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CHUONG 1 GIOI THIEU

1.1 Dong co nghién ciru

Quan ly rai ro 12 mot mot trong nhirng nhiém vy quan trong hang dau
ctia cac to chuc, doanh nghiép. Muc dich cua viéc quan Iy rai ro la
nham phat hién, phan tich dé ngan ngira, kiém soat, giam t6i thiéu
cac thiét hai do cac sy kién tiéu cuc gay ra va tan dung cac co hoi do
sy kién tich cuc mang lai. Quan Iy rui ro da thu hat duoc nhiéu sy
guan tdm nghién ctru cta cac nha khoa hoc. Mac du vay, nhiing
thanh tyu dat duoc cua quan ly rai ro trong doanh nghiép néi chung
van con & muc so khai va nd mg ra mot linh vuc nghién ctu méi.
Trong thuc té c6 mot ngudn dit liéu 16n, phong phu sin ¢6 ghi nhan
cac hoat dong cua cac doanh nghiép trong cac co so dir liéu cua cac
hé thong phan mém quan 1y nhu ERP, CRM?Y, ... ¢4 thé khai thac
thanh thang tin, tri thirc nhat 1 viéc nhan dién va phan tich cac rai ro
nam tiém an trong d6. Khoa hoc may tinh, cu thé 1a cac ky thuat
kham pha tri thirc c6 kha ning rat manh trong viéc tim kiém théng
tin, tri thc nam tiém an trong dit liéu. Nén c6 thé noi day 1a khoang
trbng danh cho viéc phat trién, cai tién va sir dung cac ky thuat kham
pha tri thirc xay dung céc cong cu, cac phuong phap hd tro cho viéc
nhan dién va phan tich mot s6 loai rii ro lién quan dén cac hoat dong
ctia doanh nghiép. Viéc phét trién, cai tién cac ki thuat caa kham pha
tri thirc va ap dung vao bai todn quan ly rii ro ma cu thé hon 1a nhén
dién va phan tich rai ro 1a mot thach thire dat ra va can thiét nham
muc dich tra loi cau hoi: “Trong co sé dit liu I6n, phong phd sin cé
ctua doanh nghiép luu trit dit liéu vé cac ddi twong, vay nhiing dbi

LERP: Enterprise Resource Planning, CRM: Customs Relationship Management



tuong nay tiém an loai rai ro gi va cé thé nhan dién va phan tich né
khong?”
Quan ly rai ro 1a mot bai toan cd nhiéu théch thirc vi né phu thudc
VAo rat nhiéu yéu té boi tiy theo linh vyc ma to chirc, doanh nghiép
hoat dong, tiy theo qui md ma do phuc tap ciing c6 thé khac nhau.
Su phuc tap va khong chic chan trong nhiéu van dé thuc té caa bai
toan doi hoi phai co nhirng phuong phap méi va céng cu mai. Trudc
nhu cau thyc té do, luan &n nghién ciru dé xuat mot framework dya
trén cac ky thuat kham pha tri thic dé 1am co sé xay dung mot sb
phuong phap nhan dién va phan tich rii ro nam tiém an trong cac co
so dir liéu cua doanh nghiép. Cac phuong phap nhan dién va phéan
tich rai ro nay dwoc xay dung dua trén viéc cai tién va ap dung cac
ky thuat khdm pha tri thirc trong nganh khoa hoc may tinh.

1.2 Muyc tiéu nghién cau

Vi myc tiéu chung 1a phat trién va ing dung céc ky thuat kham pha

tri thirc vao bai toan quan 1y cac ddi twong rai ro nam tiém an trong

dir liéu. Cac muc tiéu nghién ctru cu thé cua luan an do 1a:

1) Pé xuat mot framework dya trén cac ki thuat kham pha tri thic
dé 1am co s¢ dinh huéng chung cho viéc xay dung cac phuong
phép nhan dién va phan tich rai ro tiém an trong dit liéu.

2) Xay dung mot s6 phuong phap nhan dién va phan tich cac ddi
tuong rai ro nam tiém an trong dir lieu bang cac ky thuat kham
phé tri thic dya trén framework da dé xuét.

3) Phat trién mot sé thuat toan nham hd tro cho viéc xay dung cac
phuong phap nhan dién va phan tich cac di twong rai ro nam
tiém an trong dix liéu.

Viéc hién thuc cac muc tiéu trén duoc trinh bay trong cac chuong

sau.



1.3

Pong gop cia ludn an

Theo két qua nghién ctru, cac dong gop chinh cua luan an dugc tom

tit nhu sau:

1)

2)

3)

4)

5)

Da d& xuit mot framework gom hai giai doan dua trén cac k¥
thuat kham pha tri thire dé lam co s¢ dinh huéng chung cho viée
xay dung cac phuong phap nhan dién va phan tich rui ro tiém an
trong dir lidu. Két qua cua déng gop nay dugc cong bd trong
[CT2].

Duya trén framework dé xuét, xdy dung phuong phap nhan dién va
phan tich rui ro 1d bang cach phat trién va 4p dung cac ky thuat
kham pha tri thirc. Phuong phap nay dap tmg mot phan cho muc
tiéu 2) ctia luan 4n va dugc cong bd trong [CT2], [CT4].

Xay dung phuong phap nhan dién va phan tich rii ro mo bing
cach tich hop logic mo¢ va cac ky thuat kham pha tri thuc dac biét
12 gom cum mo. Phuong phap nay dap Gmg phan con lai cho muc
tiéu 2) cua ludn 4an va duoc cong bé trong [CT3], [CT5].

Phat trién thuét toan gom cum mo cai tién FCM-E bang cach xay
dung chi s6 xac dinh tu dong s6 cum thich hop va tich hop vao
thuat toan FCM va cong viéc ndy dap ing mot phan cho muyc tiéu
3) ctia luan an va dugc cong bd trong [CT1], [CT].

Phat trién thut toAn gom cum md cai tién FCM-R bang cach xay
dung mét d6 do xép hang murc d6 rii ro cua cac cum thu dugc sau
qua trinh gom cum va tich hop vao thuat toan FCM-E. Cong viéc
nay dap tng phan con lai cho muc tiéu 3) cua ludn 4n va dugc
cong b trong [CT2], [CT4]. Thuat toan FCM-R 1a nén tang quan
trong trong viéc xay dung cac phuong phap nhan dién va phan

tich rui ro.



1.4 BO cuc cia lujn an

Luan an duoc td chic thanh 6 chuong nhu sau:

Chuong 1 giéi thiéu tong quan vé luan an bao gom dong co nghién
cau, muc tiéu nghién cau, cac dong gop cua luan an, va
b cuc cua luan an.

Chwong 2 gidi thiéu vé rai ro, quan ly rai ro trong doanh nghiép, bai
toan quan Iy rai ro bang céc k¥ thuat caa nganh khoa hoc
may tinh.

Chuong 3 dé xuat framework va xay dung mot sé phuong phép nhan
dién va phan tich rui ro.

Chuong 4 trinh bay viéc phat trién céc thuat toan cai tién FCM-E va
FCM-R lam co s& cho viéc xdy dung cac phuong phap
nhan dién va phan tich rai ro.

Chuong 5 tién hanh thuc nghiém hai phuong phap nhan dién va phan
tich rui ro rd va mo.

Chuong 6 1a cac két luan va dinh hudng phat trién caa luan an.

CHUONG 2 RUI RO VA BAI TOAN QUAN LY RUI RO

2.1  Quan ly rii ro trong doanh nghiép

2.1.1. Dinh nghia rii ro

Mot dinh nghia riii ro kha phd bién da dugc ISO (International
Organization for Standardization) dwa ra nhu sau: "Rui ro 1a sy anh
huéng cua sy khong chic chin trén cac muc tiéu”. Dinh nghia nay
duogc chon lam co sé cho viéc nghién ciru.

2.1.2.  Phdn logi riii ro trong té chirc kinh té

C6 bdn loai rii ro ma mot doanh nghiép phai d6i mat, d6 1a: Tai hoa,
Tai chinh, Hoat dong va Chién luoc.



Luan &n chon loai rui ro tai chinh dé nghién ciu va sy lya chon nay
dugc trinh bay trong muc 2.3.1 cta chuong nay.

2.1.3. Dinh nghia qudn Iy riii ro va b tiéu chudn qudn Iy rii ro
ISO dua ra dinh nghia: "quan ly rai ro 1a viéc phdi hop cac hoat dong
dé chi dao va giam sat mot to chie ddi véi rai ro”. Clng véi do to
chac nay ciing dwa ra bo tiéu chuan quan ly rai ro 1SO 31000. Bo
tiéu chuan nay ciing duoc chon lam dinh huéng cho viéc nghién cuu.
2.1.4. Cac giai doan cia qua trinh qudn ly riii ro

Theo bo tiéu chuan 1SO 31000, cac giai doan cua qué trinh quan ly
rai ro bao gom:

1. Thiét Iap bdi canh
2. Xacdinh ruairo

3. Phantich rai ro
4. Danh gia rui ro

5. Xulyrairo

2.1.5. Cdc ky thudt nhin dién rii ro va phén tich rii ro trong

doanh nghiép

Trong kinh té, cac ky thuat nhan dién rai ro, phan tich va danh gia rui
ro thuong dugc sir dung 1a: Bang cau hoi va kiém muc, Hoi thao va
thao luan gop y, Thanh tra va kiém toan, Cac so do va phan tich su
phu thuéc, HAZOP, FMEA, SWOT, PESTLE, ...

C6 thé nhan xét rang cac ky thuat nay khoéng dua nhiéu vao dir ligu
lich str hoat dong c6 sin. Diém yéu khdng dua nhiéu vao di liéu lich
sir hoat dong c6 sin cua cac ky thuat nay 1a diém manh cua céc ky
thuat kham pha tri thac trong nganh khoa hoc may tinh.

2.2 Baitoan quan Iy rii ro bing cac ky thuit ciia nganh khoa
hoc may tinh



Céc ky thuat cua nganh khoa hoc may tinh, nhét 1a cac ky thuat kham
pha tri thirc tir dir liéu da dwoc ap dung pho bién trong nhiéu linh vuc
clia cudc séng va gan day ciing xam nhap vao bai toan quan Iy rai ro.
2.2.1. Phdn logi rii ro trong nghién ciru qudn ly rii ro ciia

nganh khoa hoc mady tinh

Tsumoto va Hong? nghién ctru rai ro trong bdi canh cua nganh khoa
hoc may tinh, phan chia rai ro theo bén loai sau: ruai ro khéng mong
mudn, rai ro lgi ich, rai ro tiém an, rai ro toan hoc. Trong d6 rui ro
tiém 4n 1a dé chi cac dbi twong rui ro cd thé an chia trong cac co s
dir liéu hay noi van tit 1a rai ro tiém an trong dit liéu. Mot loai rui ro
theo cach phan loai nay c6 thé s& chtra nhiéu loai rai ro theo cach
phan loai trong doanh nghiép. Vi du rui ro tai chinh, rai ro hoat dong,
... déu c6 thé an chua trong co so dit liéu doanh nghiép nén ching
thuoc loai rai ro tiém 4n theo céch phan loai cua Tsumoto va Hong.
Do d6 loai rui ro chon nghién cuu la giao cua hai cach phan loai
trong kinh ké va trong khoa hoc méy tinh. Chang han véi viéc chon
rai ro Tai chinh theo phan loai trong kinh té va rui ro tiém an theo
phan loai trong khoa hoc may tinh thi rai ro can nghién cau 1a Rui ro
tai chinh tiém an trong di liéu.

2.2.2.  Tinh hinh nghién ciru quén 1y riii ro bang cdc ky thudt

kham pha tri thiee ciia nganh khoa hoc mady tinh

Luan an da tién hanh khao sat cac cong trinh ung dung ky thuat
kham pha tri thirc vao qua trinh quan ly rai ro. Cac nhom tac gia
thuong st dung cac ky thuat nhu gom cum, phan Iép, logic mo trong
viéc nhan dién hoac phan tich cac loai rui ro trong d6 c6 rui ro tai

2's. Tsumoto and T.-P. Hong, "Special issue on data mining for decision making and risk
management,” J Intell Inf Syst, vol. 36, p. 249-251, 2011.



chinh caa khach hang tiém 4n trong co s¢ dir liéu cua cac doanh
nghiép hoic td chuc tai chinh.
2.3 Mot so lya chon 1am co' sé nghién ciru ciia ludn an

2.3.1.  Chon logi riii ro phit hop dé tién hanh nghién civu

Luan &n chon loai rui ro tai chinh tiém an trong di liéu dé nghién
ctru. Rui ro tai chinh 14 rai ro lién quan dén kha nang thanh toan cong
no cua khach hang, cac khoan vay, tin dung, ... va dit liéu lién quan
vé chiing thuong duoc cac doanh nghiép ghi nhan bang cac giao dich
trong cac co s& dit liéu cua cac phan mém quan ly.
2.3.2. Chon giai doan phit hop ciia qud trinh qudn ly rii ro dé
tién hanh nghién ciru
Hai giai doan duoc chon dé nghién ciru 12 Nhan dién rai ro va Phan
tich rui ro. Giai doan Nhan dién rui ro 12 qué trinh tim kiém, doan
nhén ra rii ro va giai doan Phan tich rui ro 1a qua trinh thau hiéu ban
chat caa rai ro tir d6 xac dinh mac do cua rai ro. Tim kiém théng tin,
tri thirc trong d6 c6 rui ro tiém an tir dir liéu va phan tich, tinh toan
muc do cua ching 1a thé manh cua cac ky thuat kham pha tri thic
nén c6 thé néi hai giai doan nay 1a phii hop dé tién hanh nghién cuu.
2.3.3. Chon ky thudt cia nganh khoa hoc may tinh phit hop cho
bai toan qudn ly rii ro
Khai thac dix liéu duoc phan ra hai mo hinh®: du bdo va md ta nhu
trong Hinh 2.1, trong d6 mé hinh du bao ding dé nhan dién va mo
hinh md ta dung dé phan tich hiéu di liéu.

3 R. Gerritsen, "Assessing Loan Risks: A Data Mining Case Study," IT Professional, vol. 1,
no. 6, pp. 16-21, 1999.



Data mining taxonomy.

Predictive Models Descriptive Models
Classification| Regression | Clustering ’ Association

Hinh 2.1 Hai md hinh chinh cta khai thac di liéu

Do d6 lya chon ky thuat cia mé hinh du b4o nhu phan 16p dé s
dung cho giai doan nhan dién va ky thuat caa mé hinh md ta nhu
gom cum dé st dung cho giai doan phan tich hiéu dir liéu la pha hop.

CHUONG3 PE XUAT MOT FRAMEWORK VA XAY
DUNG MOQT SO PHUONG PHAP NHAN DIEN VA PHAN
TICH RUI RO

31 Pé xuzit framework dua trén cac ky thuit kham pha tri
thirc dé nhan dién va phan tich rii ro ti€ém an trong dir li€u
Qua qué trinh nghién ctiru chirc nang cua hai md hinh chinh cua ky
thuat khai thac di liéu 1a mo hinh du bdo va mé hinh mé ta, cung voi
kinh nghiém thyuc té phat trién mot sé phuong phap nhan dién va
phan tich rai ro tiém an trong dir liéu bang ky thuat kham phé tri
thirc, luan an dé xuat mot framework dua trén cac ki thuat kham pha
tri thic nhu trong Hinh 3.1.
Muc tiéu cua viéc dé& xuat framework nay la nham gigi thiéu mot
hudéng tiép can chung cho viéc xay dung cac phuong phap nhan dién
va phan tich rai ro tiém 4n trong dit liéu bang céc k§ thuat kham pha
tri thirc cua nganh khoa hoc may tinh. Framework nay da duoc cong
bd trong cong trinh [CT2)].



Giai doan nhin dién — M3 hinh dw bio Giai doan phin tich <> M4 hinh mé t3
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Hinh 3.1 Framework nhan dién va phan tich rui ro tiém an trong dit liéu
3.2 Xay dung phwong phap nhan dién va phan tich rii ro ro
Dua trén dinh hudng cua framework, muc nay dé xuat viéc xay dung
mot phuong phap gom hai giai doan dé nhan dién va phan tich rai ro
ro.

a) Giai doan 1

1) Chon ddi tuong va loai rdi ro tiém 4n lién quan dén d6i tuong
nghién ciru.

2) Chon céc thudc tinh rui ro phu hop ciia dbi tugng

3) Tap hop dit liéu va tién xtr 1y dit liéu

4) Xay dung ham xac dinh rui ro

Ap dung mot trong sé cac ky thuat phan I6p trén cac tap dir lidu da

chuan bi & budc trén dé xay dung moét ham xac dinh rai ro rd. Sir

dung ham x4c dinh rai ro rd nay dé xac dinh rui ro cua cac dbi twong

bang céch phan 16p cac dbi tugng méi vao hai nhém: rii ro va khong

rui ro.

5) Chon céac dbi tugng rii ro lam dit liéu dau vao cho giai doan tiép

theo ctia phuong phap.
b) Giai doan 2
Trong giai doan 2 s& tién hanh viéc phan tich cac déi tuong rai ro



nhan duogc tir giai doan 1 nhu sau:
1) Chuén hoéa dit liéu
2) Chon thudc tinh xay dung d6 do mwrc d¢ rui ro cho cac cum.

3) Phén tich rui ro bang cach 4p dung thuat toan cai tién FCM-R

trén tap dir licu da chuén hoa.
Thuat toan FCM-R sé& thuc hién cac cong viéc sau:

- Xac dinh s6 cum thich hop d6i véi tap dit liéu.

- Gom cac d6i tugng vao s6 cum thich hop da xac dinh.

- Tinh toan d6 do mtrc d0 rui ro ctia cac cum nhan duogc.

- Sap x€p cac cum theo do do murc do rui ro clia cac cum tu

cao dén thap.

4) Ngudi sir dung xir Iy két qua nhan dugc
Dua trén cac két qua thu duoc, ngudi st dung s& dua ra cac chinh
sach xir 1y, diéu tiét thich hop ddi véi cac ddi tuong rai ro tly theo

mtec d6 rai ro trong méi cum nham quan ly tét nhét rai ro.

Cac budc xady dung phuong phap nhan dién va phan tich rai ro rd
dugc md ta trong Hinh 3.2, va dugc cdng bd trong cong trinh [CT2],

[CT4].

Giai doan nhiin dién
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Hinh 3.2 Luu d6 md ta phuong phap nhan dién va phan tich rai ro ro
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3.3 Xy dung phuong phap nhin dién va phan tich rii ro mo

Muc nay s& dé xuat viéc xay dung phuong phap nhan dién va phan
tich rai ro mo bang cach tich hop logic mo va cac k§ thuat kham pha
tri thiec.

a) Giai doan 1
1) Chon déi twong va loai rui ro tiém 4an lién quan dén d6i tuong

nghién ctru.
2) Chon céc thudc tinh rii ro phut hop ciia ddi twong
3) Tap hop dit liéu va tién xtr Iy dit liéu
4) Xay dyng ham xac dinh rti ro mo
Dua trén logic mo dé xay dung ham xac dinh rai ro mo nén & budc
nay can phai tién hanh cac cong viéc sau:

- Thiét 1ap cac bién ngdn ngi

- Xac dinh ham thanh vién cho cac tap mo

- Thiét 1ap cac tap luat
Tiép theo sir dung cac budc hoat dong cua logic md: Mo héa, Lap
luan mo, Giai mo dé xay dung ham xac dinh rai ro mo. Theo ly
thuyét logic mo, ham xéac dinh riii ro mo nay ¢6 dang nhu sau:

pr(z) = Yisa Wingi(2) (3.1)

O day n 1a s6 luat, W; 1a trong s6 cua luat thi i, pri(z) 12 ham két luan
rai ro caa luat tha .
5) Chon céac ddi twong rui ro md
Str dung ham xac dinh rai ro mo dé xac dinh muac do rai ro cua cac
dbi twong. Cac ddi twong cd mire do rui ro Ién hon mot ngudng Xac
dinh cho truéc nao d6 s& dugc chon lam dir lidu dau vao cho giai
doan tiép theo.
b) Giai doan 2
Trong giai doan nay sé tién hanh viéc phan tich cac dbi twong khéch
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hang c6 mirc d6 rai ro 16n hon mot ngudng xac dinh cho trudc, nhan
duoc tur giai doan 1 nhu sau:
1) Chuén hoéa dit liéu
2) Chon thudc tinh xay dung d6 do mtrc d¢ rui ro cho cac cum.
3) Phan tich rui ro bang cach 4p dung thuat toan cai tién FCM-R
trén tap dir liéu da chudn hoa.
Thuat toan FCM-R s€ thuc hién cac cong viéc sau:
- Xac dinh sb cum thich hop d6i véi tap dit licu.
- Gom céc doi twong vao so0 cum thich hop da xac dinh.
- Tinh toan d6 do mirc d0 rdi ro ctia cac cum nhan dugc.
- Sap xeép céc cum theo d¢ do murc do rui ro clia cac cum tur
cao dén thap.
4) Ngudi sir dung xir Iy két qua nhan dugc
Dua trén cac két qua thu duoc, nguoi sir dung s& dua ra chinh sach
xtr ly cac ddi twong rui ro tiy theo mic do rui ro.
Cac budc x@y dung phuong phap nhan dién va phan tich rai ro mo
duoc md ta trong Hinh 3.3, va dugc cdng bé trong cong trinh [CT3],
[CT5].

Giai doan nhan dién Giai doan phan tich
- — D6 do mite 4o Chi 56 xdc djnh
Chon doi Chon céc rili ro dé xép 56 cum d6i tuong
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s AHnn.'J nhr_m. Céc {n fuong rii FCM-R dwge xép hang theo
dign riti ro mi To trén ngudng [ T mirc d¢ riti ro tir cao

Chuin hoa Thude tinh xdy
1g, Ham thanh vien SIS

Tép ludt, Bién ngén

dung 45 do
mire dd i o

Hinh 3.3 Luu d6 md ta phuong phap nhan dién va phan tich rai ro mo
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CHUONG 4 PHAT TRIEN MQT SO THUAT TOAN GOM
CUM HO TRQ CHO VIEC PHAN TiCH RUI RO

4.1 Phit trién thuit toan gom cum mé cai tién FCM-E

4.1.1. Mpt sé khdi ni¢gm

Muc nay dua ra mot sé khai niém lién quan dén cac cum tao ra trong
thuat toan gom cum.

- Phén t bién: mot cum chua cac ddi tuong va mdi ddi tuong co
cac thudc tinh cua no, tuy theo b thudce tinh ma cum c6 hinh
dang hinh hoc trong khong gian d6. Phan tir bién 1a d6i tugng
nam trén bién cta cum theo hinh dang hinh hoc cua cum do.

- Phén ti cuc bién: 1a dbi tuong nam trén bién cua cum va cd it
nhat mot thudc tinh co gia tri 16n nhit hodc nho nhat.

- Khoang cach cuc dai giita tit ca cac phan tir cuc bién trong cum
1a khoang cach giira hai phan tir cuc bién co khoang cach 16n
nhit duoc ky hiéu d,y,qy.

- Khoang cach trung binh giita tit ca cac phan tir cuc bién trong
mot cum 14 ty sd cua tong tat ca khoang cach giita cic phén tir
cuc bién va sb lwong khoang cach, dugc ky hiéu dg,,-

- Khoang cach cyc tiéu tir trung tim cta cum nay dén tat ca cac
phan tir cuc bién cua cum khac 1a khoang cach dén phan tir cuc
bién gan nhét, ky hiéu @,

- Khoang cach trung binh tir trung tdm ciia cum nay dén tit ca cac
phan tir cuc bién cia cum khac 1a ty sb cua tong tat ca cac
khoang cach va sb lugng khoang cach, ky hiéu ¢y,

4.1.2. Xay dung cdc hé sé va phén tich
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Thiét 1ap hé s6 trong cum @ phan anh sy bién dang bén trong cum

nhu sau:
o max ( iw|(Xi|—X'|)2)
™ h (4.1)
dar §(W)
q

Odayj=1,....p;i=1,...,p v6ii#j vapla sd phan tir cyc bién trong
moi cum. W 14 véc to trong $6,1=1,...k, véiklasd chiéu (sé thudc
tinh), q 1a s6 khoang cach giita cac phan tir cuc bién trong mdi cum.
xil 1 thudc tinh thir | cua phan tir cuc bién x; va X;i 1a thudc tinh thir 1
ctia phan tir cuc bién x;.
Khi mot cum c¢6 it nhat hai phan tir, n6 ¢6 @> 1, con khi cum d6 chi
c6 mdt phan tir, chip nhan qui udc @ = 0.
GOl @pqy 12 hé s6 16N nhat cua cac hé sé @ cua tat ca cac cum sau
mot qua trinh gom cum:
Onax = mcax(&) (4.2)
O day c 1a s6 cum.
Thiét 1ap hé s6 ngoai cum B phan &nh ty sé khoang cach giira hai
cum, tir trung tdm cum j dén céc phan tir cuc bién trong cum x nhu

7o _ mgn(\/m) w3

p
O day Cj la trung thm caa cum j, j = 1,..,c; i = 1,..,p Vi ¢ la s6 luong

Sau:

=

NN

cum, p la sé phan tir cyc bién trong cum x. Wi 1a véc to trong sd, | =
1,...k, Vvoi k 12 sé chiéu (sé thudc tinh). xa la thudc tinh thi | cua
phan tir cuc bién x; trong cum x va ¢; la thugc tinh thir | caa trung
tam cum j.
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R& rang tir biéu thuc trén ta thay < 1. Khi chi c6 mot cum thi chap
nhan qui wdc B= 0. Goi B4, 12 hé s6 16n nhat cua céc hé s B cua
tat ca cac cum sau mot qua trinh gom cum:
Bmax = max (B) (4.4)
O day c 1a s6 cum.
Théng qua thuc nghiém, nhan thiy ring @, 4, chi dinh sb lwong cum
t6t nhat tai 1an can ma n6 dat mot gia tri cuc tiéu dia phuong sau khi
n6 da giam nhanh. Ngoai ra 8,4, chi dinh s6 cum tét nhat tai 1an can
ma no tién gan dén 1 sau khi da ting nhanh.
bit: ¥ = Omax *+ (1~ Bmax) (4.5)
Chi s6 7 1a ham dong bién V&i @pqy V& Nghich bién Véi Brax. Do d6
c6 thé du bao 7 dat cuc tiéu khi @y, dat gia tri 6n dinh, it bién dong
va c6 gia tri cang nho, dong thoi Bax (0 < Bimax < 1) nhan mot gia
tri 1an can nao d6 cua 1 khi dang trén duong tién vé gia tri 1 tic 1a 7
& trang thai ma ¢ do6 cac cum dat mirc tbi wu, khdng qua 16n can phai
phan tach va khdng qua nho dé phai ghép lai. Va ¢ trang thai d6 co
thé du bo 7 sé& chi dinh s6 lwong cum tbt nhét.
Viéc tién hanh thuc nghiém dé chirng minh cho nhan xét nay va danh
gia hiéu qua cua né da duoc thyuc hién véi mot sb tap di lisu.
4.1.3. Phdt trién thudt todn cdi tién FCM-E

Tich hop viéc tinh toan cac hé s6 @, B, @max Bmax O trén va chi sé 7
vao thuat toan FCM va sir dung chi s6 7 1am chi sb xé&c dinh tu dong
s6 lugng cum thich hop trong qua trinh gom cum. Thuat toan FCM
m¢ rong dugc goi la FCM-E dugc trinh bay nhu sau:

Thuat toan FCM-E
Pau vao: Tap dit liéu n ddi twong Xi.
PAU ra: Coest cum dit lidu Vi Coest 12 56 cum thich hop nhit

15



1) Puwa vao n doi twong xi, tham sé mo-m > 1, s6 epsilon dit nho.
2) Pua vao véc to trong so w.

3) Dua vao cminVa Cmax  (Cmin>= 1, Cmin< Cmax< N ).

4) Cho ¢ chay tir cmin dén cmax

a) Khai tao ma trgn thanh vién Ugn

b) Tinh trung tam C;j ciia cum j (j = 1,..,c)

c) Cdp nhdt ma trgn khodng cdich D (c x n)

d) Cdp nhdt ma trdn thanh vién U

e) Néu su thay doi ciia ma trgn U la dii nhé (<epsilon) so
V6i bude triede dé thi nhay dén bude f), ngwoc lai nhdy
dén budce b)

f) Duwa trén ma trdn U, xi duoc scfp xé}? vdo cdc cum theo
qui tdc: xi s€ thudc vao cum nao ma né cé do thuéc lon
nhat

9) Ghi ¢ cum dir liéu tai budc c vao dia

h) Ldy tdt cd cdc phan tir cue bién cia tat cd cdc cum

i) Tinh chi s6 7_/ dé chi dinh s6 cum thich hop dira trén
(4.2), (4.2), (4.3), (4.4), (4.5).

5) Chon cuest tai ldn cdn khi }_/d‘at gid tri cuc tiéu dia phiong

6) Lay coest cum dit liéu tai buGc chest tir dia

4.1.4. Ddanh gia do phirc tap tinh todn ciia thudt toan FCM-E

Do phuc tap tinh todn cua thuat toan FCM 1a O(ten). O day n 1a s6
dbi tuong trong tap di lidu, ¢ 1a sé luong cum, t 1a sb 1an lap. Do
phtrc tap tinh toan cua thuat toan cai tién FCM-E duoc tinh nhu sau®:
Dit g (=Cmax) & 56 1an l3p dé lra chon sé lugng cum thich hop.
O(FCM-E) = [O(FCM) + O(Step h) + O(7)] *

O(FCM-E) = [O(FCM) + O(Step h) + O(a ) + O(3)] * q

46 day dung ky hiéu * thay cho phép nhan
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O day: O(FCM) 1a do phirc tap tinh toan cua thuat toan FCM.
O(Step h) 1a o phuec tap tinh toan cua budc h.
O( ) 1a d6 phuc tap tinh toan cua a.
O(p) la @6 phtrc tap tinh toén cua .
Vé gia tri trung binh, s6 ddi twong trong mdi cum |a§ :
Dit p 14 s6 phan tir cuc bién trong mdi cum. Vé trung binh c6 thé cho
rang p ~ k, véi k 1a sé chiéu. Khi do:
O(Step h) = c*(n/c)*k = nk = O(nk)
O(a) = c*p*(p-1) = c*k*(k - 1) = ck? — ck < ck® Do dé
O(a )= 0(ckd)
O( ) = c*c*p = c*c*k = ¢k = O(kc?)
Trong thuc té s6 cum ¢ thuong nhé hon n, s6 1an lap t, q ciing thuong
nhé hon n va sb chiéu k ciing thuong nhé hon n. C6 thé dat t =
max(t, g, k, c).
Khi d6: O(FCM-E) = [O(tcn) + O(nk) + O(ck?) + O(ke?) T* g
= [O(tcng) + O(nka) + O(cak?) + O(kac?)]
< [O(nt®) + O(nt?) + O(t*) + O(t*) ]
=~ [O(nt®) + O(nt?)] = O(nt®)
Do phic tap tinh toan cua thuat toan cai tién FCM-E tuong dwong
O(nt®) la 16n hon do phuc tap tinh toan cua thuat toan FCM nhung
khéng nhiéu.
4.15. Thwe nghiém thudt toan FCM-E

Tién hanh cai dat, thuc nghiém va danh gia thuit toAn FCM-E trén
mot sb tap dit liéu: Iris, Wine, Breast Cancer Wisconsin, and Glass
(duoc lay tir UCI Machine Learning Repository). Chay thuat toan
FCM-E véi céc tham s6 m = 2, epsilon = 0.0001 trén céc tap dir lidu
nay va so sanh viéc xac dinh s cum véi mot sé tac gia khac cho thay
két qua cia phuong phap dé xuit 1a tot hon nhu sau:
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Bang 4.1 So sanh két qua cua phuong phap d& xuat va H. Capitaine and C.

Frélicot
A 1a SOI'T (Phwong phap cia | _ . x| S6cum
Tzi‘i%:w H. Capitaine va C. Y (Phu’g::ﬁg t;)hap de trong
’ Frélicot) thuec té
SO luong
Chmax S A Ho Chmax
cym
Iris 10 21 2| 2 12 3 3
Wine 10 33| 3 10 3 3

Bang 4.2 So sénh két qua ctia phuong phap dé xuit va Yan M. and Ye K.

Method Iris Breast Cancer
(G=3) G=2)
Gap/uni 6/8 9
Gap/pc 4 9
Gap/uni 6 2
Gap/pc 4 2
DDGap/uni 2 2
DDGap/pc 2 2
Multilayer/pc 3 3
7 (Phuong phap dé xuét) 3 3

Tris data set,m=2.0, To = 0.1 Te = 0.4 i Irs dataset, m=2.0

115

095 3 95
ol 3 235
05e - 25229226228 33 2 i
035 |\ -2 To5 S opor 203102
015 HO
. The position of the best
-0.05 mumber of clusters chosen
025 =23 number of clustersc

34| s 6 708 9 10 |1 |12

—=—CO | 0.8% [0.75 0.65 | 0.64 053 | 0.46 [ 0.41 | 0.37|0.29 | 0.26 | 0.19
—#—COr 043 [021 011 |0.12 0.08 | 0.04 |0.04 | 0.040.02 002 0.01

1 2 3 4 5 6 7 8 9 10 11 12
number of clustersc

Chi s6 hop 18 cum CO and COr cua Zalik Chi sb 7 cta phuong phap dé xuat

Hinh 4.1 So sanh két qua chi s6 ¥ ctia phuong phap d& xuit véi chi sé hop
1€ cum cua Zalik trén Iris
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4.2  Xay dung do do mirc dd rii ro dé xép hang cac cum va tich
hgp vao thuat toan gom cum mo cai tien FCM-R

4.2.1. Xay dwng dinh nghia d¢ do xép hang cum

Cho mét tap hop O gém n dbi tugng 01, 02,...0n. Khi &p dung thuat
toan gom cum trén tap hop O ta thu dugc k cum ¢, Co..., ck.

Pinh nghia 1: D6 do strc manh dé xép hang cum hay van tat a d6 do
xép hang cum 12 mot ham p anh xa k cum thu duoc sau khi gom cum
vao tap so thuc R tic 1a p(c) — R véii=1,2... k.

Muc tiép theo s& giéi thiéu viéc xay dung mot d6 do xép hang cum
vé mire do rui ro.

4.2.2. Xay dung mot dé do mire dj riii ro ciia cdc cum va tich hop

vao thudt toan gom cum

Gia str két qua cua thuat todn gom cum la ¢ cum va G 1a tap cac
thugc tinh cua dbi tuong da duoc chuan hoéa ma tuong quan dwong
Véi tiéu chuan mirc do rai ro. P& xuit viéc xay dung do do mirc do

rui ro cua cac cum nhu sau:

R; = Z‘n;+’f“” Li=1l.c (4.6)

O day R; 1a gi4 tri cta do do xép hang mirc d rui ro ciia cum i, Aj 1a
cac thudc tinh thudc vé nhom thude tinh G, n; 1a sd ph?m tir cua cum 1
va c 1a s6 cum.

Két qua cua viéc xay dung do do mirc do rui ro dé xép hang cac cum
va tich hop vao thuat todn gom cum duoc cong bé trong cong trinh
[CT4].

4.2.3. Tich hop dé do mirc dé riii ro dé xdy dung thudt todn gom

cum mo cdi tien FCM-R hé tro phan tich rii ro
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Thuat toan FCM-R
Pau vao: Tap di liéu n ddi tuong Xi.

PAU ra: Chest cum dir liéu dugc xép hang Véi Crest 12 56 cum thich hop

nhat

1) Pua vao n doi twong xi, tham s6 mo m > 1, s6 epsilon di

nho.

2) Dua vao véc to trong so w.

3) Du’a VdO Cmin Vél Cmax (Cmin>: 1, Cmin< Cmax< n )

4) Dua vao nhom thudc tinh rii ro G

5) Cho ¢ chay tir ¢min dén cmax

a)
b)
c)
d)
e)

f)

9)
h)

i)

Khoi tao ma tran thanh vién Ucxn

Tinh trung tam C; cia cumj (j = 1,..,c)

Cdp nhdt ma tran khodng cach D (c x n)

Cdp nhdt ma trdn thanh vién U

Néu su thay doi ciia ma trgn U la dii nhé (<epsilon) so
Véi bude triede do thi nhay dén bude f), ngwoc lai
nhay dén budc b)

Duea trén ma tran U, xi duoc scfp xé}) vdo cdc cum theo
qui tdc: xi s€ thuc vao cum ndo ma né c¢é dé thuéc
I6m nhat

Ghi ¢ cum dit liéu tai budc c vao dia

Ldy tdt ca cac phan tir cyee bién ciia tat ca cdc cum
Tinh chi s6 ]_/ aé chi dinh 56 cum thich hop dya trén
(4.2), (4.2), (4.3), (4.4), (4.5) nhu trong muc 4.1.2.

6) Chon cuest tai ldn cdn khi y dat gid tri cuc tiéu dia phwong.

7) chy Coest cum dit liéu tai budc cpest it dia
8) Cho i chay tir I dén cpest

Tinh toan R; =

n
ni

,i=1l.c (4.6)
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9) Sdp xép cdc cum diea trén Ri, (i=1.. Chest )

Két qua cua qua trinh xay dung thuat toan cai tién FCM-R va thuc
nghiém né duoc cdng bd trong cdng trinh [CT2], [CT4].

4.2.4. Ddnh gia dj phirc tap tinh todn ciia thugt toan FCM-R

Do phuc tap tinh toan cua thuat toan FCM la O(ten). O day n 1a sb
dbi twong trong tap di liéu, ¢ 1a s6 lwong cum, t 1a s6 lan lap. Do
phuc tap tinh toan cua thuat toan cai tién FCM-R duoc tinh nhu sau:
O(FCM-R) = [O(FCM) + O(Step h) + O( 7 )]*Cmax + O(R)*Coest
DO Cpest <= Cmax:
O(FCM-R) = [O(FCM) + O(Step h) + O( )]*Cmax + O(Ri)*Crmax
O(FCM-R) = [O(FCM) + O(Step h) + O( ) + O(R)]*Crax
O(FCM-R) = [O(FCM) + O(Step h) + O(a) + O(E) + O(Ri)]*Cmax
O day: O(FCM) la d6 phuc tap tinh toan cuaa thuat toan FCM.

O(Step h) 1a @6 phuc tap tinh toan caa budc h.

O(« ) la @6 phirc tap tinh toén cua a.

O( ) 1a do phuc tap tinh toan cua 3.

O(Ri) 1a @6 phuc tap tinh toan cua R; trong (4.6).
V& gid tri trung binh, sé dbi twong trong mdi cum |a§ .
Dit p 1a s6 phan tir cuc bién trong mdi cum. Vé trung binh ¢o thé cho
rang p ~ k, voi k 12 s chiéu. Khi do:

O(Step h) = c*(n/c)*k = n*k = O(nk)

O(a ) = c*p*(p-1) = c*k*(k - 1) = ck?— ck < ck2
Nhu vay O( @ ) = O(ck?)

O(,E) = ¢*c*p = ¢*c*k = ¢?k = O(c%k)

O(Ri) = ni*|G]| vé6i ni 1a s6 ’déi tuong trong cum i.
Do G la tap céac thugc tinh cua doi tuong ma twong quan duong voi
tiéu chuan mirc d6 rui ro, cho nén |G| <= k. Tir d6: O(R;) = %*k.
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Trong thyc té s6 cum ¢ thudng nho hon n, s6 1an ldp t, q cling thudng
nhé hon n va sb chiéu k ciing thuong nhé hon n. C6 thé dat t =
max(t, g, k, ). Khi d6 thay t vao ta co:

O(FCM-R) = [O(tcn) + O(nk) + O(ck?) + O(c?k) + 0(% *K) T* Crmax

= [O(ten) + O(nk) + O(ck?) + O(c2k) + 0(% *K) I*vn
=~ [O(nt?) + O(nt) + O(t%) + O(t®) + 0(%*0 I*Vn

~ [O(nt?) + O(nt) + O(t%) + O(t%) + O(n) ]*Vn

~ O(nt?)* vn = O(nt*/n).
O day, c6 thé nhan thiy rang d6 phuc tap tinh toan cia FCM-R la
cao hon do phuc tap tinh toan cia FCM nhung khéng nhiéu.

4.25. Thuwc nghiém thudt todn cdi tiéen FCM-R

Thuat todn FCM-R dugc xay dung tir FCM-E bang céch tich hop
thém d6 do mirc dd rui ro. Viéc thuc nghiém thuat toan FCM-E da
tién hanh kha ky & muc 4.1.5 nén viéc thuc nghiém FCM-R thuc chat
chi can thyuc nghiém thém do do mic do rui ro. Do cac phuong phap
nhan dién va phan tich rui ro dugc xay dung trong luan an déu sir
dung FCM-R & budc phan tich rai ro nén thuc nghiém cac phuong
phap nay ciing dong thoi thuc nghiém FCM-R. Viéc tién hanh thuc
nghiém cac phuong phap nhan dién va phan tich rui ro va FCM-R
duoc trinh bay trong chuong 5.
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CHUONG 5 THUC NGHIEM CAC PHUONG PHAP NHAN
DIEN VA PHAN TiCH RUI RO

5.1 Thuwe nghiém trén tip dir liéu thuc cia doanh nghiép

5.1.1. Thwc nghiém phwong phdp nhdn dién va phdn tich rii ro
ro

a) Thwc nghi¢m

Thuc nghiém phuong phap nhan dién va phan tich ruai ro rd trén tap

dir liéu thyc trich xuét tir CSDL ciia nhém Coéng ty Hong Ky tai

Thanh phé HO Chi Minh. Két qua thuc nghiém thu dugc bang sau:

Bang 5.1 Cac cum khach hang dugc xép hang theo d6 do mirc d rui ro vé
thanh toan cong no tir cao dén thap.

Ma Trung . .
Do do . 2 binh so Tong no Tong no
A khéch Tong no R . z
murc do Cum han (On) ngay no qué han xau
rii ro Oy g i, quahan | (On) (Ow)
i0, (Ouz)
42.98
(Rﬁi ro 4 C00375 871,842,518 53 | 749,311,518 | 605,225,418
rat cao)
C00402 100630198 757 | 100630198 63505000
16.23 €00428 248053729 638 | 248053729 | 248053729
(Rui ro 3 | C00429 291433992 638 | 291433992 | 291433992
cao) C00430 975000 1583 975000 975000
C00433 92229600 496 92229600 92229600
C00444 2500000 638 2500000 2500000
C00440 454610465 7 149540506 0
C00448 413814591 23 | 242944391 52635091
9.03
C00443 384591982 17 131148182 49229182
. 2
ERU' ro C00454 1067174224 14 | 527971524 0
rung
binh) C00431 395218413 28 | 207261353 98518953
C00395 227663183 39 111872183 111872183
C00420 128112416 72 128112416 106017416
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M3 Trung , n
D(,? dOA khach Téng no blph SO Tor)g ng Tong no
mure do Cum han (On) ngay no qué han xau
rii ro o) 9 g quahan | (Oi) (Ow)
io, (Oiz)
C00358 34846000 76 34846000 34630000
C00361 195812060 11 46373020 0
097 C00363 52316500 13 11300500 0
(Ruiro
thap) C00364 33171800 9 20346800 0
C00366 56389935 1 13009935 0

b)  Phén tich két qud thwe nghigm

Trong Bang 5.1, nhan théy r::ing cum 4 (46 do xép hang muc d6 rui
ro = 42.98) ¢6 rui ro rat cao. Khach hang trong cum nay c6 gia tri cc
thudc tinh (Tong ng, Toéng no qua han, Téng no xdu) cao hon hin
cac khach hang trong cic cum khac. Pdi véi cac khach hang trong
cum 4, doanh nghiép can phai c6 nhiing chinh sach xtr Iy manh dé
tranh nhing that thoat c6 thé xay ra. Cum 3 (d9 do xép hang mirc d¢
rai ro = 16.23) ciing la cum c6 cac khach hang rii ro cao, méac du
mirc d6 rui ro thap hon cum 4, nhung cac khach hang trong cum nay
c6 thudc tinh Trung binh s6 ngdy no qud han cao. Dbi véi cac khach
hang trong cum nay ngudi quan 1y ciing can chi y dén dic diém kéo
dai thoi gian tra ng nay dé dwa ra nhiing quyét dinh thich hop nhu
chi ban hang bang tién mit hodc hop doéng cung cip hang voi diéu
kién thoi han tra ng ngan. Tém lai dya trén cac két qua thu duoc,
nguoi sir dung s& co chinh sach xir Iy va diéu tiét phu hop ddi voi cac

khach hang trong mdi cum nham quan 1y t&t nhat rui ro.
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5.1.2. Thwc nghiém phwong phap nhdn dién va phan tich rii ro
mo

a) Thwc nghi¢m

Thyuc nghiém phuong phap nhan dién va phan tich rai ro mo trén

cuing tap dir liéu cho két qua:

Bang 5.2 Cac cum duogc xép hang theo do do mue d6 rui ro tir cao dén thip
cua phuong phap mo

. ~ Trung
Bo,do Ma 2 binh sb Téng no Téng ng
muc c khach Tong no N Ah z
dorai | "™ | hang ©On) ngayno | quahan xau
; ! ! qua han (Oi) (Ou)
ro (O.o) (Oiz)

92.63

(Rui ro

i 5 | Co0221 | 2682995725 28 | 1862595125 | 799114485

cao)

?éfiio , |.C00875 | 871842518 53 | 749311518 | 605225418

cao) C00082 | 688600005 36 | 688600005 | 688600005

20.26 C00228 | 58080177 796 | 58080177 | 58080177

\(/ﬁ‘;; 1 3 | coo198 | 60200000 1583 | 60200000 | 60200000
C00402 | 100630198 757 | 100630198 | 63505000
C00138 | 175164000 1583 | 175164000 | 175164000
CO0091 | 442697944 25 | 373096944 | 142171144
C00250 | 344272500 65 | 230158500 | 149935500

16.11 , | CO0856 | 367735748 45 | 270853748 | 190078748

fﬁ;r:)m C00235 | 303825573 36 | 296400573 | 235875573
C00151 | 209267850 87 | 209267850 | 209267850
C00440 | 454610465 7 | 149540506 0
CO0167 | 90978440 85 | 84318440 | 56418440

?Fﬁ o | | [co0246 | 110505675 51 | 110505675 | 85760075

rat C00283 | 255893629 27 | 108098629 | 78207829

o

thap) C00443 | 384591982 17 | 131148182 | 49229182
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b)  Phén tich két qua thwe nghi¢m

Trong Bang 5.2 nhan thiy cum 5 (d6 do xép hang mirc do rui ro
=92.63) c6 rui ro rat cao. Pbi twong khach hang trong cum nay c6
gia tri cac thuoc tinh Tong ne, Tong ng qua han, Téng ng xdu 1én
hon han so véi cac ddi tuong trong cac cum khac. DS voi khéch
hang trong cum 5, doanh nghiép can phai c6 nhiing chinh sach xir ly
manh dé tranh mat mét c6 thé xay ra. Cum 4 (d6 do xép hang mirc d6
rai ro= 42.57) ciing 1a cum cé cac ddi twong khach hang rui ro cao
mac du d6 do mirc do rui ro chi gan bang nira cua cum 5. Trong cum
nay gié tri cac thudc tinh Téng ne, Tong ne qua han ciing chua bang
mot phan ba cua cia cum 5 nhung gia tri thudc tinh Tong ne' xau lai
gan bing Cum 5. Do dé ddi véi cac khach hang cia Cum 4 nay, can
phai quan tim dén viéc xu Iy van d& no xau.
5.2  Thuc nghiém trén tip dir liéu UCI Machine Learning
Repository
a) Thuwc nghiém

Thuc nghiém phuong phap nhan dién va phan tich ruai ro rd trén tap
dit liéu di dugc cong bd duoc iy tir UCI Machine Learning
Repository®. Tap dit liéu dugc chon thuc nghiém dé du doan viéc
thanh toan thé tin dung khong dung han cta khach hang phat hanh
nam 2016 nam trong linh vyc kinh doanh. Két qua thu duoc nhu sau:

5 https://archive.ics.uci.edu/ml/datasets/default+of+credit+card+clients
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Bang 5.3 Cac cum khéch hang tur tap di ligu trong UCI dugc xép hang theo
d6 do mirc d6 rui ro tir cao dén thap

bo
doy c
:inc;rc um 1D X1 X12 X13 X14 X15 X16 X17
rai ro
38.53 C20993 | 460000 | 282944 | 288729 | 295114 | 299739 | 304319 | 299400
(Rii C21050 | 490000 | 427020 | 370428 | 337432 | 286247 | 256618 | 188154
ro 8 C22626 | 380000 | 315912 | 322199 | 331518 | 337703 | 343612 | 351089
:2: C22657 | 350000 | 309250 | 314607 | 322032 | 327193 | 333278 | 340791
cao)
2296 C23240 | 330000 | 238795 | 243621 | 259517 | 253863 | 257535 | 262753
C23603 | 300000 | 279065 | 273067 | 278910 | 283920 | 253113 | 246560
E(I?ui 7 C23733 | 280000 | 284128 | 284204 | 284041 | 283396 | 213294 | 213384
(r:ito) C24449 | 320000 | 283743 | 289508 | 302561 | 283356 | 275361 | 268871
C20012 | 170000 | 170348 | 166348 | 162319 | 165592 | 167482 | 171106
13.22 C20425 | 200000 | 177998 | 174350 | 158632 | 154522 | 135375 | 142526
$(F)Qﬁi 6 C20465 | 150000 | 164576 | 160500 | 170405 | 176048 | 161874 | 144124
cao) C20687 | 200000 | 208012 | 199367 | 202668 | 111486 | 118951 | 89077
6.56 C22537 | 130000 | 105500 | 107761 | 109965 | 110797 | 107529 | 114104
(Rii C22691 | 140000 | 119715 | 122283 | 118913 | 120435 | 139795 | 142950
ro 5 C22331 | 150000 | 107603 | 109835 | 110255 | 110247 | 110955 | 105145
LI’Il#]I;]g C22417 | 130000 | 108879 | 111115 | 107185 | 108569 | 112541 | 114885
cao)
118 C20336 | 90000 | 86228 | 85437 | 90635 | 91745 | 87466 | 85662
C20131 | 80000 | 68612 | 69971 | 71846 | 72372 | 73475 | 74842
Sgﬁi 4 C20246 80000 79822 77747 77733 78017 29599 26927
trung C20256 | 80000 | 76414 | 78009 | 78616 | 49662 | 48867 | 48278
binh)
-2.82 C22169 | 50000 | 45004 | 48119 | 42958 | 37812 | 15617 9625
(Rui 3 C22112 | 60000 | 58501 | 54932 | 85672 | 41483 | 19394 | 18893
ro C22125 | 80000 | 45088 | 46040 | 46998 | 47929 | 46860 | 51931
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bo
do c
mic | | ID X1 x12 | x13 | x4 | x15 | x16 | x17
a6 ks
rai ro
L{Uf;? C21801 | 50000 | 40959 | 43870 | 42891 | 43582 | 44561 | 45592
in
thap)
C20255 | 350000 | 2400 | 2400 | 2400 | 2400 | 2400 | 2400
-4.18 C20578 | 310000 400 400 400 400 | 20334 | 19050
(Rui | 2 | c20811 | 240000 | 2500 0 0 0 0 0
;ﬁép) C20019 | 200000 | 1810 | 3388 12| 1081 | 1884 | 2089
C23920 | 20000 | 15662 | 16004 | 17046 | 16676 | 16704 | 16984
-6.35 C23935 | 20000 | 18292 | 17710 | 17137 | 19830 | 19240 | 18419
(Rui | 1 | C23937 | 50000 | 31708 | 32439 | 28302 | 13881 | 14376 | 15261
[ﬁa?)t C24004 | 20000 | 21673 | 21051 | 20440 | 19709 | 20113 | 19840

b)  Phdn tich két qud thuwe nghigm

Trong Bang 5.3 nhan thay rang cum 8 (d¢ do xép hang muc d6 rui ro
= 38.53) ¢6 rui ro cao nhat. Khach hang trong cum nay hau hét co
han muc tin dung trong khoang 400,000 dén 500,000 va tong sb tién
trén hoa don cua cac thang hau hét nam trong khoang 300,000 dén
400,000. Khach hang trong cum 8 vira ¢ han muc tin dung thudc
loai 16n nhét vira ¢ gia tri tién trén cac hoa don mua hang ciing
thugc loai 16n nhat nén néu thanh toén tién tré han s& gay ra rui ro
I6n nhét. B6i véi nhdm ndy can cé chinh sach ddi phd sém nhu ngan
chin viéc ra tiép hoa don du cho han mirc tin dung van con va don
dbc khach thanh toan diing han nham han ché mat mat c6 thé xay ra.
Phén tich twong tu d6i v&i cac cum con lai dé dua cac quyét dinh phu
hop.
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CHUONG 6 KET LUAN

6.1

Két luan

Vé6i muyc tiéu chung la phét trién va wng dung céc ki thuat kham pha

tri thirc dé xay dung cac phuong phap nhan dién va phan tich rui ro

tiém an trong dit liéu. Luan an d3 hoan thanh cac muc tiéu dat ra ban

dau va cac dong gop chinh luan an di dat duoc bao gom:

1)

2)

3)

DPé xuit mot framework dé 1am co s¢ dinh huéng chung cho
viéc xay dung cac phuong phap nhan di¢n va phan tich rui ro.
Cong viéc nay duoc cong bé trong [CT2].

Xay dung hai phuong phap nhan dién va phan tich rai ro tiém
an trong dit liéu dua trén framework dé xuit bang céch tich hop
mot s6 ky thuat kham pha tri thire ciia nganh khoa hoc may tinh:
Phuong phép thir nhat 1a phuong phap nhan dién va phan tich
rai ro rd bang céach tich hop mot thuat toan phan 16p va thuat
toan gom cum mo cai tién FCM-R. Viéc xay dung phuong phap
rd duoc cong bd trong [CT2], [CTA4].

Phuong phap thtr hai 1a phuong phap nhan dién va phan tich rai
ro mo bang céch tich hop logic mo va thuat toan gom cum mo
cai tién FCM-R.. Viéc xay dung phuong phap md dugc cong bd
trong [CT3], [CT5].

Ngoai ra, luan an ciing da phat trién mot sé thuat toan nham hd
trg cho viéc xay dung mot sb phuong phap nhan dién va phan
tich rai ro tiém an trong dit liéu & trén:

Phat trién thuat toan gom cum mo FCM-E véi muyc tiéu cai tién
la xay dyng thuat toan mai c6 thé xac dinh tu dong duoc s6 cum
thich hop cua tap dir liéu dau vao trong qué trinh gom cum.
Viéc phat trién thuat todn nay dwoc cdng bd trong [CT1], [CT6].
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Phét trién thuat toan gom cum mo FCM-R bang cach xay dung
mot do do mic d6 rai ro nham muc dich xép hang céc cum thu
duogc sau quéa trinh gom cum va tich hop vao FCM-E. St dung
FCM-R lam cbng cu cho giai doan phan tich rai ro caa mot s6
phuong phap nhan dién va phan tich rai ro ¢ chuong 3. Viéc xay
dung do do mirc do rai ro dé xép hang cum va thuat toan FCM-
R duoc cong b trong [CT2], [CT4].

Thuc nghiém cac phuong phap nhan dién va phan tich rai ro dé xuét

trén hai tap dir liéu: mot tap dit liéu thuc caa doanh nghiép va mot

tap dit liéu da duoc cong bd trén UCI Machine Learning Repository.

Két qua thyc nghiém thu duoc cho thiy su hiéu qua ciing nhu co y

nghia vé mat &ng dung trong thuc té cia cac phuong phap dé xut.

6.2

Huwéng phat trién

Bén canh nhiing két qua luan &n da dat duoc van con nhitng vin dé

can dugc nghién ciu mé rong nhu sau:

()

)

©)

(4)

Nghién cau trién khai viéc ing dung cac phuong phap nhan
dién va phan tich rii ro ¢ trén cho cac ddi tugng khéc va & cac
linh vuc khéc.

Phat trién thém cac phuong phap nhan dién va phan tich rai ro
dwa trén viéc khai thac cac ngudn dir liéu phi cu tric nhu van
ban, am thanh, hinh anh...

Can nghién ciru thém viéc xay dung chi s6 xac dinh sb cum va
d6 do xép hang cum cho cac ddi twong cé céc thudc tinh khac
gi& tri so.

Nghién ctu cai tién cac thuat toan gom cum khéc thuat toan
FCM & b sung chi s6 xac dinh sé lwong cum thich hop va do
do xép hang cum.
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