui ro.
Tinh nang nay hd trg kha nang dwa ra cac khuyén cdo trong giao dich va trong co
cAu danh muc dau tu.

K§ thuat Data mining tao diéu kién cho viéc phan tich tinh hudng lién
quan dén danh gia udc tinh cua tai san hodc thu nhap va rai ro mot cach thau dao.
Véi chie ning nay, c6 thé dung ciac mo hinh thi trudng gia dinh (vi du nhu gia

dinh vé 14i suét va ti gia hdi doai) dé danh gia tac dong cua gia tri va rai ro cua
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danh muc, dbi tac kinh doanh, hoic phong kinh doanh. Nhiéu tinh hudng c6 thé
duogc chu trong thong qua viéc xem xét tinh hinh thi truong. Phan tich 1gi nhuan
t6n that s& gitp ngudi ding danh gia cac 10p tai san, cac ving, cac dbi tac, va cic
tiéu danh muc c6 thé duoc so sanh vai cac mic chuan chung qudc té.

2.2.4. Ung dung kinh doanh

Mot trong nhitng chu dé nghién citu quan trong trong nhitng nim gan day
la viéc xay dung cac cong cu dinh lugng trong kinh doanh su dung cac phuong
phap Data mining 13y dit liéu qua kha 1am dau vao dé du doan nhiing bién dong
ngin han cua ty gia hdi doai, 14i suat hay chimg khoan thuong goi 1a dién bién thi
truong.

Muc dich ctua ky thuat nay 1a nham phat hién ra nhiing thoi diém thi
tredng mat gia hodc ting gia bang cach nhan dién cic nhan té quan trong quyét
dinh dén loi nhuan thi trudng. K thuat khai phé dir liéu nghién ciru mdi quan hé
giita cac thong tin thi trudng tir d6 giup nha quan 1y dua ra cac chién lugce phu
hop Vvoi thi truong. Vi dy tang 13i suat, ting von huy dong, thuc diy cho vay...

Céac giao dich dugc thuc hién dya trén viéc du doan nhitng bién dong
trong ngan han caa gia ca trén thi truong (ngoai té/chimg khoan/Iai suat v.v.).
Hoat dong giao dich dugc thuc hién dua trén ban nang cua nguoi giao dich.
Nguoi d6 co6 thé mua hozc ban néu nghi san pham dang khong duoc danh gia
dung gia tri, ban nang nay thuong duoc dua trén kinh nghiém trong qua khir hoac
qua mot s6 phan tich vé diéu kién thi truong. Tuy nhién, sé lwong cac nhan té ma
nguoi giao dich, ké ca cac chuyén gia, c6 thé dua vao thuong 1a han ché. Vi thé,
cac du doan nay thuong 1a sai 1am.

Gia ca cua cac tai san tai chinh bi tac dong bai nhiéu yéu té, cé thé duoc
phan loai thanh cac nhom 16n bao gém céc yéu td kinh té, chinh trj va cac yéu to
thi truong. Nhitng nguoi tham gia thi truong quan sat méi quan hé giira cac yéu
t6 ndy va gia cua tai San, xem xét ca gia tri hién tai va tuong lai cua cac yéu td
nay dé dinh gia tai san trong twong lai va dwa vao d6 ma thyc hién cac giao dich.

Thong thuong, tai thoi diém mét nha giao dich nhiéu kinh nghiém phat hién ra
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nhitng yéu t c6 loi nay thi nhiéu nguoi khac ciing da kham pha ra co hoi do, vi
vay loi nhuan c6 thé mang vé tir giao dich ciing giam di. Ngoai ra, nhitng nhan t6
nay ciing c6 thé lién quan dén nhiéu yéu t khac, khién cho viéc du doan trd nén
kho khan hon.

K3 thuat khai pha dit liéu duoc dung dé kham pha ra cac kién thtc 4n, cac
dang mau (patterns) chua biét va nhitng quy tic méi tr mot bo dix lieu Ion.
Nhitng thong tin ndy co thé c6 ich trong nhiéu quyét dinh. Trong diéu kién kinh
té toan cau hoa cung vai nhiing tién bo cua cong nghé thong tin, mot khoi luong
I6n dit liéu tai chinh duoc tao ra va luu triv. Khéi luong dit liéu nay co thé duogc
khai thac nham phat hién ra nhiing dang mau (patterns) an va dy doan vé xu
hudng trong twong lai va cac dong thai cua thi truong tai chinh. Véi sy nhanh
nhay cua k¥ thuat khai pha dit liéu, cac dir liéu méi nhat c6 thé dugc sir dung dé
tao ra cac thong tin quan trong trong thoi gian nhanh nhét. Piéu nay sé& gitp cai
thién phan Gng thi trudong va nhan thic thi treong, gép phan 1am giam chi phi va
tang doanh thu.

Nhitng tién bo trong linh vuc ki thuat da tao didu kién cho su ra doi cua
nhitng hé théng du bao nhanh nhay va chinh xac hon. Nhitng hé thong nay két
hop gitra ky thuat Data mining va Business Intelligence nhu Case Based
Reasoning (CBA) va mang noron - Neutral Networks (NN). Su két hop cac hé
thong du bao nay voi nhau cting véi mot chién luoc giao dich tét tao rat nhiéu co
hoi kiém loi nhuan khéng 16.

Gia tri cia mot san pham tai chinh phu thudc vao ca cac yéu tb kinh té vi
mo va vi mo. Nhitng thong tin nay ton tai dudi nhiéu dinh dang khac nhau. Data
mining s& gitip khdm ph4 ra nhimg thong tin va dang mau (patterns) an tir nhitng
khéi luong dir lidu Ion va dudi nhiéu dinh dang. K§ thuat NN va CBR c6 thé
duoc ap dung rong rai cho vi¢c dy bao cac nhan td tai chinh.

Mang noron dugc biét dén bai kha nang hoc hoi va kha ning cai thién
hiéu suit, tinh ning qua thoi gian. Mang noron ciing c6 kha ning khai quat hoa,

tire 14 nhan biét duoc cac vat thé méi twong ty nhung khong hoan toan giong nhur
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cac vat thé truéc. V6i kha ning rat ra duge ¥ nghia tir cac thong tin chua chinh
xac, NN ciing dugc dung dé phat hién ra cac dang mau (patterns) qua phuc tap
d6i voi con ngudi. NN dong vai tro chuyén gia trong linh vuc ma con ngudi duoc
dao tao dé lam, co thé dugc dung dé du bao vé tinh hinh méi va hoat dong tai
thoi gian thuc. Vi vay, dit liéu lich sir vé& thi truong tai chinh va nhirng bién lién
quan c6 thé duoc dung dé huin luyén NN trong viéc mé phong thi truong. Dua
vao gia tri cta cac bién trén thi truong, NN co thé dy doan trang thai cta ngay
tiép theo hoic co thé dung dé dua ra cac khuyén cao mua hay béan.

Phuong phap CBR dya vao suy luan tir dién bién lich str. Phuong phap
nay str dung mot kho dix liéu 16n dudi dang cac truong hop (case) bao gom nhiéu
bién sb. Khi mot case méi duoc dua vao, thuit toan CBR sé& du doan két qua caa
case nay dua vao cac case ton tai trong kho Iuu trit. K§ thuat Data mining c6 thé
dugce ding dé tim ra cac dang mau (patterns) an trong cac case nay hd tro cho
viéc ra quyét dinh. Phuong phap CBR c6 thé duoc dung trong thoi gian thuc dé
phan tich nhanh va gitip dua ra quyét dinh tao ra loi nhuan kip thoi.

Vi vay, k¥ thuat Data mining c6 thé dugc dung két hop véi thi truong tai
chinh dé du doan dién bién thi truong va hd tro viéc ra quyét dinh kinh doanh.
2.2.5. Qudng cdo va cham soc khdach hang

Trong méi trudng tai chinh canh tranh cao, nhitng quyét dinh thong minh
vé marketing dang trd nén quan trong hon bao gio hét nham thu hat, giir khach
hang va cai thién quan hé khach hang. Sy quan tdm khach hang va cac chién lugc
marketing 1a can thiét cho sy song con va thanh cong cua doanh nghiép. Data
mining va phuong phap phan tich du béo c6 thé hd tro doanh nghiép dua ra cac
chién lugc nay.

Céc to chirc tai chinh gip kho khan trong viéc tim kiém khach hang khong
chu dong tiép can, vi thé cac to chirc nay dang tich cuc tién hanh cic bién phap
marketing nham 16i kéo khach hang tir cac ddi tha canh tranh. Sy thiéu chic chin
vé khach hang khién viéc 1én ké hoach cho cac dich vy méi va viéc sir dung cac

phuong tién truyén thong gan nhu 13 diéu khong thé. Mot phuong phap thudng
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dung 13 4p dung kién thire chuyén mén chi quan cua con ngudi lam quy tic. Cho
dén gan day, viéc thay thé con ngudi bang cong nghé Ky thuat van con gap nhiéu
khoé khan.

Mot cong cu thi vi duoc st dung trong cac to chire tai chinh va marketing
1a cong cu phan tich thong tin khach hang. Nhitng phan tich va tinh toan vé chi
bao chinh gitp cho ngan hang nhan dién nhitng yéu t6 anh hudéng dén nhu cau
cua khach hang trong qua khtr va tuong lai.

Thong tin dit liéu ca nhan cua khach hang ciing c6 thé dua ra nhiing dau
hiéu nhan tac dong dén nhu cau trong twong lai. Trong nhitng truong hop phan
tich vé cac bén cho vay ca nhan va cic doanh nghiép nho, nhitng nhiém vy
marketing thuong bao gdm cac yéu té vé chinh khach hang, hd so tin dung va
Xép hang cua céc to chirc xép hang tin dung bén ngoai.

Véi nhitng tién bo trong cic céng cu Data mining va Business
Intelligence, cdc ngan hang dd c6 thé ting cudng thu hit khach hang qua hinh
thirc marketing truc tiép hoac thiét 1ap nhiéu kénh tiép xuc khach hang, cai thién
phat trién khach hang thong qua viéc ban chéo hodc ban thém (up sell) san pham
va tang do thu hut khach hang thong qua viéc quan ly hanh vi. Cac ngan hang co
thé dung dir liéu sin co dé giir cac khach hang tot nhat va dé nhan dién cac co hoi
c6 thé ban thém dich vu. C6 thé xay dung hd so cua tat ca cac tai khoan co gia tri
va 5-10% tai khoan tot nhat c6 thé duoc giao cho cac quan 1y khach hang. Nhiing
ngudi nay s& nhan dién nhitng co hoi ban cac san pham cho cac khach hang nay.

Ciing c6 thé nhom nhiéu nhiéu san pham vao thanh géi dap @ng nhu cau
cua nhitng khach hang 16n. Data mining ciing c¢6 thé giup ngan hang diéu chinh
nhitng phuong phép chao hang khac nhau tuy truong hop. Vi du, ngudi ta c6 thé
diéu chinh cac birc thu truc tiép theo ting phan khic cta nhimg nguoi co tai
khoan tai ngan hang, Cac ngan hang ciing c6 thé nhan dién nhiing khach hang
gap van dé nhiéu kha niang khong tra dugc no trong twong lai thong qua tim hiéu

cac hd so tra no trong qua khtr va cac mau thuc té trong dix liéu sin co. Viéc nay
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cling giup cac ngan hang diéu chinh méi quan hé véi cac khach hang nay dé han
ché rui ro twong lai dén muc téi thiéu.

Data mining lam ting ty 1& phan hdi trong chién dich gui thu truc tiép
trong khi thoi gian yéu cau cho viéc phan loai khach hang giam xudng. Piéu nay
s€ lam tang thu nhap, cai thién hiéu qua doi ngli ban hang trong nhom muc tiéu.
Data mining ciing gitipcac ngin hang t6i da hoa danh muc dich vy va kénh phan
phdi cua ho. Mot sao ké cac giao dich trong qua khtr co thé cung cap nhing
thong tin hitu ich cho ngén hang, va cac chi nhanh/dia diém khéac nhau trong
cung mot chi nhanh ciing ¢ thé xuat hién nhitng mau ma néu phat hién ra co thé
dung dit liéu qua khir dé hoc hoi va 1am co s¢ cho nhitng hanh dong trong tuong
lai.

K§ thuat Data mining c6 thé tro nén vo cung hitu ich cho cac ngan hang
va to chirc tai chinh trong viéc nham muc tiéu va gianh duoc khach hang mot
cach t6t hon, phat hién gian 1an nhanh chong (real time), cung cap san pham dua
trén cac phan khuc dé nham khach hang muc tiéu tot hon, phan tich vé dién bién
mua cua khach hang qua thoi gian dé gitr khach hang va tao mdi quan hé véi
khach hang tot hon, phat hién nhig xu huéng méi xuat hién dé chu dong hanh
dong trong mot thi truong co tinh canh tranh cao, dé bd sung thém gia trj vao
nhitng san pham va dich vu hién ¢ va tung ra nhitng goéi san pham va dich vu
moi.

2.3. Bai toan phan 16p du bao rii ro tin dung

Nhu da trinh bay ¢ chuong 1, hoat dong tin dung trong nganh ngan hang
la dac biét quan trong vi vay viéc danh gia va phan loai rai ro 1a nhiém vu hang
dau trong quan tri van hanh ngan hang. Chinh vi thé hién nay hau hét cac ngan
hang trén thé giéi ndi chung va Viét Nam noi riéng déu cé nhitng hé thng hd
trg viéc danh gia va phan loai rai ro. Hau hét cic ngan hang hién nay déu s
dung md hinh chim diém tin dung dé hd trg danh gia rui ro va xép hang tin dung
tir 46 co quyét dinh cho khach hang vay hay khong. Cac dac diém vé cau truc,

thiét ké va van hanh cta hé théng xép hang tin dung c6 thé khac nhau giira cac



27

ngan hang, vi du nhu: co ciu cua cac chi tiéu danh gia, trong sé cua cac chi tiéu,

s6 lugng cac muc xép hang, wéc tinh muc rai ro gan lién véi cac mac xép hang,

cac chinh sach khach hang, chinh sach tin dung ap dung cho tirng mic xép hang.

Nhung nhin chung thi cach tiép can chung la déu sir dung cac thong tin khach

hang cung cip dé dua ra mét gia tri diém tir d6 tng véi timg thang diém mai

khoan vay s& dugc xép hang theo ting thang diém. C6 thé thiy rang day 1a mot

mo hinh kha pho bién dang duogc thuc hién tai cac NHTM Viét Nam, boi 1& mo

hinh nay c6 nhiéu lgi thé va kha phu hop véi cac NHTM trong diéu kién Viét

Nam hién nay, cu thé la:

> Tan dung duoc kinh nghiém va kién thiac chuyén sau cua cac can bo tin
dung, cac chuyén gia tai chinh dé phén tich cac chi tiéu tai chinh. Viéc phan
tich dua trén cong nghé gian don, hé thong luu trir thong tin on dinh, sir dung
ho so sin c6, dé dang thu thap thong tin

> Day la mo hinh twong ddi don gian, song han ché ciia md hinh nay 1a n6 phu
thudc vao trinh do phan tich, danh gia ctia can bg tin dung.

> MO hinh nay c6 thé 4p dung cho cac khoan vay riéng 1¢, mang tinh dic thu
chiu anh hudng cac yéu té ving mién, phong tuc, tap quan thi viéc dua trén
cac yéu té dinh luong, khong dua ra dugc quyét dinh chinh x4dc ma phai dua
trén y kién va kinh nghiém cua can bg tin dung.

> Cac NHTM st dung mé hinh nay s& chiu chi phi cao do t6n nhiéu thoi gian
dé danh gia va doi hoi can bo tin dung phai ¢6 tinh chuyén nghiép, c6 thim
nién, k¥ nang.

> MO hinh nay rét kho khin do luong vai trd cia cac yéu té dén hang tin nhiém
cua khach hang

> Dic biét 1a mé hinh chidm diém nay chwa c6 kha ning du bao duoc rai ro ma
méi chi danh gia duoc phan nao rui ro nho diém xép hang

Chinh vi nhitng han ché cia mé hinh chim diém xép hang tin dung hién
tai toi xin dé& xuat phwong phap ap dung thuat toan phan 16p trong khai pha dir

ligu dé du bao kha nang hoan von cua cac khach hang dua vao cac thong tin st
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dung trong mé hinh chdm diém va dir liéu lich sir cia cac khach hang da vay
vén tai ngan hang.
2.3.1. Phat biéu bai todn

DPau vio:

- Tdp thong tin khdach hang va lich sw tra no cua cac khach hang
nham muc dich xdy dwng mé hinh (tdp training)

- Tdp thong tin khach hang va lich sw tra no nham muc dich kiém
chitng mo hinh (tdp dir liéu test)

- Tdp théng tin khdach hang méi can dy bdo

Diu ra:

Puwa ra mé hinh phdn I6p dir bdo, cdc chi s6 danh gid mé hinh, cdc ludt
rut ra tie mo hinh giup phdan logi cac khdach hang moi.

Vidu:

Piu vao:

Thong tin khach hang vé khach hang vay vén: Muc dich vay mua nha, c6
thu nhap trén 10 triéu, dang o cung voi bé me, lam tai cong ty co phdn, chue
vu chuyén vién, thoi gian cong tac trong linh vuc chuyén mon dwdi 3 nam

Piu ra: Dy bao khach hang c6 kha ning roi vao nhom ng can chi y
(Nhom no 2).

Muc ti€u cua bai toan la phan loai khach hang theo kha nang hoan
vbn dya vao cac thong tin dau vao ban dau khach hang phai cung cap tir d6
du bao dugc khach hang nay 1a khach hang muc tiéu hay khong. Viéc du
bao chinh xac s& giup ngan hang giam thiéu cac rui ro c6 thé c6 tir cac

khach hang c6 kha ning khong trd dugc ng.

2.3.2. Phén 16p sir dung cdy quyét dinh
a. Cdy quyét dinh
Cubi nhitng nam 70 dau nhitng nam 80, J. Ross Quinlan da phat trién mot

thuat toan sinh cay quyét dinh. Day 1a mot tiép can tham lam, trong d6 nd xac



29

dinh mot cay quyét dinh duoc xdy dung tir trén xudng mot cach dé quy theo
huéng chia dé tri. Hau hét cac thudt toan sinh cdy quyét dinh déu dya trén tiép
can top-down trinh bay sau ddy, trong d6 no bat dau tir mot tap cic bo huén
luyén va cac nhan phan 16p ctuia chung. Tap huin luyén dugc chia nhé mot cac dé

quy thanh cac tap con trong qua trinh cay dugc xay dung [15].
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Hinh 2.5: Vi du vé ciy quyét dinh
b. Uu nhwoc diém ciia cdy quyét dinh
e Uu diém
Ciy quyét dinh twong d6i dé hiéu: Cay quyét dinh c6 thé dé& dang sinh
ra cac quy tac dang If...Then... Else.... Hodc cac cau 1énh SQL. Pay chinh la wu
diém cua phuong phap nay. Vai tap dir lidu 16n khién hinh dang cia cy quyét
dinh c6 thé phirc tap nhung viéc xdy dung cac quy tac 1a khong kho
Poi héi tién xir Iy dir liéu don gian: Yéu cau cua cac thuit toan phan 16p
sir dung cdy quyét dinh khong doi hoi xur 1y dir liéu dau vao phuc tap
Kha ning xir 1y ca thude tinh lién tuc va roi rac: Cay quyét dinh xir ly
“t5t” nhu nhau v&i thudc tinh lién tuc va thudc tinh roi rac. Tuy rang véi thudc
tinh lién tuc can nhiéu tai nguyén tinh toan hon. Nhitng thudc tinh roi rac da ting
gy ra nhitng van dé& v6i mang neural va cac ky thuat thong ké lai thuc sy dé

dang thao tac voi cac tiéu chuan phan chia (splitting criteria) trén cay quyét dinh:
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moi nhanh twong ung voi timg phan tach tap dir liéu theo gia tri cua thudc tinh
dugc chon dé phat trién tai node d6. Cac thudc tinh lién tuc cling d& dang phan
chia bang viéc chon ra mét sé goi 1a ngudng trong tap cac gia tri da sip xép cua
thudc tinh d6. Sau khi chon dugc ngudng tét nhat, tap dit liéu phan chia theo test
nhi phan cua ngudng do.

Thé hién ré rang nhitng thudc tinh tét nhat: Cac thuit toan xay dung
ciy quyét dinh dua ra thudc tinh ma phén chia tét nhat tap dir liéu dao tao bat
dau tir node goc cua cay. Tir d6 c6 thé thay nhitng thudc tinh ndo 1a quan trong
nhat cho viéc du doan hay phan 16p.

D& dang tinh toan trong khi phan 16p: Mic di nhu chung ta da biét, cay
quyét dinh co thé chira nhiéu dinh dang, nhung trong thuc té, cac thuat toan sir
dung dé tao ra cay quyét dinh thuong tao ra nhiing cay véi sé phan nhanh thap va
cac test don gian tai ting node. Nhitng test dién hinh 1a: so sanh sd, xem xét
phan ticia mot tap hop, va cac phép ndi don gian. Khi thuc thi trén may tinh,
nhitng test nay chuyén thanh cic toan ham logic va s6 nguyén la nhiing toan
hang thuc thi nhanh va khong dat. Pay 1a mot wu diém quan trong boi trong moi
truong thuong mai, cac mé hinh dy doan thudng dugc sir dung dé phan 16p hang
tri¢u tham tri hang ti ban ghi.

e Nhuoc diém

Du ¢6 nhitng sitc manh noi bat trén, cdy quyét dinh van khong tranh khoi
c6 nhitng diém yéu. Do 1a cdy quyét dinh khong thich hop 1im véi nhirng bai
toan voi muc tiéu 13 dy doan gia tri ciia thudc tinh lién tuc nhu thu nhap, huyét
ap hay 1ai suit ngan hang, ... Cay quyét dinh ciing khé giai quyét véi nhitng di
lieu thoi gian lién tuc néu khong bo ra nhiéu cong sic cho viée dat ra sy biéu
dién dir liéu theo cac mau lién tuc.

D@ xay ra 16i khi c6 qua nhiéu 16p: Mot sb cdy quyét dinh chi thao tac voi
nhiing 16p gia tri nhi phan dang yes/no hay accept/reject. SO khac lai c6 thé chi

dinh cac ban ghi vao mot sé 16p bat ky, nhung d& xay ra 16i khi sé vi du dao tao
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tmg v6i mot 16p 1a nhoé. Diéu nay xay ra cang nhanh hon véi cdy ma cd nhiéu
tang hay c6 nhiéu nhanh trén mét node.

Chi phi tinh toan dit dé dao tao: Diéu nay nghe c6 vé mau thuin véi
khang dinh wu diém cua cdy quyét dinh & trén. Nhung qué trinh phat trién cay
quyét dinh dét vé mat tinh toan. Vi cdy quyét dinhco rat nhiéu node trong trudc
khi di dén 14 cudi cing. Tai ting node, can tinh mot d6 do (hay tiéu chuan phan
chia) trén ting thudc tinh, v&i thude tinh lién tyc phai thém thao tic xap xép lai
tap dir li¢u theo thu tu gia tri cua thudc tinh do. Sau d6 moi co thé chon dugc
mot thude tinh phat trién va twong Gng 13 mot phan chia tét nhat. Mot vai thuét
toan sir dung t6 hop cac thudc tinh két hop vdi nhau c6 trong s6 dé phat trién cay
quyét dinh. Qua trinh cit cut cdy ciing “dat” vi nhiéu ciy con tng ctr phai duoc
tao ra va so sanh.

C. Qud trinh xdy dung cdy quyét dinh

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

e Giai doan thir nhat phat trién ciy quyét dinh: Giai doan nay phat
trién bat dau tir gbc, dén timg nhanh va phét trién quy nap theo cach
thire chia dé tri cho t6i khi dat dugc cAy quyét dinh véi tat ca cac 1a
dugc gan nhan 16p.

e Giai doan thit hai cit, tia b6t cAc canh nhanh trén ciy quyét dinh:
Giai doan nay nham muc dich don gian hoa va khai quat hoa tir do
lam ting do chinh xac cua cdy quyét dinh bang cach loai boé sy phu
thudc vao muc d6 16i (noise). Nghién ctru cac thuit toan phan 16p dir
lidu dua trén cay quyét dinh cta dir liéu ddo tao mang tinh chét thdng
ké, hay nhimng su bién d6i ma co thé 1a dic tinh riéng biét cua dir lidu
dao tao. Giai doan nay chi truy cap dir liéu trén cdy quyét dinh da
dugc phat trién trong giai doan trudc va qué trinh thyc nghiém cho
thdy giai doan nay khong t6n nhiéu tai nguyén tinh toan, nhu véi phan
l6n céc thuat todn, giai doan nay chiém khoang dudi 1% té)ng thot

gian xay dung mo6 hinh phan 16p.
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d. Thudt todn cdy quyét dinh

Giai thuat co ban (giai thuat tham lam) dugc chia thanh cac budc nhu sau:

Phat trién cdy quyét dinh: di tir géc, dén cac nhanh, phat trién quy nap
theo hinh thirc chia dé tri.

Chon thudc tinh “t6t” nhat bang mot do do da dinh trude

Phat trién cdy bang viéc thém cic nhanh twong ¢ng voi ting gia tri
cua thudc tinh da chon

Sip xép, phan chia tap dit liéu dao tao tGi node con

Néu céac vi du dugc phan 16p 16 rang thi dung.

Nguoc lai: 1ap lai budc 1 t6i budc 4 cho tirng node con

Cit tia cAy: nham don gian hoa, khai quat hoa cdy, ting d6 chinh xé4c

Diéu kién dé dirng viéc phén chia:

Tat ca nhitng mau huan luyén doi véi mot nit cho trude thude vé cing
mot 16p.
Khoéng con thude tinh con lai nao dé€ phan chia tiép.

Khong con mau nao con lai.

Trén co s& gidi thuat co ban nhu da néu trén, da cd nhiéu nghién cou dé

xay dyng cy quyét dinh ma ndi bat 1a cac thuat toan CART, ID3, C4.5 [15]. Cac

thuat toan ndy chip nhan sy tham lam (greedy) cach tiép can cdy quyét dinh

duoc xay dyng tir trén xuéng mot cach dé quy, bt dau voi mot bo dir liéu huin

luyén tap va cac nhin 16p ctia ho. Hau hét giai thuat ciy quyét dinh déu theo

cach ti€p can tur trén xudng. Tap dit li¢u huan luyén dugc phan vung mdt cach d¢

quy thanh tap hgp con nho hon trong lac cay dugc xay dung.

Diém khac biét chinh giita cac thuit toan ndy chinh 13 tiéu chuan (hay con

goi 14 thudc tinh phan chia) va do do dé chon lua.

C6 3 loai tiéu chuin hay chi sb6 dé xac dinh thudc tinh tot nhét phat trién

tai moi node:
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e Gini-index [15]: Loai tiéu chuan nay lya chon thudc tinh ma 1am cuc
tiéu hoa do khong tinh khiét cia mdi phan chia. Cac thuat toan sir dung
tiéu chuén nay 1a CART, SLIQ, SPRINT.

e Information—gain [15]: Khac voi Gini-index, tiéu chuan nay st dung
entropy dé do dd khong tinh khiét ctia mot phan chia va lga chon thuoc
tinh theo mtrc do cuc dai hoa chi sd entropy. Céac thuat toan str dung
tiéu chuan nay 1a ID3, C4.5.

. )(2 -bdng théng ké cdc sw kig¢n xdy ra ngdu nhién: XZ do d¢ tuong quan
gitra tirng thudc tinh va nhan 16p. Sau dé lya chon thudc tinh c6 do
tuong quan 16n nhat. CHAID 1a thuat toan st dung tiéu chuan nay.

Do s0 luong thuét toan vé cy quyét dinh kha nhiéu nén trong khuon kho
luan van chi trinh bay vé thuat toan C4.5 dugc str dung rong rii trong cac ung
dung tai chinh ngan hang.

€. Thudt toan C4.5

C4.5 1a sy ké thira cua cua thuat toan hoc may bang cdy quyét dinh dua
trén nén tang 1a két qua nghién ciru cia HUNT va cac cong Su caa dng trong nira
cudi thap Ky 50 va ntra ¢au nhirmg nam 60 (Hunt 1962). Phién ban dau tién ra doi
14 ID3 (Quinlan, 1979)- 1 hé théng don gian ban dau chtra khoang 600 dong 1énh
Pascal, va tiép theo 13 C4 (Quinlan 1987). Nam 1993, J. Ross Quinlan d3 ké thura
cac két qua do phat trién thanh C4.5 v6i 9000 dong 1énh C chta trong mot dia
mém. Mic du d3 c6 phién ban phat trién tir C4.5 13 C5.0 - mot hé thong tao ra loi
nhuan tir Rule Quest Research, nhung nhiéu tranh luan, nghién ctiru van tap trung
vao C4.5 vi mi ngudn cia né 1a san duing.

Tu tudng phét trién cay quyét dinh cia C4.5 1a phuong phap. Chién lugc
phat trién theo d6 sau (depth-first strategy) duoc ap dung cho C4.5.
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FormTree (T)
(1) ComputerClassFrequency (T);
(2) if OneClass or FewCases
return a leaf;
Create a decision node N;
(3) ForEach Attribute A
ComputeGain (A) ;
(4) N.test=AttributeWithBestGain;
(5) if N.test is continuous
find Threshold;
(6) ForEach T' in the splitting of T
(7) if T' is Empty
Child of N is a leaf
else
(8) Child of N=FormTree(T');
(9) ComputeErrors of N;
return N

f.  Chon thuéc tinh tot nhit

Quinlan (1983) 1a nguoi dau tién dé xuat viéc st dung 1y thuyét thong tin
dé tao ra cac cay quyét dinh va cong trinh ctia ng 14 co s& cho phan trinh bay &
day. Ly thuyét thong tin cua Claude Shannon (1948) cung cap khai niém entropy
dé do tinh thuan nhat (hay nguoc lai 1a do pha tron) ciia mot tap hop [9]. Mot tap
hop 14 thuan nhat néu nhu tat ca cic phan tir cua tap hop déu thudc cung mot
loai, va khi d6 ta noi tap hop nay c6 do pha tron 1a thap nhat. Trong truong hop
cua tap vi du, thi tap vi du duoc goi la thuan nhat néu nhu tat ca cac vi du déu cé
cung gia tri phan loai.

Khi tap vi du 13 thuan nhét thi co6 thé néi: ta biét chac chan vé gia tri phan
loai cia mot vi du thudc tap nay, hay ta c6 lwong thong tin vé tap d6 13 cao nhét.
Khi tap vi du c6 do pha tron cao nhat, nghia 1a s6 lugng cac vi du c¢6 cing gia tri
phan loai cho mdi loai 1a twong duong nhau, thi khi d6 ta khong thé doan chinh

xac dugc mot vi du co thé cé gia tri phan loai gi, hay néi khac hon, lugng thong
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tin ta c6 duoc Vé tap nay 1a it nhat. VAy, diéu ta mong mudn ¢ day la lam sao
chon thudc tinh dé hoi sao cho c6 thé chia tap vi du ban dau thanh céc tap vi du
thuan nhat cang nhanh cang tot. Vay truéc hét, ta can c6 mot phép do dé do do
thuan nhat caa mot tap hop, tir d6 mai c6 thé so sanh tip vi du nao thi tot hon.
e Entropy do tinh thuan nhit ciia tdp vi du
Khai niém entropy cua mét tap S dugc dinh nghia trong 1y thuyét thong
tin 1a s6 lugng mong doi cac bit can thiét dé ma hoa thong tin vé 16p cua mot
thanh vién rat ra mot cach ngau nhién tir tap S. Trong truong hop ti wu, ma cd
d6 dai ngan nhat. Theo 1y thuyét thong tin, ma c6 do dai toi wu 12 ma gan —log2p
bits cho thong diép c6 xac suat 1a p [9].
Trong trudng hop S 1a tap vi dy, thi thanh vién cta S 1a mot vi du, mdi vi
du thudc mot 16p hay c6 mdt gia tri phan loai.
v' Entropy c6 gia tri nam trong khoang [0...1].
v" Entropy(S) = 0: tap vi du S chi toan vi du thudc cting mot loai,
hay S 1a thuan nhat.
v" Entropy(S) = 1: tdp vi du S ¢6 céc vi du thudc cac loai khac nhau
v6i d6 pha tron 13 cao nhat.
v' 0 <Entropy(S) < 1: tap vi du S ¢6 sb luong vi du thudc cac loai
khac nhau 1a khong bang nhau.
Pé don gian ta xét trudng hop cac vi du cia S chi thugc loai 4m (-) hoic
duong (+).
Hinh sau minh hoa su phu thudc cua gia tri entropy vao xac suat Xuat

hién cua vi du duong:
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Entropy =-p log,p — q log,q

Entropy = -0.5 log,0.5-0.5l0g,0.5=1

Hinh 2.6: Sy phu thudc ctia Entropy
Cho trudc:
Tdp S la tap dir liéu hudn luyén, trong do thudc tinh phan logi co hai gid tri,
gia s la am (-) va dwong (+). Trong do:
p+ la xdc sudt cdc vi du dwong trong tdp S.
p_la xdc sudt cac vi du am trong tdp S.

Khi do, entropy do do pha tron cua tap S theo cong thurc sau:

Entropy(S) = -p+ log2 p+ - p- logz p-
Mot cach téng quat hon, néu cdac vi du cia tdp S thuoc nhiéu hon hai logi,
gid st la ¢6  gid tri phdn loai thi céng thirc entropy tong qudt la:
c
Entropy(S) =2=pi log 2 pi

i=1
e Information gain
Entropy 1a mot s6 do do d6 pha tron caa mot tap vi dy, bay gio chung ta s&

dinh nghia mdt phép do hiéu Suét phan loai cac vi du cia mét thudc tinh. Phép do
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nay goi la Iugng thong tin thu dugc (hay do loi thong tin), ndé don gian 1a luong
giam entropy mong doi gay ra boi viéc phan chia cac vi dy theo thude tinh nay.
Mot cach chinh xac hon, Gain (S, A) cua thudc tinh A, trén tap S, dugc dinh

nghia nhu sau:

1Sl

Gain (S, A) = Entropy(S) - Z
VeValue(A)

Gia tri Value (A) 1 tAp cac gid tri c¢6 thé cho thudc tinh A, va Sv 14 tdp con

Entropy(Sv)

cua S ma A nhan gia tri v.

o Ty sudt lgi ich Gain Ratio

Khai niém do loi thong tin Gain c6 xu hudng uu tién cac thudc tinh cé sb
luong 16n cac gia tri. Néu thudc tinh D ¢6 gia tri riéng biét cho mdi ban ghi, thi
Entropy (S, D) = 0, nhu vay Gain (S, D) sé dat gia tri cuc dai. R6 rang, mdt phan
vung nhu vay thi viéc phan loai 1a vo ich.

Thuét toan C4.5, mot cai tién cta ID3, mé rong cach tinh Information Gain
thanh Gain Ratio dé ¢ gang khic phuc su thién 1&ch.

Gain Ratio dugc xac dinh boi cong thirc sau:

_ _ Gain (S, A)
GainRatio (S, A) =

Splitinformation(S, A)
Trong do, SplitInformation (S, A) chinh la thong tin do phan tach ctuia A trén

co s& gia tri cua thudc tinh phan loai S. Cong thure tinh nhu sau:

P, g

SplitInformation(S, A) = Z ~15 | |S|
0. Chuyén cdy quyét dinh sang ludt dé hiéu

Thong thuong, cay quyét dinh s& dugc chuyén vé dang cac luat dé thuan tién

cho viéc cai dat va su dung. Tuy nhién viéc tao ra tap luat tur tap dir liéu 16n va

nhiéu gia tri sai 1 vo cing 1én. Vi vay trong qué trinh chuyén doi tir cay quyét

dinh sang luat can phai cit tia dé thu duoc tap luat t8i wu
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Viéc chuyén ddi tir cay sang tap luat duoc thuc hién qua 4 budc

- Ciit tia: Luat khoi tao ban dau 1a dudng di tir géc dén 14 cua cay quyét

dinh. Mot cay quyét dinh c6 mot 14 thi tuong Uimg tap luat san xuét s& c6 mot

luat khoi tao. Tung diéu kién trong luat dugc xem xét va loai bo néu khong

anh huong t&1 do chinh xac cua luat do.

- Luwa chon: Cac lut di cit tia dugc nhom lai theo gid tri phan 16p, tao

nén céc tap con chtra cac luat theo 16p. S€ co6 k tap luat con néu tap training

6 k gia tri phan 16p. Ting tap con trén dugc xem xét dé chon ra mot tap con

cac luat ma toi wu hoa d6 chinh xac dy doan cua 16p gan véi tap luat do.

- Sdp xép: Sap xép K tap luat di tao ra tir trén bude theo tan sé 16i. Lop

mac dinh duoc tao ra béng cach xac dinh céc case trong tap training khong

chtra trong cac luat hién tai va chon 16p pho bién nhét trong cac case d6 lam

16p mac dinh.

- Uéc lwgng, danh gia: Tap luat dugc dem udce luong lai trén toan bod

tap training, nham muc dich xac dinh xem liéu ¢6 luat ndao 1am giam do chinh

xac cua sy phan 16p. Néu co, luat d6 bi loai bo va qué trinh udc lugng duoc

1ap cho dén khi khong thé cai tién thém.

2.3.3. Phén lop sir dung SVM — Mdy vécto ho tro

SVM —Support vector machine 1a mot mé hinh hoc c6 gidm sat trong linh
vuc hoc may, SVM thuong dugc dung trong phan 16p dir liéu (classification) va
phan tich hdi quy (regression analysis). SVM 1a nén tang cho nhiéu thuat toan
khai pha dit liéu, SVM duoc gigi thiéu boi Vladimir Vapnik va cac dong su vao
nam 1995 [10]. Y tudng chinh cia SVM 1a phan chia dir liéu bang cac siéu phang
(hyperlane). T y tuong chinh nhiéu phuong phap cai tién duoc tiy bién tir
phuong phap nguyén thay cho nhiéu cach str dung khéc nhau

Xét bai toan phan 16p don gian nhat — phan 16p hai phan 16p véi tap dir liéu
mau:

{xi, yili=1,2,3...N|xi € Rm}
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Trong d6 miu 1a cac vector ddi twong duge phan 16p thanh cac miu duong
va mau Am:
e Céic mau duong la cac mau Xi thudc linh vuc quan tim va duoc gan nhin
yi=1.
e Céic mau am 1a cac mau xi khong thudc linh vyc quan tdm va dugce gan

nhan yi=-1.

N

Hinh 2.7: Siéu phing phén tich

Trong truong hop ndy, bo phan 16p SVM 1a mit siéu phang phan tach cac
mau duong khéi cac mau Am vai dd chénh 1éch cuc dai, trong d6 d6 chénh 1éch
nay goi 1a 1& (margin) xac dinh bang khoang cach mau duong va mau am gan mat
siéu phang nhat. Mat phang nay duoc goi 1a mit siéu phang 1€ t6i wu.

y=1 y=—1

y=0
y=-—1

margin

Hinh 2.8: Khoang cach tir siéu phang dén diém gin siéu phang nhat

Cdc mdt siéu phang trong khéng gian doi twong c6 phwong trinh la:

f(x) =wx+b =0
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Trong d6 w 1a vector trong b, b 1a @6 dich. Khi thay ddi w va b thi hudng va
khoang cach tir goc toa do dén mit siéu phang thay doi.
B6 phan 16p nhi phan duoc xac dinh thong qua dau cua f(x):

,_{—1,né'uf(xi) <0
= 1,néu f(xi) = 0

- Néu yi=1 thi xi thudc vao 16p duong
- Néu yi = -1 thi xi thudc vao 16p 4m
Hoc may SVM 1a mét ho cac mat siéu phiang phu thudc vao cac tham sé w,
b. Muyc tiéu cia SVM 1a uéc luong w, b dé cuc dai Ié hoa giita 16p duong va 16p
am. Cac gia tri cua Ié cho chiing ta cac mit siéu phang khac nhau

a. Phan I6p tuyén tinh

/(\\ -x)+b=0

e maraein
/ ‘,\

_. A""‘/H,:<\\‘.\>'/7;l
_r.. | v . - H:{(w-Xx)+b ]

Hinh 2.9: Tap dir li¢u ¢6 thé tach tuyén tinh

Bo6 phén 16p tim ra mit siéu phing vai 18 cuc dai duoc xac dinh bai khoang
céch gitra cac mau 4m va mau duong gan mit siéu phang nhat
Goi d+ va d- 1a khoang cach ngan nhat tir siéu phang dén diém dit liéu duong
va Am gan nhat. Khi d6 1é siéu phang la 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 duong song song H_ va H,. Thay doi ty 1&é w, b ta duoc:
Hywx*+b =1
H_:wx~+b = -1
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Céc rang buoc:
wx; +b = 1véinéuy, = 1
wx;+b < —1véinéuy, = —1
Khéng c6 dir liéu huan luyén nao nam gita H, va H
Goi x, 1a mot diém thudc mit siéu phang va d.,. 1a khoang cach tir H, téi mit
siéu phang.

Khi d6 wx,+ b = 0. Do vay, ta c6 cong thic sau:

+ =

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

[lw]| =\/W12+W22+ ot W2

Do vay I¢ siéu phang dugc tinh nhu sau:

2
in =d d =—
margin +t ]

Van dé cuc dai 1& (margin) duoc chuyén thanh bai toan cyc tiéu ||w||? Véi
cac diéu kién:
Cvoii=1,2,3,..n
Vector w s¢ duogc tinh theo cong thurc:
W= Yo X Vi &
Dé xac dinh do dich chuyén b ta chon mau xi sao cho moi o; >0 sau d6 sir
dung diéu kién Karush-Kuhn-Tucker (KKT) nhu sau:
o [y;(wx; + b)—1] =0
Cac mau x; twong Gng ; 1a nhitng miu nam gan siéu phiang va duoc goi la
vector hd trg. Support vector chinh 14 cai ma ta quan tim trong qua trinh huan
luyén ciia SVM. Viéc phan 16p cho mot diém dit liéu méi sé chi phy thudc vao
cac support vector.
b. Phan I6p phi tuyén tinh
Truong hop khong tach dugc tuyén tinh ching ta c6 thé giai quyét theo 2
phuong phap.
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e Phwong phap cuc dai héa bién mém: Nam 1995, Corinna Cortes va
Vladimir N. Vapnik dé xuit mét y teang méi cho phép thuat toan gan
nhan sai cho mét s6 vi du luyén tap Néu khong ton tai siéu phang nao
phan tach duoc hai 16p dit liéu, thi thuat toan bién mém s& chon mot
siéu phang phan tach cac vi du luyén tap tét nhat c6 thé, va doéng thoi
cuc dai hoa khoang cach giita siéu phing véi cac vi du duge gan dung
nhan. Phuong phap nay str dung cac bién bu &; dung dé do do sai léch
cua vi du x;:

yiwx;+ b) 21-¢ =0
Ham muc tiéu c6 thém mot sé hang méi dé phat thuat toan khi &i khac
khong, va bai toan t6i wu héa tré thanh viée trao doi giira 1é 16n va muc
phat nho. Néu ham phat 13 tuyén tinh thi bai toan trd thanh:
min,,, o5 |wl|* + € B, &3
Vi diéu kien:
yilwx; + b)) 21— §,§ =0
Phwong phap s dung thua thuat ham hat nhan: Phuong phap nay st
dung mot anh xa phi tuyén @ dé anh xa cac diém di liéu dau vao tur
khong gian ban dau sang mot khong gian F mdi ¢6 s chiéu cao hon.
Trong khong gian nay cac diém dit liéu co thé phan tach tuyén tinh,
hoic c6 thé phén tach it 15i hon o v&i khong gian ban dau. Siéu phang
phan tach tuyén tinh trong khong gian méi s& twong ing véi mat phan
tach phi tuyén trong khong gian ban dau
O:X-F
X =>d(X)
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Hinh 2.10: Chuyén d6i khong gian bang ham nhén

Viéc chuyén doi sang khong gian méi bang cach sir 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. Dya vao phuong trinh siéu phang ta
xéac dinh duoc cac diém support vector trong khong gian dic trung. Sau d6
anh xa cac vector ndy vé khong gian ban dau. Cudi cung tir cac support
vector nay ta xac dinh duoc dudng phan 16p trong khong gian ban dau.
Cac ham nhan thuwong sir dung:
Da thtrc:

K(x,2)= (x.z+ 0)* Trongdo8 € N,d € N
Gaussian RBF:

K(x, z) = exp(—y|x — z|?), v6i ¥ do nguoi dung dinh nghia.
Xich ma:

K(x, z)=tan(x.z+ 0)
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C. Phén da lop

Hinh 2.11: Phan da lép
Bay gid xét dén trudng hop phan nhiéu 16p K > 2. Chung ta c¢6 thé xay dung
viéc phan K-class dua trén viéc két hop mot sé6 duong phan 2 16p. Tuy nhién,
diéu nay s& din dén mot vai kho khan (theo Duda and Hart, 1973).
Huéng one-versus-the-rest, ta sé dung K-1 bd phan 16p nhi phan dé xay
dung Kclass.
Huéng one-versus-one, ding K(K-1)/2 bo phan 16p nhi phan dé xay dung
Kclass.
Ca 2 hudng déu dan dén ving map mo trong phén 16p (nhu hinh v&).
Ta co6 thé tranh duoc van dé nay bang cach xay dung K-Class dya trén K
ham tuyén tinh c¢6 dang:
Vi (X) = wx + wyg

Va mot diém x duge gan vao 16p Cy, khi y; (x)> y;(x) voi moi j #k.
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2.4. Mo hinh phan lop dw bdo rii ro

[

Tap d liéu théng
tin khach hang
(training)

Tap di liéu Khach hang mai

test

9,
o

Cay quyét dinh
Support Vector Machine
Bayesian

Mang Neural

.

o
8

o,
o

o,
o

°,
X3

o,
-

Hinh 2.12: M6 hinh phan 16p dw bao rii ro

Qua trinh phan 16p thyc hién nhiém vu xay dung mo hinh cac cong cu phan
16p gitp cho viéc gén nhan phan loai cho cac dir liéu. Vi du nhan “An toan” hodc
“Rui 10” cho cac yéu cau vay von; “Co” hoic “Khoéng” cho cac thong tin thi
truong... Cac nhin dung phén loai dugc biéu dién bang cac gia tri roi rac trong d6
viéc sap xép trung 1a khong c6 y nghia. Phan 16p dir liéu gdm hai qua trinh. Trong
qua trinh tht nhat mot cong cu phan 16p s& duoc xiy dung dé xem xét ngudn di
liéu. Pay 1a qua trinh hoc, trong d6 mot thuét toan phan 16p dugc xdy dung bang
cach phan tich hodc “hoc” tur tap dir li¢u huin luyén duoc xay dung san bao g6m
nhiéu bo dir liéu. Mot bo dir 1iéu X biéu dién bang mot vector n chidu, X = (x1, X2,
..., xn), day la cac gia tri cu thé ciia mot tap n thudc tinh cua nguén di licu {Al,
A2, ..., An}. Mdi bd duoc gia su réng n6 thude vé mot 16p duogc dinh nghia trudc

vO1 cac nhan xac dinh.
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/[ 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 ]
Test data

name age income loan_decision (John Henry, middle_aged. low)

Juan Bello senior low safe Losn decision?

Sylvia Crest middle_aged low risky

Anne Yee middle_aged high safe

(b) risky

Hinh 2.13: Quy trinh phan lép
C6 nhiéu thuat toan phén 16p di dugc nghién ctru va phat trién nhu:
e Navie Bayes: nhanh don gian
e Supper Vector Machine: Ho tro khai phé dir lidu text va dit liéu rong
e (Cay quyét dinh (Decision tree)

e Mang noron
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Trong khuon khé luan vin cé giéi han nén luan van trinh bay trinh bay 2 k§y
thuat phan 16p: Phéan 16p st dung cdy quyét dinh bang thuét toan C4.5 va phan 16p
str dung SVM.

2.5.  Két lugn chwong 2

Qua tim hiéu co sé 1y thuyét vé khai pha dir liéu va tng dung thyuc tién cia
khai pha dir liéu trong hé théng cac cong ty tai chinh va ngin hang cu thé 13 ap dung
bai toan phan 16p du bao riii ro tin dung, ching ta di hiéu dugc tim quan trong cia
viéc Umng dung khai pha dir liéu vao cong tac quan ly rui do tai ngan hang.Trong
chuong tiép theo luan vin s& thir nghiém Phan 16p sir dung cdy quyét dinh ap dung
thuit toan C4.5 va phan 16p sir dung SVM vao giai quyét bai toan phéan 16p du

béo rui ro tin dung véi tap dir liéu mau 1a tap dir liéu khach hang tai SHB.



48

CHUONG 3: THU NGHIEM VA PANH GIA RUI RO TiN DUNG
TAI NGAN HANG SHB

3.1. Kho dir li¢u cia SHB

Kho dit liéu ctia SHB 1a giai phap vé kho dit liéu luu trit cac thong tin tir cac
hé théng khiac nhau trong ngin hang nhu Core Banking(Intellect Polaris),
Thé(Smart Vista), Ké toan ndi bd(IAS), CRM (Quan 1y quan hé khach
hang),Internet Banking, Mobile Banking,... va cung cap dit lidu tap trung tir nhiéu
ngudn dit liéu caa SHB phuc vu cho cong tac khai thac va phan tich dua trén céc
cac chu dé(Subject Areas) phan tich theo nghiép vu ciia ngan hang nhu:

e Model dir liéu Khach Hang

o Tién Giri

e Cho Vay

e Thé

e Thanh Toan (Thanh toan trong nwdc, Thanh toan quéc té)

e Nguén Vén

e Dichvu

e Thu Phi
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Source Systems Data Integration Data Repository Semantic View Bl & Analytics  User Access
through
. LDAP
oy Oracle Exadata
> ‘ 8§ 4y
:' " ... J | -
“l '
e ot Analytical
e =3 L Jot e Reporting
e Business
Metadata ik €
Staging DB 2
)
Oracle Dashboardin ( %
Exadata . :]
| oy 73 LYY
AML Data »
— TR 2N
] e
CRM Data Nn"
> ¢ Exploration
Business Decisions* Analytical
II Metadata Report Templates

Common End to End Metadata (Common Business Definitions and Terms)

Standard Data Dictionary (Common Business Definitions and Terms)

Hinh 3.1: Mé hinh va Kién tric kho dit liéu cia SHB

Dua vao Kién triic trén ta c6 thé thiy dir liéu dwoc chia ra thanh 3 16p rd

rang:

Vung lam tich hop dir liéu (Data Intergration): La vung dir liéu dugc dua
v tir tac hé hé théng nguén hién c6 cuia SHB da duoc néu trén bao gém hé
thong xép hang tin dung CSS.
Vung lwr trir dir liéu (Data Repository): Dir liéu dugc xtr Iy sach tinh toan
va chuan hoa dé dua 1én ving dit liéu chia theo chu dé tiép theo va luong dir
lidu nay s& dugc giai phong va cudi ngdy hom sau.
Vung dir li€u theo chi dé (Semantic Layer): Tai day dit li¢u sé dugc chia
theo cac nghiép vu ma ngin hang SHB hién tai kinh doanh bao gdm:

v' Dit liéu Khdach Hang
Tien Gui
Cho Vay
The
Thanh Todn (Thanh todn trong nieée, Thanh todn quéc té)
Nguon Von

AN N NN N

Dich vu
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v’ Thu Phi
Vo
Hién tai giai phap hé thong Kho dir liéu ciia SHB duoc xay dung trén nén
tang ctia hang Oracle v6i ha tang 1a Exadata X7-2 chuyén dung véi kha niang tdi wu
cho viéc phan tich va luu trit dir liéu. Cong cu tich hop dir liéu dung Oracle Data
Intergration dé tich hop dit liéu dé thuc hién chuyén dir liéu tir ngudn vao cac 16p
theo thiét ké tong thé. Do do hién tai hé théng kho dit liéu cua SHB dép tmg du diéu
kién dé thuc hién bai toan phan 16p du béo rii ro dugc néu & Chuong s6 2. Cung
v6i luong dit liéu lich sir d3 duoc tong hop dai (Trén 5 nam).
3.2.  Thir nghiém cac thuit toan phan l6p cho du bao rii ro tin dung
cua SHB
Trude khi di vao thir nghiém bai todn phan 16p va du bao rui ro tin dung cta
SHB. Chung ta s& dinh nghia vé& bo dit liéu thong tin khach hang c4 nhan bao gdm
nhitng thong tin nhu sau:
- Thong tin vé c4 nhan khach hang
- Théng tin vé kha ning tra ng ciia khach hang
- Thong tin vé quan hé cta khach hang véi SHB ciing nhu cac t chirc tin
dung khac

- Thong tin vé phuong 4n dau tu cta khach hang

Bing 3.1: Cdc truwong thong tin chi tiét vé khdch hang cic nhin

S6 | Chi Tiéu
thiwr
tw
I. | Thong tin vé ca nhan khach hang
1 Tubi
2 | Trinh d6 hoc van
3 Ly lich tu phap
4 Tinh trang so hiru nha 6/BDS
5 Thoi gian luu tra tai dia chi hién tai
6 Tinh trang hon nhan
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7 S6 ngudi truc tiép phu thudc vé kinh té vao khach hang
8 | Gia tri hop dong bao hiém nhan tho ma SHB 1 ngudi thy hudng so
véi du no hién tai ctia khach hang
9 Co cau gia dinh dua trén tinh trang thuc té
10 | Panh gia mbi quan hé cia KH vay véi cong dong (uy tin trong cong
tac, kinh doanh, khu phé dja phuong...)
11 | Danh gia mbi quan hé cua khach hang véi cac thanh vién trong gia
dinh khach hang
12 | Nang lyc hanh vi dan sy cua nguoi than trong gia dinh
13 | Panh gia gia canh khach hang so v6i mat bang chung cia ving
14 | Tinh trang suc khoe cta khach hang
Il. | Thong tin vé kha niing tra no ciia khach hang
15 | Loai hinh co quan dang cong tac
16 | Trién vong phat trién cua co quan ngudi tham gia tra no dang cong
tac
17 | Thoi gian lam trong linh vyc chuyén moén 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 luong hoic chuyén thu nhap qua SHB
22 | Hinh thirc hgp dong lao dong
23 | Tong thu nhap hang thang ctia nhitng ngudi tham gia tra no
24 | Muc thu nhap rong on dinh hang thang ciia nhitng ngudi tham gia tra
no
25 | Ty & gitra tong s tién phai tra con lai (goc+14i) va nguon thu nhap
tra nog cho SHB
26 | Panh gia cua can b tin dung vé kha ning tra ng ciia khach hang
I1l. | Thong tin vé quan hé ciia khach hang véi SHB ciing nhwr céc
to chirc tin dung khac
27 | S6 lan co cau lai ng hoac ng qua han trén 10 ngdy trong 12 thang gan
nhét
28 | Ty trong no (no gdc, 13i) co cau lai hodc qua han tir 10 ngay tro 1én
trén tong du no 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 v&i du ng hién tai ctia khach

hang
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31 | Tinh hinh cung cip thong tin cua khach hang theo yéu cau cua SHB
trong 12 thang gan nhat

32 | Tinh hinh tra no goc va lii véi cac t6 chic tin dung trong 12 thang
gan nhat (tinh dén thoi diém danh gid)

33 | Thoi gian khach hang quan hé véi SHB

34 | S6 cac T6 chuc tin dung méa khach hang dang c6 quan hé tin dung

hién tai

IV. | Théong tin vé phwong an dau tw ciia khach hang

35 | Ty 1& von tu c6 ciia 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 gin nhét

37 | Panh gia phuong an dau tu ciia khach hang
38 | banh gia rii ro gian doan hoat dong kinh doanh cua khach hang do
tac dong cua moi truong Kinh doanh
39 | Tinh 6n dinh cua thi truong dau ra
40 | Quan hé cua khach hang d6i voi cac ca nhan to chirc khac
a. Dit liéu mdu va xir ly dit ligu nguén

Hién tai dir li€u trong hé théng kho dtr liéu cia SHB bao gém co cac thong
tin sao ké vé cac khoan vay cua khach hang va cac giao dich ciia khach hang lién
quan dén khoan vay nhu thoi gian giai ngan, thoi gian dao han, 13i suét, tinh trang
nhém no ctia khach hang. Véi bai toan phan 16p du béo rui ro da dé cap tai chuong
s6 2 thi chi can sir dung dit liéu lich sir vé tinh trang nhom no cta khach hang. Dir
liéu tinh trang nhém ng cta khach hang dugc ghi nhéan trén 5 gia tri roi rac tuong
g véi 5 nhém ng ma khach hang c¢é thé roi vao cin ctr trén thoi gian khach hang
trd ng. Trong do:

e Nhém 1: nhém n¢ du tiéu chuan, nhém khach hang tra tra ng ding han
truéc khi tat toan khoan vay.

e Nhém 2: nhém no can cha y, nhém khach hang di tra ng nhung qua han
dudi 90 ngay

e Nhém 3: nhom no¢ dudi tiéu chuan, bao gom cic khach hang da tra ng

nhung qua han tir 90 ngay dén 180 ngay.
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e Nhém 4: nhom ng nghi ngo, khach hang da tra ng nhung qua han tir

180

ngay dén 360 ngay. Viéc thu hdi ng tir nhitng khach hang nay rat kho khin

e Nhém 5: nhém khach hang c6 kha ning mat vén khi ma ng qua han trén

360 ngay.

Pham vi cta luan van cling nhu bai toan da dugc néu ¢ chuong so 2 chi thuc

hién trén tap dir liéu cua khach hang ca nhan khong phai khach hang ca nhan kinh

doanh nén cic chi tiéu vé phuong an dau tu 1a khong co gia tri. Vi vay trude khi

thuc hién thuc nghiém phai loai bo cac truong khong can thiét nay. Ngoai ra trong

tap dir liu thuc té c6 mdt so truong co ty 1€ cac mau khong cod gia tri la cao nén

cling loai bo khong tham gia vao qua trinh xay dung mé hinh phan 16p.

Sau loai bo cac trudng khong can thiét, cac truong c6 ty 1é rong cao thi con

24 thudc tinh va c6 tong cong 10000 mau nhu trong hinh duéi day:

= ARFF-Viewer - C:\Users\kas\Desktop!Thesis\CSS_DATA (1).arff -
File Edit View

CSS_DATA (1).arfl *

Relation: CSS_DATA

No. 1 HO_TEN 2: TEN_MDICH 3: GT_VAY_DK 4: HANG_DH 5: TINH_TRANG_NHOM_NO 6: TUOI 7: HOC_VAN 8: LY_LICH 9 SO_HUU_NHA 10: THOI_GIAN_LUU_TRU 11: TINH_TRANG_HON_NHAN S SGUNCUGIFTHUGE
Numeric

Nemina! Neminal Nomeris Nominal Numerie  Nemina! Neminal Reminal Numesiz Neminal
1 0000C0KC Vay tieu dung 16E8 A Nhom 1 45.0 Daihoc Tinh tran.. O chung nha b 1.0 Cogiadinh 20
2 000000 Vay kinh doa 4.0E8 BB Nhom 2 45.0 Duoitrun.. Tinhtran.. Nhasohuu rie 1.0 Gogia dinh 40
3 00000 Vay kinh doa 6.0E8 A Nhom 1 56.0 Trungcap  Tinhtran.. Nhaso huu rie 1.0 Co gia dinh 1.0
4 000CCCOC Vay tieu dung 6.0E8 BB Nhom 2 350 Trungeap  Tinhtran.. O chungnhab 4.0 Co gia dinh 20
5 CCCCCOXC Vay tieu dung 20E8 A nihom 1 42.0 Dai hoc Tinh tran.. Nha so huu rie 1.0_Co gia dinh 2.0
6 X (_Vay tieu dung Dai hoc Ly di

7 XOO00COC Vay ieu dung Nhom 1 59.0 Trungcap Tinhtran.. Nhasehuu rie 1.0 Gogiadinh 5.0
8 300000C0C Vay Kinh doal 10E8 A Nhom 1 490 Trungcap  Tinhtran.. Nhasohuu rie 10 Co gia dinh 40
9 0000CCOC Vay fieu dung 30E8 AA Nhom 1 540 Daihoc  Tinhtran.. Nhasohuu rie 1.0 Cogiadinh 30
10 X0CCCCKC Vay Kinh doa 18E10 A Nhom 1 520 Caodang Tinhtran.. Nhasohuu rie 10 Cogiadinh 50
11 300000C0C Vay ieu dung 3.0E8 BB Nhom 2 630 Trungcap Tinhtran.. Nhasohuu rie 10 Lydi 20
12 X000000C Vay ieu dung 21E9 A Nhom 1 400 Daihoc  Tinhtran.. Nhasohuu rie 10 Gogiadinh 30
13 300000C0C Vay ieu dung 25E9 AA Nhom 1 480 Caodang Tinhtran.. Nhasohuu rie 10 Co gia dinh 40
14 30000CCOC Vay tieu dung 30E9 AA Nhom 1 540 Daihoc  Tinhtran.. Nhasohuu rie 1.0 Cogiadinh 30
15 300000COC Vay ieu dung 15E8 A Nhom 1 410 Daihoc  Tinhtran.. Ochungnhab 1.0 Docthan (chua tung Iap gia 40
16 300000COC Vay ieu dung 10E9 A Nhom 1 68.0 Daihoc  Tinhtran.. Nhasohuu rie 1.0 Gogiadinh 30
17 X000CCOC Vay Kinh dea. 13E8 EBEB Nhom 2 28.0 Caodang Tinhtran.. Nhasehuurie.. 1.0 Gegiadinh 20
18 30000000 Vay kinh doa 20E8 BB Nhom 2 57.0 Daihoc  Tinhtran.. Nhasohuu rie 1.0 Co gia dinh 50
19 30000CCOC Vay fieu dung 15E9 AR Nhom 1 500 Daihoc  Tinhtran.. Nhasohuu rie 10 Lydi 20
20 300C00COC Vay ieu dung TOES AA Nhom 1 550 Daihoc  Tinhtran.. Nhasohuu rie 10 Cogiadinh 20
21 300000C0C Vay ieu dung 50E8 AA Nhom 1 490 Daihoc  Tinhtran.. Nhasohuu rie 1.0 Gogiadinh 20
22 X000 Vay ieu dung 5.0E8 AA Nhom 1 510 Caodang Tinhtran.. Nhasehuurie.. 1.0 Gegiadinh 1.0
23 300000C0C Vay ieu dung 20E8 BB Nhom 2 350 Trungcap Tinhtran.. O chungnhab 1.0 Docthan (chua tung lap gia 30
24 30000CCOC Vay ieu dung 30E8 A Nhom 1 420 Caodang  Tinhtran.. Nhasohuu rie 1.0 Cogiadinh 50
35 300000COC Vay ieu dung 30E8 AA Nhom 1 610 Caodang Tinhtran.. Nhasohuu rie 10 Cogiadinh 30
26 0000CCOC Vay ieu dung 50E8 A Nhom 1 630 Daihoc  Tinhtran.. Nhasohuu rie 1.0 Gogiadinh 30
27 QU000 Vay ieu dung 2.0E8 A Nhom 1 510 Caodang Tinhtran.. Nhasehuurie.. 1.0 Gegiadinh 20
28 0000000 Vay ieu dung 40E8 A Nhom 1 580 Daihoc  Tinhtran.. Nhasohuu rie 1.0 Co gia dinh 20
29 300000C0C Vay ieu dung 80E9 A Nhom 1 640 Trendaih. Tinhtran.. Nhasohuu rie 10 Cogiadinh 40
30 300C00COC Vay ieu dung 6.5E8 AA Nhom 1 420 Daihoc  Tinhtran.. Ochungnhab 1.0 Cogiadinh 40
31 300000COC Vay ieu dung 15E9 BBB Nhom 3 48.0 Gaodang Tinhtran.. Nhasohuu rie 1.0 Gogiadinh 50
32 X000 Vay ieu dung 15E9 BEB Nhom 3 48.0 Caodang Tinhtran.. Nhasehuurie.. 1.0 Gegiadinh 20
33 300000C0C Vay ieu dung 20E8 A Nhom 1 46.0 Trendaih. Tinhtran.. Nhasohuu rie 1.0 Co gia dinh 50
34 X00CCCCOC Vay Kinh doa 20E8 BB Nhom 2 630 Duoitrun.. Tinhtran.. Nhasohuu rie 10 Cogiadinh 20
35 30000CCOC Vay ieu dung 95E8 A Nhom 1 480 Daihoc  Tinhtran.. Nhasohuu rie 10 Cogiadinh 20
36 0000CCOC Vay ieu dung 7.328E8 A Nhom 1 480 Daihoc  Tinhtran.. Nhasohuu rie 1.0 Docthan (chua tung lap gia 20
37 XOUOCCC Vay Kinh dea. 1.0E9 A Nhom 1 610 Daihoc  Tinhtran.. Nhasohuurie... 1.0 Ge gia dinh 2.0
LS

be

tryc quan hon vé cac thong tin ciia mot s6 thudc tinh trong tap dir

Hinh 56 3.2: Tdp di¥ ligu sir dung lam méu.

liu

mau, ching ta cong cu Weka Explore cho phép xem cac thong tin mo ta dit liéu nhu

ty 1é phan b chi tiét ciia ciia dit lidu trén thudc tinh, duoc thé hién bang db thi rat

dé quan sat va danh gia:



Current relation
Relation: CSS_FIMAL
Instances: 10000

Attributes

Al None

Invert

Attributes: 26

Sum of weights: 10000

Pattern
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Selected attribute

Mame: TINH_TRANG_NO
Missing: 0 (0%)

Distinct: 5

[Lefe-click to edit properties for this object, right-click/Alt=Shift~ left-click for menu
o Rominal

Unique: 0 (0%)

No. Label

Count. Weight
569 569.0

ES 35.0

No. Mame
fruot

S0%6

70 0.0

ol |wfp
Z
g
1
=

80 80.0

HOC_VAN

LY_LIcH

SO_HUL_THA

[THOI_GIAN_LUU_TRU

[CITINA_TRANG_HON_NHAN

Blw|wulo vl s

[]50_NGUOI_FTHUOC

GLA_DINA

[QUAN_HE_CONG_DGNG

|QUAN_HE_THANH_VIEN_GDINH

LOAI_HINH_CT

[THOT_GIAN_CT.

16|[_[THOI_GIAN_CT_CHUVEN_MON

17[[JRUL_RO_NN

18|CJVITRI_CT.

16| [CJHINH_THUC_TRA_LUONG

m HD_LAO_DONG

THU_NAAP

KHA_NANG_TRANG

0_LAN_CO_CAU_NO

TINA_HINA_TRA_NO

THOI_GIAN_QHE
TINH_TRANG_NO

Remove

Class: TINH_TRANG_NO (Mom)

I

~ || visualize Al

270 w0

Hinh 3.3: Quan sdt va ddnh gid chi tiét trén thujc tinh tinh trang nhom no.

& Weka Explorer - X
Preprocess Classify Cluster Assodate Selectattributes Visuslize Auto-WEKA Interactive Paralel Coordinates Plot Visualize 30 Projection Plot  CPython Scripting
Open file... OpenURL... Open DE... Generate. . Undo Edit... Save...
Filter
Choosz  NominalToBinary Apply Stop
Current relation Selected attribute
Relation: CSS_FINAL Attributes: 26 Name: TEN_MDICH Type: Nominal
Instances: 10000 Sum of weights: 10000 Missing: 24 (0%) Distinct: 13 Unique: 0 (0%)
Attributes No. Label Count Weight
a = F— - 1|Cho vay mua b2t 22ng s2n v2im2c Yc... [ 222 220 ~
2| C&c 57 pham khc phec v7 kinh doanh | 1976 1976.0
3|Cho vay mua bt 2?ng s2n 72 7 2963 2963.0
Ho. Mame: 4| Cho vay mua b?t 27ng s7n ho?c x@y ... | 153 153.0
1 % TEN_MDICH ~ 5|Cha vay xay ding hoc s7a ch?anha ? | 1717 1717.0
2|[ JeT_vaY_DK 6| Cac 57 pham khac phoc w2 tiéuding | 1239 1239.0
3 _JHAanG_bH 7| Cho vay CB CNV SHB 514 514.0
4[Jruor 8| Cho vay mua xe h?i tiéu ding 637 637.0
5[ _JHoC_van 9| Cho vay tin ch?p téu ding 22 v2i CB.... [126 126.0
6| Juy_LicH 10| Th?u chi, th? tin d?ng 156 156.0
7[_]so_Huu_nHA 11| Cho vay mua xe h?i kinh doanh 253 263.0
8 JTHOL_GIAN_LUU_TRU 12|Cho vay 77 t? va kinh doanh ch?ng ... |7 7.0 v
5[ TINH_TRANG_HON_NHAN
10[JSO_NGUOI_PTHUOC Class: TINH_TRANG _NO (Nom) ~ | Visualize Al
11[]GIA_DINA
12| JQUAN_HE_CONG_DONG
13| _JQUAN_HE_THANH_VIEN_GDINH fRcE—
14 JLOAT_HINH_CT
15[JTHOL GIAN_CT
[THOI_GIAN_CT_CHUYEN_MON
[RUI_RO_NN .
VI_TRI_CT — e
[HINH_THUC_TRA_LUONG ]
[HD_LAG_DONG
21 JTHU_NHeP e
22 JKHA_NANG_TRANO
23 ]SO_LAN_CO_CAU_NO ™ a7
£14
Remove 263
16 156

Status
oK

e [ I

7 3

o | g °

Hinh s6 3.4: Quan sdt va ddnh gid chi tiét trén thujc tinh tén muc dich vay.

b. Phdn I6p sir dung cdy quyét dinh dp dung thudt todn C4.5

Dé kiém nghiém thuit toan phan 16p st dung cdy quyét dinh C4.5 trén dit

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:
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&9 Weka Explorer

Auto-WEKA T Interactive Parallel Coordinates Plot
Preprocess T Classify Cluster
Classifier
;
> [ﬁ‘ pyscript EL
> [ﬁ‘ rules
Te [
L [ﬁ‘ sklearn
¥ [E frees e
E led cros
E| BFTree
E| COT lassifie
|| DecisionStump Classif
El r of Ins
|:,_I i Accura
] |:| ForestPA
(I [ FT TE

J48
[ J48Consolidated
AN Tree

B

Lt -
| % NBT i Matri
ree
|| RandomForest X c
E| RandomTree ]
| REPTree i 0
|| SPAARC 1919
E| SysFor f{ 58
0

Hinh sé 3.5: Cdch cai dit thudt todn C4.5 trén Weka Explore
Cai dit théng sé trén thudt todn: Trong giai thuat cdy quyét dinh C4.5 hay J48
duoc cung cap boi Weka c6 3 tham s6 quan trong:
e confidenceFactor: Nhdn té sir dung cho viéc cat tia (Néu gid tri ndy cang
nhé thi cdy sinh ra sé dwot cat cang nhiéu).

e minNumObj: Sé thé hién toi thiéu trén mét nit ld trong cay.
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e unPruned: néu la True thi cdy sinh ra sé dwoc Cdt tia va nguot lai.
Sau khi diéu chinh théng sé va nghién ctru ta chon céc gié tri tham s6 cho két

qua tét nhat nhu sau:

e Chon phuong phap test: Cross Validation

e Tham s thuat toan: minNumObj=10

e confidenceFactor=0.2
e unpruned=False

Két qua cua xay dung mo hinh phan 16p bang ciy quyét dinh ap dung thuit toan

C4.5 trén tap dir lieu 10000 mau nhu sau:

Bdng 3.2: Bing két qua xdy dung cdy quyét dinh dp dung thudt todn C4.5

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

0.28 seconds

S6 14 caa cay (Number of Leaves)

81

S6 nut 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 %)

Choose |J48-C 0.25-M 2

Test options _ Classifier output

() Usetraining set
(_) Supplied test set

(®) Cross-validation Folds 10 Tu 1 den duci 2 nam

() Percentage split

17:02:43 - trees. )43
17:27:28 - trees 148 VAN = Irung cap: Nhom S5 (1.0)
VAN = Dai hoc: Nhom 5 {2.0)

VAN = Cao dang: Nhom 5 {4.0)

16 - trees 148

Number of Leawves : 198

ELS

VAN = Duoi trung cap: Nhom 4 (5.0)
VAN = Tren dai hoc: Nhom 5 {0.0)
= Tinh trang suc khoe khong tot, co anh huong den hieu qua cong viec cua khach hang: I,

= Lac dong theoc hop dong lao dong tu 1 den 3 nam: Nhom 1 (20.0/2.0)
= Lac deng theo hop dong lac dong tu 6 thang den duci 1 nam: Nhem 1 (0.0) &
Duoi 1 nam/ Hoac lac dong khong thucc mot €O quan cong Tac cu the: Nhom 1

= Lac dong thec hop dong laoc dong duci € thang hoac khong co hop dong laoc
Lao dong theo hop dong lao dong ¥hong thoi han: Nhom 1 (13.0/1.0)
Lac dong tai doanh nghiep do nguoi tham gia tra no so huu hoac cua gia df
Lac dong thec hop dong lac dong tu 1 den 3 nam: Nhom 2 (4.0)
= Laoc dong theo hop dong lao dong tu 6 thang den duoi 1 nam: Nhom 1 (0.0}
N_NHAN = Doc than (chua tung lap gia dinh) : Nhom 1 {20.0/2.0)

TINH TRANG HON NHAN = Ly than hoac dang trong qua trinh giai quyet ly hon: Nhom 1 (0.0)

L More options J
|
‘ (Nom) TINH_TRANG_NHOM_NO v N _NEAN = Ly di: Nhom 1 (8.0/1.0)
. N_NHAN = Goa co con: Nhom 2 (1.0)
Start = Goa khong co con: Whom 1 (0.0}
Result list {right-click for options) -~ HANG DH = CC: Nhom 4 (585.0)
HANG DH = D: Nhom 5 (164.0)
16:31:30 - trees.J48 HANG DH = C
16:32:57 - trees. )48 LY. = Tinh trang suc khoe tot: Nhom 4 (236.0/49.0)

= Tinh trang suc khoe khong tot, tuy nhien khong anh huong nhieu den hieu qua cong vie

= Tinh trang suc khoe bi anh huong nghiem trong: Nhem 4 (0.0)

&) Weka Explorer — [m] *®
[ Auto-WEKA T Interactive Parallel Coordinates Plot T Visualize 3D Proje Plo CP Scripting

Preprocess I Classify T Cluster T Associate T Select aftributes I Visualize }
Classifier

3

Status

Nk

1 Les |

Hinh 56 3.5: Mé hinh C4.5 dwoc thé hi¢n trén man hinh Weka Explore

I3

> X0
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Ma tran thé hién két qua xay dung trén tip 10000 mau 1a:

Bdng 3.3: Két qud phdn I6p C4.5 trén tdp miu

classified as a b c d e
a=Nhom2 |0 0 205 62 2
b=Nhom1l |8 0 9036 0 2
c=Nhom3 |9 0 1919 0 55
d=Nhom4 |13 17 16 0 2
e=Nhom5 |496 0 72 1 0

TUr nhitng bang két qua trén ta rt ra mot s6 lugt (IF - THEN) cht y nhu:
+ If khach hang “Ludn trd ng ding han” AND “Hoc van 1a Pai hoc ” AND “Sé tién
vay l6n hon 50 triéu ” AND “Loai hinh cong ty dang lam viéc: Co quan nha nudc”
AND “Vi tri cong tac: Cap quan 1y AND “Gi4 tri vay < 140000000 > AND “Thoi
gian quan hé v6i SHB <= 1” AND “Xép hang tin dung AAA” THEN luén tra ding
han (Nhom 1)
+ If khach hang “Xép hang tin dung C” AND “Tinh trang suc khoe khong tot, tuy
nhien khong anh huong nhieu den hieu qua cong viec khach hang” AND “Hoc véan
trung cip” THEN Thudc nhém no khong tiép nhan duyét ho so (nhém 5)
C. Phan lop sw dung thudt toan SVM

Véi cung tap dir liéu da dugc st dung voi thudt toan phan 16p cay quyét dinh
ap dung thuat toan C4.5 tuy nhién ddi véi phan 16p ap dung thuat toan SVM ta phai
thém mot budc xir 1y dit lieu dbi véi cac thudce tinh kiéu Nominal. Phai chuyén doi
dir lieu kiéu Nomial sang kiéu Numeric. Xir 1y dit liéu kiéu Nominal sang kiéu
Numeric dé phu hop véi bai toan phan 16p SVM bing cach mé tép dir liéu traning
va str dung chirc ning chuyén doi dit liéu tir Nominal sang Binary nhu sau:

Str dung chic nang Filter dir liéu trén Weka Explore chon Nominal to
Binary, Sau khi chuyén doi tir bo dit liéu véi 24 thude tinh tré thanh bo dir lidu co

155 thudc tinh véi duy nhat kiéu Numeric dé sir dung trong thuat toan SVM
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Filter

ChangeDateFormat A
ClassAssigner |
ClusterMembership
Copy

Discretize
FirstOrder

=

Makelndicator -
MathExpression
MergelnfrequentNominalValues I
MergeManyValues
MergeTwoValues
NominalToBinary
NominalToString
Normalize
NumericCleaner
NumericToBinary
NumericToNominal
NumericTransform
Obfuscate
PartitionedMultiFilter
PKIDiscretize
PrincipalComponents —
RandomProjection Dt

0000000000006 060000000600000

Filter... Remove filter Close

StEws
Hinh 3.6: By chuyén dbi tir Nominal sang kiéu Binary
Sau khi diéu chinh théng sé va nghién ctru ta chon cac gi tri tham s6 cho két
qua tét nhat nhu sau:
Chon phuong phap test: Cross Validation =10
Tham sé thuat toan: SVM type= C-SVM (Classification)
Str dung ham nhan: Gaussian RBF
gama=0.5
cost(C) =0.5
Két qua cua xay dung hinh phan 16p bang cdy quyét dinh trén tap di liéu
training 10000 mau
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Bdng 3.4: Bang két qud xdy dung véi mé hinh phén I6p SVM

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

5.67 seconds

S6 mau phan 16p dung (Correctly Classified 9519 (Ty 18: 95.19 %)

Instances)

S6 mau phan 16p sai (Incorrectly Classified 481 (Ty 1é: 4.81%)

Instances)

&) Weka Explorer -

Preprocess  Classify  Cluster Associate Selectattributes Visualize Auto-WEKA Interactive Parallel Coordinates Plot Visualize 30 Projection Plot  CPython Scripting
Classifier

Choose  |LibSYM -50-K 2 03 -G 0.0 R 0,0-N 0,5 -M 40,0 -C 1,0-E 0,001 P 0.1 -model C:{UsersikasiDesktop -seed 1

Test options Classifier output

=]

(@) Use training set
() Supplied test set === Summary ===

() Cross-validation  Folds

Correctly Classified Instances 9519 95.13 %
(O Percentage spit Incorrectly Classified Instances 481 4.8 %
Kappa statistic 0.6593
More options.... Mean absolute error 0.0192
Root mean sguared error 0.1387
(Nom) TINH_TRANG_NO . | |Relative absolute error 27.0275
Root relative squared error 73.5864
Start Stop Total Number of Instances 10000

Result list {right click for options)

== Detailed Accuracy By Class ===
15:54:58 - functions.LibSvM
i::gi::i:::ﬂgim TP Rate FP Rate Precision Recall F-Measure MCC ROC Ares PRC Area Class
15:58:48 - functions. LibSYM 0.006 0.891 0.845 0.867 0.860 0.820 0.762 LEGAL
15100123 - functions LbSYM 0.000 2 0.000 2 0.500 0.004 DOTBT
16:01:00 - functions LibSVM 0.442  0.955 0,993 0.977 0.72¢ 0. 0.355 NoRM
0.000 2 0.000 2 0.500 0.027 OLEM
16:18:17 - trees, 148 0.000 0.000 0.500 0.002 SUBST
16:19:00 - trees. J48 Weighted Awvg. 0.401 0.8952 0.776 0.%08
16:40:55 - functions. LibSvM
16:41:17 - functions. LibSVM == Confusion Matrix ==
a b c e «-- classified as
481 ) B8 o & = LEGAL
2 [ 01 b= DOUET
0 038 0 c=NoRM
4 0 266 0 d=oLEM
0 ) &0 o e = SUBST
v
8 >
Status
oK

Hinh 3.7: Két qud mé hinh SVM trén Weka Explore

Ma tran thé hién két qua xay dung trén tap 10000 mau 1a:

Bdng 3.5: Két qud phén I6p SVM trén tip médu

<

classified as

a

c

d e

a=Nhom 2

266

b =Nhom 1

0

¢ = Nhom 3

20

266

d = Nhom 4

27

e = Nhom 5

481

88

o| o ol ol o

ol O o ol o
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3.3.  So sanh két qua danh gia va dé xuit img dung

Pé danh gia duoc hiéu qua ctia 2 phuong phap phan 16p va du béo cia 2 mod
hinh dd duoc thir nghiém danh gia ¢ trén phai dua trén nhiéu tiéu chi dé danh gia
nhu dg chinh xac (precision), do hoi tudng (recall), ... cac tieu chi dugc danh gia

nhu dudi day:

Bdng 3.6: Bdng tiéu chi danh gia mé hinh phdn lop

Lép C; Dt li¢u thyce
Thudc 16p C; Khong thude 16p C;
Du doan | Thudc 16p C; TP, TN;
Khong thude 16p C; FP; FN;
Trong do6:

- TP; (true positives): s¢ liong vi du dwong dwoc thudt todn phén ding
vao lop C;.

- TN, (true negatives): sé lwong vi du am dwoc thudt todn phin diing
vao lop C;.

- FP; (false positives): sé liong vi du dirong dwoc thudt todn phan sai
vao lop C;.

- FN; (false negatives): sé lwong vi du dm dwoc thudt todn phdn sai
vao lop C;.
Do chinh xac Precision caa 16p C;la ty 18 s6 vi du duong dugc thuat toan

phan 16p cho gia tri dung trén téng sb vi du duoc thuat todn phan 16p vao 16p C;:

Pr — L
TP; + TN;
Do chinh xac Recall cua 16p C; 1a ty 1& s6 vi du dwong duoc thuat toan phan
16p cho gia tri ding trén tong s6 vi du dugc thuat toan phan 16p vao 16p C;:
TP,

Pr=—-"'—
TP; + FN;

Két qua cua cic mo hinh duoc danh gia qua cong thic trén dugc thé hién qua

cac bang két nhu sau:
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Bdang 3.7: Bing cdc chi sé ddnh gid phwong phdp phén 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 duge danh gid trén tap dir liéu mau bao gom 10000

e V61 mo hinh dua trén thuat toan SVM

Bdng 3.8: Bing cdc chi sé danh gid phwong phdp phén 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

So sanh 2 thuat toan:

Vé6i mdi thuat toan déu co két qua twong tu vé tong s6 mau du doan ding

xap Xxi 63877 mau so véi tong 65411 miu training twong duwong hon 97% phan 16p

ding

Vé thoi gian xay dung mo hinh va training thi thuat toan sir dung cay quyét
dinh ap dung thuat toan C4.5 cho két qua vuot troi khi ma chi can sir dung hon 2.02

gidy dé cho két qua xay dung mo hinh trong khi thuét toan stir dung SVM thi mat

hon 400 gidy dé xay dung mé hinh tir tap dit liéu
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Két qua cho thay thuat toan SVM cho két qua phan 16p tét hon trong cac 16p

S0 Véi thuat toan cay quyét dinh. Cy thé trong két qua thuat toan SVM ¢6 3 16p ¢
d6 tin cdy twong ddi cao pht hop véi phan bé dit liéu trong khi thuat toan cay quyét
dinh chi ¢6 2 16p c6 do tin cay cao.
3.4. Két luin chwong 3
Pay la chuong cubi va ciing 13 mot trong nhitng chuwong quan trong nhét cia luan
van da thé hién dugc (ng dung cua khai pha dit liéu ing vao bai toan phan du bao
rai ro tin dung tai ngan hang SHB dua vao Kién tric kho dit liéu liéu caa SHB. Thir
nghiém bai toan vdi 2 thuat toan phan 16p la:

- Phén 16p st dung cay quyét dinh ap dung thuat toan C4.5

- Phéan 16p sur dung thuat toan SVM
Pénh gia va so sanh wu nhugc diém chi tiét trén thong s6 ky thuat cua 2 thuat toan
trén st dung cung 1 bo dir liéu mau duge mo phong duya trén 10000 thong tin khach

hang.
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KET LUAN
1. Két qua caa ludin viin

Luan van da giéi thiéu nhimg khai niém va 1y thuyét co ban hoat dong tin
dung cua ngan hang, tim quan trong cua tin dung trong ngan hang va nhing rui ro
cua hoat dong tin dung. Ciing nhur anh huéng cua rii ro tin dung dén cac ngan hang
thwrong mai va hé théng ngan hang & Viét Nam. Ddng thoi néu ra hién trang tai
ngan hang SHB va nhu cau can thiét phai ap dung cong nghé vao trong quan 1y rai
ro tin dung.

Trinh bay cac budc trong qua trinh khai pha dit li€u va cac phuong phap khai
pha dir liéu hién nay. Chinh tir y nghia thyc té cua khai pha dir liéu nén luan van da
dua ra cac bai toan, cac linh viec ma nganh ngan hang c6 thé ap dung nhu 4p dung
khai pha dir liéu trong quan tri rai ro ngan hang, ap dung trong phat hi¢n gian lan,
trong kinh doanh, ...

Vai su ing dung rong rai cua khai pha dit liéu trong nganh tai chinh ngan
hang d6. Bé chang minh su tinh thuc té, luan van di dé xuat bai toan phéan 16p du
bao dé dy bao rui ro tin dung. Viéc ap dung cac thuat toan phan 16p vao bai toan
thue té nay thi ¢6 rat nhiéu thuat toan song do thoi luong luan vin c6 han luan van
chi dé cap 2 phuong phap phan 16p thuong duoc st dung 1a sir dung cay quyét dinh
ap dung thuat toan C4.5 va phan 16p dua trén thuat toan SVM. Tir d6 di sau tim hiéu
vé 2 thuat toan nay.

Song song vé&i nghién ciru va tim hiéu 1y thuyét luan van da tim hiéu vé quy
dinh quy trinh vé tin dung va hé thong dang c6 tai ngan hang SHB dé 4p dung céc
ly thuyét da tim hiéu trong viéc khai pha dit liéu 4p dung vao bai toan phan 16p du
bao rui ro tin dung tai ngan hang SHB.

Két qua thyc nghiém chi ra rang thuat toan SVM cho két qua phan 16p tét
hon trong cac 16p so véi thuat toan cay quyét dinh.

2. Pinh huéng phat trién
Véi rat nhiéu ang dung thuc tién cua khai pha dit liéu trong nganh tai chinh

ngan hang, dac bigt trong viéc phan tich du bao rui ro tin dung. Véi thoi gian ¢6 han
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luan van mai chi nghién ctru va thuc nghiém phan 16p dua trén 2 thuat toan, vi vay
yéu cau vai bai toan trong twong lai 13 4p dung cac thuat toan khac nhu hdi quy dy
bao, ap dung mang noron xay dung cac mo hinh du bao...Véi su tng dung rong rai
cta khai pha dir liéu trong nganh tai chinh ngan hang nhu di trinh bay thi con rat

nhiéu bai toan c6 thé tim hiéu va nghién ctru thém trong tuong lai.
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