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Xép hang tin dung khdch hang (hay con dwoc goi la cham diém tin dung)
duge danh gia la mot trong nhing khdu quan trong nhdt giip cdc ngdn
hang thiong mai (NHTM)/ t6 chitc tin dung (TCTD) phong ngira va han
ché riii ro trong hoat déng tin dung. Tuy nhién, viéc tiép cdn ti cdc thong
tin cua khach hang phuc vu cho viéc cham diém tin dung, dac biét la nhitng
théng tin mang tinh chdt riéng tw, nhay cam la diéu khéng hé don gian.
Thdm chi, ké ca khi khach hang dong y cho cac NHTM/TCTD sir dung di
liéu cua minh thi viéc lwu trit, quan ly dir liéu do theo dung quy dinh ciing
hét sirc phirc tap. Bdi bdo nay, ching t6i dé xudt mot giai phdp cho phép
cidc NHTM/TCTD xép hang tin dung khéch hang trong khi han ché t6i da
viéc chia sé dir lieu cua khdach hang gitra cac bén lién quan. Giai phap nay
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Dé xuat giai phap bao mat dir liéu riéng tu trong xép hang tin dung

cUa cac ngan hangthuong mai & Viét Nam

duwoc ky vong sé giup cdc thong tin riéng tw va bi mdt cua cdc bén dwoc bao

vé an toan hon.

Tir khéa: bao mdt, dir liéu riéng tw, xép hang tin dung

1. Gi6i thi¢u

Trong linh vyc tai chinh- ngan hang (TC-
NH), hoat dong xép hang tin dung khach
hang 1a danh gia vé rui ro tin dung, chat
lugng tin dung, kha nang va thién chi cua
chu thé di vay trong viéc dap tng cac nghia
vu tai chinh mét cach day du va ding han
(Reserve, 2007). Hoat dong nay dugc danh
gid 1a mét trong nhitng khau quan trong
nhat giup cac NHTM va TCTD phong
ngira va han ché rui ro trong hoat dong tin
dung. Hién nay, ddi v6i cac NHTM cb phﬁn
(NHTMCP) ¢ Viét Nam nhu Vietcombank,
BIDV, Vietinbank, cong cu xép hang tin
dung phé bién nhét duoc su dung la chdm
diém tin dung theo mé hinh duoc tu van
bdi chuyén gia (Dinh & Kleimeiera, 2007;
Lé & Ping, 2016; Nguyén, 2019).

bé phuc vu cho hoat dong xép hang t1n
dung, moi khach hang can phai cung cép
nhiéu thong tin, bao gdm ca thong tin mang
tinh riéng tu nhu: thu nhap ca nhan, tong s6
du no hi¢n tai, cac goi bao hiém nhan tho
tham gia, cude di dong hang thang... cho cac
NHTM/TCTD. Nhiing dir li¢u, thong tin
nay thuong dugc chia sé tir phia cac bén so
hiru (vi du: CIC, cong ty bao hiém nhén tho,
cong ty vién thong, co quan thué...) dudi sy
ddng y ciia khach hang.

Maic du viéc st dung, luu trit va bao vé
dwr liéu thong tin riéng tu cua cd nhan da
dugc quy dinh trong Diéu 21 (Hién phap,
2013), Nghi dinh 117 (Chinh phu, 2018),
Thong tu s6 18 (NHNN, 2018), Khoan 2
Diéu 46 cta Luat Giao dich dién tir nim
2005 (Luat GDDT, 2005), Diéu 72 cua

Luat Cong nghé thong tin nam 2006 (Luat
CNTT, 2006), Muc 2 bao v¢ thong tin ca
nhan cua Ludt An toan thong tin mang nam
2015 (Luat ATTTM, 2015), tuy nhién céc
vu viéc nghiém trong lam 16 thong tin ca
nhén ctia khach hang van xay ra, dong thoi
cling khong thé ngan ngira cac to chuc, ca
nhan sir dung dir li¢u khach hang vao muc
dich trai phép. Bén canh do, viéc str dung
“chéo” dir liéu khach hang gitra cac bén lién
quan cang lam tang nguy co 10 ri cac thong
tin nhay cdm va bi mat. Vi vay, nhi¢m vu
bao vé tinh riéng tu cho dir liéu khach hang
trong qua trinh xép hang tin dung 14 rat cap
thiét va phut hop véi tinh hinh thue tién hién
nay.

Tinh dén nay, cing véi sy phat trién cia
hudng nghién ctru phan tich dir li¢u ngan
hang dam bao tinh riéng tu (Meints &
Moller, 2004; Abbe, Khandani, & Lo,
2012), mot vai két qua nghién ctru bao
v¢ tinh riéng tu cho thong tin khach hang
trong qua trinh xép hang tin dung da duoc
gi6i thiéu.

Elli Androulaki di d& xudt trong
(Androulaki, 2011) cong cu chim diém tin
dung khéch hang bao v¢ tinh riéng tu voi su
hop tac giita mot ngan hang va cac t6 chirc
lién quan t&i diém tin dung ctia khach hang.
V6i ky thuat an danh, giai phap nay da gitp
cho ngan hang cap nhat diém tin dung cta
khach hang dua trén dit li¢u ciia khach hang
duge giri truc tiép tir cac to chire dbi tac.

Trong nghién ctru (Ralf Stecking and Klaus
B. Schebesch, 2015), cac tac gia da gioi
thiéu mo hinh chdm diém tin dung khach
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hang dya trén két qua phan 16p dir lidu
khach hang san c6 véi rang budc dam bao
tinh riéng tu. Phuong phap xac dinh diém
tin dung st dung ky thuat khai pha dir liéu
nay dugc ap dung kha phd bién trén thé
gioi, tuy nhién lai chua duoc ap dung o
Viét Nam- noi ma diém tin dung van duoc
xac dinh chu yéu théng qua y kién cua
chuyén gia.

Gan day, Wang va cong su (Wang, Chen,
& Feng, 2018) da dé xuét cong cu chim
diém tin dung khach hang trén méi truong
dam may trong khi van bao vé duoc dit liéu
riéng tu cua khach hang. Trong nghién ctru
nay, cac bén so hiru dir liéu khach hang lién
quan t&i diém tin dung sé tai dir liéu khach
hang (da dugc ma hoa) 1én may chu (dam
may). Viéc chia sé nay rit d& giy mat an
toan néu bén s¢ hiru khoa mat ma thong
dong voéi dich thi.

Trong bai bio nay, ching t6i dé xuat mot
giai phap cho phép cac NHTM/TCTD xép
hang tin dung khach hang trong khi han
ché tdi da viéc chia sé truc tiép dir liu cia
khach hang giira cac bén lién quan. Cu thé,
giai phap cua ching t6i ky vong dat duoc
nhirng muc tiéu nhu sau:

- D@t li¢u khéach hang do céc bén s¢ hitu
dugc gilr bi mat doi voi ngan hang.

- Khéach hang va cac dbi tac so hitu dit lidu
khach hang khong khai thac duogc cong
thirc tinh diém tin dung ctia ngan hang.

Noi dung chinh cua bai bao dugc td chirc
nhu sau: ph?m 2 nham cung cip co s& 1}’/
thuyét dé xay dung giai phap dé xuat.
Ngoai trinh bay chi tiét giai phap nay, phan
3 chiing minh tinh chinh xac va phan tich
tinh riéng tu cta giao thirc dé xuat.

DINH TRONG HIEU - NGUYEN THI THU TRANG

2. Co s ly thuyét

Trong phan nay, chiing t6i nhéc lai cac yéu
cau cla bai toan cham diém tin dung dam
bao tinh riéng tu va mot s két qua trong 1y
thuyét mat ma nhu: HéE ma hoéa ElGamal,
thuat toan Shanks’s baby-step giant-step,
giao thirc tinh tich vo hudng bi mat va giao
thirc tinh tong bi mat. Pay 1a nhimng co so
Iy thuyét duoc chung t6i sir dung lam nén

tang dé xdy dung giai phap dé xuit.

2.1. Phat biéu bai todn

Ngoai nhirng dir liéu ctiia khach hang khong
thudc loai riéng tu va nhay cam, chung to1
gia sir rang NHTM st dung thém thudc
A)lam
cin cr xép hang tin dung cho khach hang
Vi du: mitc thu nhdp, nhom nghé nghiép, sé

tinh “bi mat va riéng tu” (A, A,

dw no tin dung, bao hiém nhan mang.

Mot khach hang C véi céac déc trung tuong

ung (¢, ¢ ¢,) duogc xép hang nhu sau:

1? 27 A

- V&i mbi dic trung ¢, cua thudc tinh A.: C
nhan dugc diém Mark theo thang dlem va

hé s6 ma B quy dinh.

- Tong diém tin dung cho khach hang C 1a

Mark (C) = Lf ; Mark; (C).

- Ngan hang B cin cit vao bang quy doi
deé biét hang tin dung cua C va tur do quyét

dinh cho X vay hay khong.

Chung t6i khai quét bai todn xép hang tin
dung khéch hang c6 dam bao tinh riéng tu

nhu sau:

- Ngan hang xét mdi thudc tinh A, thanh
» A" va diém

cdc nhom dic trung (A, ..
twong ung cho moi nhom Ia (mark!, .

mark ™) cho mdi truong hop. Vi du: thuc}c
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Dé xuat giai phap bao mat dir liéu riéng tu trong xép hang tin dung

cUa cac ngan hangthuong mai & Viét Nam

tinh Bao hiém nhdn mang duge Ngan hang
phan thanh nam nhém dac trung: > 700
trieu; 50-100 trieu; 50-100 trieu; < 30
triéu; Khéng cé, voi diém tuong tGmg la
100, 75, 50, 25, 0.

- B cong b thong tin chi tiét (A, ..., A"™)
cho tat ca doi tac va gitt bi mat (mark, ...,
mark ™).

- Céc dbi tac khong tiét 16 cac dic trung c,
cua khach hang ma ho nam gitr. Mot doi tac
c6 thé nam gitr nhiéu ddc trung.

Ngén hang B can tinh duoc tong s diém C
dat dugc va xép hang tin dung cho C.

Tuong tu nhu nhitng bai toan phan tich dir
liéu dam bao tinh riéng tu khac, bai toan
nay c6 thé giai quyét bang hai phuong
phap co ban 1a: phuong phap bién d6i ngiu
nhién (Randomization) va phuong phap
tinh toan bao mat nhiéu thanh vién (Secure
Multiparty Computation- SMC). Tuy
nhién, phuong phap SMC dugc ua chudng
hon vi tinh chinh xac cta két qua dau ra va
tinh riéng tu cua dir liéu nguoi dung dugce
dam bao chic chin. Vi vay, giai phap cua
chung t61 duoc xay dung theo phuong phap
thir hai nay.

2.2. H¢ ma hoa ElGamal

Phan nay trinh bay vé hé mi hoa ElGamal
(ElGamal, 1985). Pay la co s¢ nén tang dé
xdy dung gidi phap dé xuat.

Cho G 1a mot nhém cyclic cap g véi phan
tu sinh , trong d6 cac bai toan logarit trong
G 1a kho giai. Khoabi matx € [1,q- 1] va
khoa cong khai twong tmg la h = g*.

O budc mi hoa, ngudi giri sit dung khoa
cong khai h dé tinh toan ban ma C cho ban

16 M nhu sau: anh dy chon ngau nhién gia
trik € [1, q - 1] va tinh ban ma C = (C, =
M.h¥, C, = g¥.

D¢ giai ma, nguoi nhan st dung khoa bi
mat x theo cong thire M = C,. (C)¥)".

Theo gia thuyét Diffie-Hellman quyét
dinh (decisional Diffie-Hellman (DDH)
assumption), hé ma hoa ElGamal ké trén
an toan (Boneh, 1998).

2.3. Thudt toan Shanks’s baby-step giant-step

Trong linh vuc s6 hoc va dai sb, thuat toan
Shanks’s baby-step giant-step (Shanks,
1971) dugc st dung dé giai quyét hiéu qua
hon cac bai toan logarit roi rac so voi giai
thudt vét can. Thuat todn nay dugc trinh
bay ¢ Hinh 1.

Chu y rang, néu gié tri X can tim bi gidi han
boi gid tri n (x < n << q) thi thuat todn trén
s€ hi¢u qua hon baoi vi gia tri n s€ dugc thay
thé boi gi tri .

2.4. Giao thirc tinh tich vo hwéng bi mdt

Phan nay giéi thiéu giao thuc tinh tich vo
hudng bi mat hai thanh vién tuong tu trong
(Goethals, Bart and Laur, Sven and Lipmaa,
Helger and Mielikainen, Taneli, 2004).

Gia str X c6 vector bi mat X = (x, X, ...,
X,) va Y coO vector bi mat twong ung Y =
(¥Y» ¥y» s ¥, )- X va 'Y mong muon tinh tich
vO huéng S = Li=1XiVi trong khi moi bén
khong tiét 16 vector bi mat ctia minh.

Trudce khi thye hién giao thice, X lya chon
cac tham sd ctia hé ma hoéa ElGamal (g p,
g, X, h = g*mod p) trong d6 X gilr khoa bi
mat x cho riéng minh va cong bd khoa cong
khai h cho Y. Dé cho tién theo ddi, chung
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DINH TRONG HIEU - NGUYEN THI THU TRANG

Hinh 1. Thuat toan Shanks’s baby-step giant-step

= Input: Mét nhém cyclic G béc g 6 phin t sinh g va mét phin t v trong G

= Qutput: Mot gia trg x thoa mén g* = ¥

m(—[@+1

forall j where 0 <j < mdo

Compute g’ and store the pair (f, g/) in a hash table

m

Compute g~

Bey
forall i where 0 <{ < m do

if 8 is the 2™ element of any pair in the hash table then

returnx = i.m + j

elsef — f.g™™

Nguon: (Shanks, 1971)

Hinh 2. Giao thirc tinh tich vo hwéong bi mat

Input: X co vector (x, X,,

., X ) va'Y co vector tuong ung (v., V,, ..., ¥, )

k
Output: X ¢6 gia tri u, Y ¢6 gid tri v sao cho: u = Lisaxiyi +v

Buéce 1: X tinh E(gV), ..., E(g*®) 16i guri cho Y
Budce 2: Y tinh cac gia tri sau: (E(g*V))*™ mod p, ..., (E(g*¥))*® mod p
Chon ngau nhién v va tinh m = (E(g). [T5_,(E(g"))"” mod p

Gui m lai cho X
Buéc 3: X tinh K = D(m)

Thuec thi thuat toan Shank’s baby-step giant-step dé tinh u théa man g = K

Nguon: (Goethals, Bart and Laur; Sven and Lipmaa, Helger and Mielikainen, Taneli, 2004)

to1 su dung ky hi¢u E(m) thay cho phép ma
hoa dir liéu m st dung khoa cong khai h va
ky hiéu D(c) thay cho phép giai ma lay dir
liéu géc tr ban ma ¢ st dung khoa bi mat .

Giao thuc tinh tich vo hudng bi mat duoc
trinh bay trong Hinh 2.

Phan tich giao thtc trén, ta c6 E(g:V)®
mod N? + E(g*® ¥®) nén:

m = (E(g). [T",(E(g*"))* mod p) mod p

S6 218- Thang 7. 2020- Tap chi Khoa hoc & Dao tao Ngan hang

= (E(2). I E(g"”*®)) mod p

k
=E (gv+ Zizlxr'yi)

K
vt Zi=1 XV

SuyraK=g¢g
T xy v

Hon thé nita, X khong dé 16 vector cua
minh vi mdi dic trung x. da duge ma hoa
thanh E(g?), va Y ciling gitt bi mat vector
ctia minh do tit ca cac dic trung y, da dugc

“an giau” trong gia tri m.

.Vavivayu=v +
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Dé xuat giai phap bao mat dir liéu riéng tu trong xép hang tin dung

cUa cac ngan hangthuong mai & Viét Nam

2.5. Giao thirc tinh tong bi mgt

Phén tiép theo mé ta lai giao thuc tinh tong
bi mat (Hinh 3) duoc 1y tir giao thirc A-V
dua trén hé ma hoéa ElGamal cua Hao va
cong su trong cac nghién cuu (F. Hao, P.
Y. Ryan, P. Zieli'nski, 2010).

3. Pé xuit giai phap xép hang tin dung
khach hang dam bao thong tin riéng tw

Trong muc ndy, phan dau s& mé ta giai phap
tinh xép hang tin dung khach hang dam bao
tinh riéng tu. Phan tiép theo s& phan tich va
ching minh tinh riéng tu va sy dung dén
toan hoc cta giai phap dugc dé xuat.

3.1. Gidgi phdp xép hang tin dung khdch
hang dam bdo thong tin riéng tw

Trude khi thyc hién quy trinh xép hang tin
dung khéach hang c6 dam bao tinh riéng tu
d6i v6i khach hang, ngan hang va cac dbi
tac lwa chon cac tham sd can thiét. Nhu da
trinh bay ¢ trén, mdt ddi tac c6 thé nim gitr
nhiéu dic trung quan trong cua khach hang.
Tuy nhlen dé cho dé hiéu va cling khong
lam mét tinh tong quat, gia st rang mdi
thudc tinh duge s& hitu boi doi tac (bao
gdm ca khach hang ).

Pé tinh duoc diém tin dung cho, dau
tién giao thuic tinh tich vo hudng bi mat
duoc str dung giita mdi cip: B véi vector
bi mit dau vao la §=(sf 5D va
dbi tac P. v6i vector bi mat dau vao la
,0,1,0,..0); trong d6 s la
“diém*trong s6” cho nhom dic trung tht
] dbi v6i thude tinh A Va gia tri "1" trong
vec, dung vi tri thir k- néu nhu khach hang
C thugc nhém déc trung thir k dbi khi xét toi
thudc tinh A.. Két qua dau ra cua giao thirc
nay la dat duoc gia tri u, va P, ¢6 dugc gla
tri v, thoa man u; = v; + 5p- Vecl Dé thay,
gia tr1 tich vo hudng bi mat chinh 13 diém
(tren 100) cua khach hang C dat du:oc khi
cham thudc tinh A.. Quay lai vi du vé thudc
tinh Bdo hiém nhan mang & trén, cac nhom
(> 100 triéu; 50-100 triéu; 30-50 triéu; <
30 triéu; Khong co) ¢ diém tuong tmg 1a
(100, 75, 50, 25, 0) va trong sb cua thudc
tinh nay 1a thi ; néu C mua géi bao hiém
nhan mang 1a 80 triéu thi vec; = (0,1,0,0,0)

. Tiép theo, B s& hop tac cung cac ddi tac P.
thue thi giao thire tinh tong bi mat dé tlnh
dugc gia tri v, Cubi cung, tinh gia tri S
= (2u, - 2v,) = 100 chinh la diém tin dung
ctua khach hang C.

vec, = (0, ...

Giai phap bao v¢ thong tin riéng tu cua
khach hang trong qué trinh xép hang tin

Hinh 3. Giao thirc tinh tong bi mat

Input: Mo6i déi tc P, s& hitu mot gia tri bi mat v, (i =

1,n)

Output: Ngin hang B tinh dworc gia tri tébng s = PR trong khi P, khong tiét 16 v,

Buée 1: Mbi P. chon El 1% at x, roi guri khoa cong khai g*® cho B
1=

Buwdce 2: B tinh X = —x]-

10 gu:l lai cho P,

Buée 3: Moi P. tinh m gv(‘) X0 r0i guri lai cho B

Bugce 4: B tinh K=[]"_m

Thuec thi thuat toan Shank’s baby-step giant-step dé tinh s thoa méin g* =K

Nguon: (F. Hao, P. Y. Ryan, P. Zieli 'nski, 2010)
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Hinh 4. Gidi phap bdo vé thong tin riéng tw ciia khach hang trong
qua trinh xép hang tin dung

Budrc 1: B lan lugt hop téc tinh tich vo hudng bi mat véi mdi dbi téc P,

B dat duoc gia tri bi mat u, va P, ¢6 duoc gia tri bi mat v,

Buéc 2: B hop tac vai cac ddi tac P, dé tinh tong bi mat 2V,

Budc 3: B tinh gid tri S = (Y u. -

2.v,) = 100 va quy d6i hang tin dung cho C dya trén S.

dung duoc dé xuit nhu trinh bay trong
Hinh 4.

3.2. Phén tich gidi phdp dé xuit
3.2.1. Chitng minh tinh diing dan

Pé ching minh giai phap dé xuit mo ta
trong Hinh 4 xép hang tin dung chinh x4c
cho khach hang C, chiing ta s& chi ra rang
gia tri S 1a téng diém tin dung ma C nhan
duoc. Hay noi cach khac, ta chiing minh
két qua diém tin dung tinh theo giai phap dé
xuét (Hinh 4) bang dting két qua tinh diém
tin dung thong thuong (nhung khong dam
bao tinh riéng tu).

That vay, ta co:

Zui - Zvi E(u] (_' Vecl)
5= " Too - Z

Nhu d3 dé cap, tich vo hudng EI-FC]
chinh 13 diém (trén 100) cua khach hémg
C dat dugc khi x¢t thudce tinh A Vi thé, S
chinh 1 téng diém tin dung cua C.

3.2.2. Phan tich tinh riéng tw

Trong phan nay, chung t6i s& chi ra rang di
li¢u riéng tu ciia moi bén tham gia vao giai
phap déu duoc gilr bi mat.

Ta thdy rang khi két thic cac budc tinh

toan trong Hinh 4, ngan hang B chi dat
dugc tong diém tin dung cua C trong khi

Nguon: ?

du: lidu ctia C dugc ndm giir boi P. khong
can tiét 1.

Tiép theo, chiing ta xét truong hop tat ca
d6i tac P. thong dong chdng lai B: do tét ca
cac vector riéng tu cua ngan hang B (trong
cong thire tinh diém tin dung) déu duoc ma
hoa bdi hé ma hoa ElGamal sir dung khoa
cong khai cia B va tong diém tin dung S
ciia C chi dugc biét boi mot minh B nén
dich thu khong thé khai thac duoc gi.

4. Két luin

Trong nghién ctru nay, viéc chdm diém tin
dung van st dung cong thiic tong c6 trong
sO voi trong s6 do ngan hang quyét dinh.
Tuy nhién, thay vi phai luu trit va tinh toan
trén nhitng thong tin cua khach hang (kh()ng
dam bdo tinh riéng tu), giai phap dugc dé
xuit dua ra phuong thic cham diém tin
dung ma khach hang khong can cong khai
cac thong tin riéng tu ciia minh dya trén cac
cong cu ma hoa. Vi vay, gidi phap nay co
thé dam bao phia luu trir dit liéu dic trung
ctia khach hang khong can tiét 10 cac théng
tin riéng tu, nhay cdm, con phia ngan hang
khong can cong bd chi tiét phuwong phap xép
hang tin dung, nhung van dat duoc két qua
dau ra chinh xac m
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Dé xuat giai phap bao mat dir liéu riéng tu trong xép hang tin dung
cUa cac ngan hangthuong mai & Viét Nam

Tai liéu tham khao

1. Abbe, E. A., Khandani, A. E., & Lo, A. W. (2012). Privacy-preserving methods for sharing financial risk exposures.
American Economic Review.

2. Androulaki, E. (2011). A Privacy Preserving ECommerce Oriented Identity Management Architecture. COLUMBIA
UNIVERSITY.

3. Boneh, D. (1998). The Decision Diffie—Hellman Problem. Proceedings of the Third Algorithmic Number Theory
Symposium, (pp. 48-63).

4. Chinh phu. (2018). Nghi dinh 117/2018/ND-CP ngay 11/9/2018 cua Chinh phu.

5. Dinh, T. H., & Kleimeiera, S. (2007). Credit scoring for Vietnam’s retail banking. International Review of
Financial Analysis.

6. ElGamal, T. (1985). A public key cryptosystem and a signature scheme based on discrete logarithms. IEEE
transactions on information theory, 31(4), 469-472.

7. F. Hao, P. Y. Ryan, P. Zieli'nski. (2010). Anonymous voting by two-round public. IET Information Security.

8. Goethals, Bart and Laur, Sven and Lipmaa, Helger and Mielikainen, Taneli. (2004). On private scalar product
computation for privacy-preserving data mining. International Conference on Information Security and Cryptology
(pp- 104-120). Springer.

9. Hién phdp. (2013). Piéu 21. Hién phap nam 2013 cua nuoc Cong hoa xa hoi chu nghia Viét Nam.

10. Lé, T. T, & Pang, T. V. (2016). Xép hang tin dung khdch hang thé nhén tai. Tap chi tai chinh.

11. Ludt ATTTM. (2015). Muc 2 Bdo vé thong tin ca nhan . Ludt an toan thong tin mang nam 20135.

12. Ludt CNTT. (2006). Diéu 72. Ludt cong nghé théng tin nam 2006.

13. Ludt GDDT. (2005). Diéu 46. Ludt giao dich dién tr nam 2005.

14. Meints, M., & Moller, J. (2004). Privacy Preserving Data Mining: A Process Centric View from a European
Perspective

15. Nguyén, H. C. (2()19) Mt $6 dé xudt nham nang cao hiéu qua xep hang tin dung. Nang cao chat lwong thu thdp
théng tin va cham diém tin dung cho khdch hang cd nhan tai cdc t6 chire tin dung.

16. Ngdn hang Nha nuéce (2018). Thong tw s6 18/2018/TT-NHNN ciia Ngdn hang Nha nudc.

17. Ralf Stecking and Klaus B. Schebesch. (2015). Classification of credit scoring data with privacy constraints.
Intelligent Data Analysis .

18. Reserve, B. 0. (2007). Report to the Congress on credit scoring and its effects.

19. Shanks, D. (1971). Class Number, a Theory of Factorization, and Genera. Proc. of Symposia in Pure Mathematics
(pp. 415-440). AMS.

20. Wang, J., Chen, Y., & Feng, X. (2018). Privacy-Preserving Credit Scoring on Cloud. International Conference on
Cloud Computing and Security.

Tap chi Khoa hoc & Bao tao Ngan hang- S6 218- Thang 7. 2020



