SU DUNG PHUONG PHAP PHAN TiCH THU
BAC MO (FAHP) PE XEP HANG CAC NHAN TO
ANH HUONG PEN UNG DUNG CONG NGHE
PIEN TOAN PAM MAY TAI CAC NGAN HANG
VIET NAM

Chu Thi Bich Hanh
Truong Pai hoc Cong nghé Giao thong Van tai
Email: hanhctb@utt.edu.vn
P6 Quang Hung
Hoc vién Cong nghé Buwu chinh Vién thong

Email: dghung@ptit.edu.vn
M3 bai: JED-1620
Ngay nhan: 27/02/2024
Ngay nhéan ban stra: 26/06/2024
Ngay duyét dang: 12/07/2024
DOI: 10.33301/JED.VI1.1620

Toém tat:

Cong nghé dién toan dam may (Cloud compating) duoc a’ng a’ang rdt nhiéu trong linh viee ngan
hang. Nho do, cac ngan hang c6 thé tang toc do xu Iy va kha nang xu Ly dir liéu trong cong viéc. Muc
tiéu ciia bai bdo ndy la xdc dinh cdc nhan té danh hwéng dén viéc dp dung cong nghé dién todn dam
may dua trén khung Iy thuyet TOEH (Technology Organlzatlon Environment - Human) va danh
gid murc do quan trong ciia nhan 16 ndy trong linh vue ngan hang bang cach sw dungpha"a’ngphap
phan tich thir bac mo (F uzzy Analytic Hlerarchy Process - FAHP) Ket qua nghién ciru chi ra rang
trong 15 nhén t6 thi cdc nhdn to sy tin tuong cua khach hang moi truong phap ly, an toan va bdao
mdt théng tin la nhitng nhdn t6 quan trong nhat dé ap dung cong nghe dién toan dam may trong ngan
hang. Cac thao lugn va dé xudt cung dwoc trinh bay. Két qua ciia nghlen cuu la tai lieu tham khao
cho cac nha cung cap dich vu cong nghé thong tin, cac nha quan Iy va cac co quan chinh phu trong
viéc thiic ddy sir dung cdc cong nghé tién tién trong linh viee ngan hang tai Vit Nam.

Tir khoa: Cong ngh¢ dién toan dam may trong ngén hang, xép hang nhan t6 anh huong, phuong
phép phan tich thir bac mo (FAHP), khung 1y thuyét TOEH.

Ma JEL: G21, M15.

Using Fuzzy Analytic Hierarchy Process to rank the factors influencing cloud
computing adoption in the Vietnamese banks

Abstract:

Applications of cloud computing in the banking sector have been increasing recently. Therefore,
banks have many chances to increase speed and efficiency in their operations. This research is
conducted to explore determinants influencing Al adoption and evaluate their importance level in
banking sectors. First, a conceptual framework based on the TOEH (Technology —Organization —
Environment - Human) theory was employed to identify the factors influencing cloud computing
adoption in the context of the Vietnamese bank sector. Then, the Fuzzy Analytic Hierarchy Process
method was used to rank and prioritize the determinants for cloud computing adoption using relative
importance weights. The results reveal that banking users’ trust, regulatory environment, security,
and privacy are the most significant factors in adopting cloud computing in banking. Discussion,
conclusion, limitations, and suggestions for future research are also presented. This study contributes
to the understanding of cloud computing technology and its features and highlights the importance
of new technology and solutions in the banking sector. The study’s findings will be valuable for
information technology suppliers, chief information officers, and government agencies in developing
appropriate regulations to promote advanced technology use in the banking sector.

Keywords: Cloud computing application in banking, ranking influencing factors, Fuzzy Analytical
Hierarchy Process, TOEH framework.
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1. Giéi thiéu

Su phat trién ciia cong nghé thong tin da thic dy su thay ddi nhanh chéng tai nhiéu linh vuc. Sy phat
trién ctia cong nghé thong tin gan lién véi viée tmg dung ngay cang rong rai cac cong nghé tién tién thudc
Cach mang Cong nghiép 4.0, bao gém tri tué nhan tao, Internet van vat, dién toan dam may, cong nghé chudi
khdi va dit liéu 16n. Trong linh vuc ngan hang tai chinh, ing dung cac cong nghé méi dem dén nhiéu co hoi
va thach thirc. Cong nghé dién toan dam may c6 nhiéu wu diém va mang lai nhiéu loi ich cho ca nguoi st
dung va ngan hang. Tuy nhién viéc tmg dung cong nghé dién toan dam may va muc do trién khai con nhiéu
han ché do cac e ngai vé van dé an toan thong tin, bao mét kinh doanh, cac rui ro vé danh cép dir liéu va tin
cong mang (Vinoth & cong sw, 2022). Dé trién khai thanh cong cong nghé dién toan ddm may, viéc xac dinh
cac nhan t6 va mtrc d6 anh hudng cua chung dén su chap nhan tng dung cong nghé dién toan dam may dong
vai tro quan trong vi cac 1y do sau ddy: (1) Thtr ty xép hang cic nhan té gitp t6 chie xac dinh cac yéu to
quan trong nhat ddi voi sy chap nhan cong nghé dién toan dam may. Diéu nay cho phép ho tap trung nd luc
va tai nguyén vao nhimg diém quan trong nhat dé dat dugc thanh cong; (2) Td chic c6 thé toi vu hoa viée
str dung tai nguyén bang cach dam bao rang ho dau tu hop 1y nhat; (3) Thir tu xép hang gitp t6 chirc hiéu
duoc nhimg rui ro va thach thire chinh ma ho ¢6 thé gip phai khi trién khai cong nghé dién toan dam may.
Diéu nay glup ho chuén bi va d6i pho hi¢u qua hon; (4) Théng qua viéc hiéu rd thu tur cac yéu t6 anh huong,
t6 chirc ¢ thé dua ra quyét dinh chién lugc vé viée trién khai cong nghé, bao gdm viéc chon Iya cong nghé
phu hop va phuong phép trién khai.

Bai bao ndy nghién ctru cac nhan td anh huong dén viée str dung cong nghé dién toan dam may va xép
hang mirc d6 anh hudng ciia cic nhén t d6 thong qua phuwong phéap phén tich thir bic mo (Fuzzy Analytic
Hierarchy Process - FAHP). Tir d6, nghién ctru dé xuit mot s6 giai phap dé ning cao muc do ing dung cong
nghé dién toan ddm may trong linh vyc ngan hang tai Viét Nam.

2. Co s& 1y thuyét

Viéc xac dinh cac nhan t6 anh huong dén tng dung cong nghé dién toan dam may tai cac ngan hang
rit quan trong vi cac 1y do sau: nang cao hiéu qua hoat dong bang cach trién khai va str dung cong nghé
dién toan dam may mot cach hidu qua hon, gop phan nang cao ning suét, tiét kiém chi phi va cai thién
chat luong dich vu; quan ly rui ro li€n quan dén an ninh, tuan thu phap 1y, tinh san sang cta dich vu...;
hoach dinh chién lugc ung dung dién toan dam may phu hop, déng bo véi muc tiéu kinh doanh; tang tinh
canh tranh nhu ting toc d6 ra mat san phém moi, cai thién trai nghiém khach hang. .. Béng viéc hiéu rd
hon vé cac yéu té anh hudng dén sy chap nhan va img dung cong nghé dién toan dam may, cac ngan hang
c6 thé ap dung céac bién phap hd trg va dio tao hiéu qua dé tdi vu héa qua trinh trién khai va ting cuong
su thanh coéng cia dy an (Dora & cong su, 2022). Trong nghién ctru ndy, viéc chap nhan tng dung cong
nghé¢ dién toan dam may trong linh vuc ngan hang tai Viét Nam duoc dua trén md hinh tich hgp TOEH
bao gém céac nhan té cong nghé, to chirc, mdi truong va con ngudi. Cac nhan té va thanh phan cua mo
hinh dugc trinh bay trong Bang 1.

Bing 1: Céc nhan t6 va thanh phian

Loi thé tuong dbi
(F14)

Nhén t6 Thanh phén Pinh nghia Ngudn
N{uc do san sing th cap deA:n k’ha nang chap nhan mat Janssen & cong su (2020)
cong nghé (F11) cong nghé mai.
Do phuc tap cong Nfuc do lfho kh an, phire tg[;) khi I.n(')F Oliveira & cong su (2014);
A cong nghé mai khi duge trién khai va N
ngh¢ (F12) , Yang & cong su (2013)
st dung.
Kha nang twong | Sy phu hop gitra cong nghé méi va | Azadegan & Teich (2010);
Cong nghé (F1) thich (F13) nhu cau sur dung. Pumplun & cong su (2019)

Mirc 6 ma mdt cong nghé mai duoc
coi la uu viét hon cong nghé ma no
thay the.

El Khatib & cdng su (2019);
Ransbotham & cdng su (2017);
Tussyadiah (2020)

An toan va bao mat
thong tin (F15)

Kha ning bao vé thong tin va hé théng
thong tin ndi chung khoi cac truy cap
trai phép, stt dung, 1am 19, lam hong,
chinh stra, sao chép khong dugc phép.

Spanaki & cong su (2022)

86 327 thang 9/2024

69

Kinh te<Phat trién




Quy mo to chic | Chikich thudc, mitc o, trinh d6 phat | Aboelmaged (2014); Duan &
(F21) trién cua 6 chirc. | cong su (2010)
Vin héa & chirc Vién hoa doi médi sang tao c6 nhicu
kha nang ap dung cong ngh¢ méi vao | Huang & Teo (2020)
(F22) "
hoat dong
. Su tham gia, tng ho va cam két cia
To chuc (F2) Hb trg tir cac cép | cac lanh dao va quan ly cip cao khi
quan ly (F23) phat trién cac ing dung dién toan dam Lo & Fu (2016)
may.
. Y&u t6 con nguoi, thiét bi phan cing,
Ngudn luc sin c6 | may tinh, dit liéu va co sé ha tang N
(F24) mang cin thiét dé 4p dung cong ngh¢ | Ransbotham & cong sur (2017)
dién toan ddm may.
Mai truong phap 1y Chinh S?Ch vaquy ii inh cua ,Chlr.l? phl} Agrawal & cong su (2019);
duoc xdy dung dé quan ly viéc s . A
(F31) N SN ~ .. | Chittipaka & cong su (2022)
dung va phét trién cdc cong nghé mdi.
IO Ap luc canh tranh | Mic d6 ap luc tir cac ddi thu canh
Moi truong (F3) (F32) ranh trong nganh, Baker (2012)
Nh,a cung cap glat Su hop tac v6i cac nha cung cap, d6i | Sulaiman & Wickramasinghe
phdp cong nghé | ° OO he
(F33) tac giai phap cong nghé (2014)
Nine luc cia nhan Trinh do kién thirc va k¥ ning can | Chehrehpak & cong su (2018);
Viéng(F ““) thiét cta nhan ‘vién khi thyc hién | Hernandez-de-Menendez &
nghiép vu trén nén tdng mai. cong su (2020)
Su chap nhédn cua | Quan diém, théi d6 cua nhan vién vé Choi (2021)
Con nguoi (F4) nhén vién (F42) viéc ung hd doi véi cong nghé mai.
Mirc d6 ma khach hang cam thiy yén
Su tin tudéng cua | tdm khi thyc hién cac giao dich trén . R
khach hang (F43) céc ing dung duya trén nén tang cong Patani & cong su (2014)
nghé dién toan ddm may.

3. Phuong phap phén tich thir bic mo

Phuong phiap AHP bat ngudn tir 1y thuyét do luong mirc d§ quan trong dua trén co s6 toan hoc va tam Iy
hoc (Saaty, 1980). Dua trén nguyén tic so sanh cip, phuong phap AHP c6 thé duge mo ta véi 3 nguyén tic
chinh, d6 1a phan tich, d4nh gia va tong hop. Ngudi ra quyét dinh s& xac dinh mirc d9 quan trong twong ddi
cua cac tiéu chi. Trong phuong phap AHP, viéc so sanh va xac dinh mtrc d quan trong, ua thich cua céc tiéu
chi va phuong an duoc thé hién dudi dang cac s6 1. Tuy nhién, con ngudi thuong cam thay khé khin khi
dua ra cac ¥ kién duéi dang dinh tinh hon 13 dinh luong. Vi vay, phuong phap AHP dya trén sé mo da duge
phat trién va dugc dung dé giai quyét cac bai toan ra quyét dinh trong thuc té.

3.1. Ly thuyét tip mo

Ly thuyét tap mo (Zadeh, 1975) dugc phat trién dé xir Iy cac van dé lién quan dén tinh khong chéc chin
cua dit lieu. Mot tap mo 4 = {(x, 1z(x))|x € X} 1a mét thp hop céc cdp co thir tw va X 1a tap con cia cac
s6 thyc R, trong 6 pz(x) duoc goi 1a ham thanh vién gan véi ddi twong x nhéan gia tri tir 0 dén 1. S6 mo
hinh tam giac (Triangular Fuzzy Number - TFN) phd bién nhat do tinh don gian va hiéu qua tinh toan cao.
Mot s6 mo hinh tam giac (Hinh 1), ¢6 ky hidu 1a A = (I; m; w), véi [ 1a gia tri nho nhit c6 thé xay ra cua dai
luong, m 1a gia tri trung tam ctia dai luong va u 1a gia tri 16n nhét co thé xay ra cua dai luong. Khi d6, ham
thanh vién #4(X) dugc xac dinh nhu sau:

x=D/(m—=10); Il<x<m
wi) ={ w-n/w-m; m<x<u (1)
0; gia tri khac

Gia su ¢d hai simd tam giac A7 va Ay, A = (L my;ug) va Ay = (Ly; my; uy), ¢6 chc phép toan ddi voi
hai s6 mo 41 va A3 nhu sau:

Phép cong: A1 DA, = (I + L;my + my;uq + uy) ()

Phép nhan: AL®A, = (I; X Ly;my Xmy;uy Xuy) véil; > 0,m; > 0,u; >0,i =1,2

3
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Phép chia: A7/4; = (252552) voi l; > O,my > 0,u; > 0,i =12 (4)

) )
U my’ I

Phép nghich dao: 411 ~ (i;i-i) v6ily > 0,m; > 0,u; > 0(5)

u 'my 'y
Hinh 1: S6 mo hinh tam giac, 4 = (I; m; u)

M (x)

A

0 / m u

=y

3.2. Phwong phap phén tich thw bdc mo

Mot ma tran mo A dugc xay dung tir cac cap so sanh mo.

1 a5 - dip
L BN
dnl anZ 1

trong d6 G;j = (li i3 Myj; Ug j) 1a gia tri so sanh giita nhan t6 / va nhan td j (v6ij va j nhan gié tri tir dén n).
Trong s6 md clia timg tiéu chi duge tinh nhur sau:
7 = (@1 Q03Q ...Qa) Y véii=1,2,..,n (7)

o~ n AP
W = —om on YOIl 1,2,..,n ®)

Trong d6 Ti 1a gi tri trung binh nhén cta s6 mo so sanh gitra tiéu chi i v4i cac tiéu chi con lai, va W; la
trong sO mo cua ti€u chi thi i.

Véc to trong s6 mo W duogce tinh nhu sau:

W = (W, Wy, .., )T (9)

V6i T'1a phép toan chuyén vi ma tran.

Céc budc sir dung phuong phép phan tich thir bic mo dé x4c dinh xép hang cac nhén t6 nhu sau:

Bude 1: Xdy dung cau triic phan cdp

Bude nay xdc dinh cde nhan t6 va cac nhan t6 thanh phan cua n6. DE tranh khong nham lan trong qué trinh
ra quyét dinh, khong nén c6 qua chin nhan to trong mot ma tran so sanh (Miller, 1956).

Buoc 2: Thanh ldgp nhom chuyén gia

Céc thanh vién trong nhém 1a nhitng chuyén gia c¢6 kinh nghiém vé linh vic nghién ctru.

Hinh 2: Céc s6 mo tam giac dwoc sir dung

u(x)

A
El Wi Fl SI Al

=7 — J— J— J—

4
=

1 2 3 4 5 6 7 8 9 10 1
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Buée 3: Xac dinh bién ngén ngiv

Céc bién ngdn ngir trong nghién ctru ndy bao gdm: quan trong nhu nhau (Equally important - EI), quan
trong hon mot chut (Weakly important - WI), quan trong hon vira phai (Fairly important - FI), quan trong
hon rat nhiéu (Strongly important - SI) va quan trong hon tuyét d6i (Absolutely important - AI) dugc sir
dung dé mo ta muc do ciia timg cdp so sanh. Cac bién ngdn ngir nay dugc chuyén sang cc s mo théng qua
thang do nhu trong Hinh 2 va Bang 2.

Bang 2: Bién ngon ngir va soO mo twong ng

Bién ngon ngir S6 mo tam giac S6 mo tam giac nghich dao
Quan trong nhu nhau 1;1; 1) (1;1;1)

Quan trong hon mot chut (1;3;5) (1/5; 1/3; 1)

Quan trong hon vira phai (3;57) (1/7; 1/5; 1/3)

Quan trong hon rat nhiéu (5;7;9) (1/9; 1/7; 1/5)

Quan trong hon tuyét dbi (7;9; 11) (1/11;1/9; 1/7)

Buoc 4: Thanh ldp cdc ma tran so sanh
Gia st ¢6 n nhén t6, khi d6 céac trong s6 cua nhan tb i so v&i nhan t6 j duoc thé hién dudi dang s6 mo
(Lijs mijs ugj). Gidng nhu phuong phap AHP, ma tran so sanh A = {@} duoc thanh 14p nhu sau:

1 a12 a12 e Ay
j= |G 1/a12 gy

1/a1n 1/a'Zn 1
Buoc 5: Tinh chi s6 nhat quan va gia tri nhat quan cua ma tran so sanh

(10

an1

Chi s6 nhat quan dugc Saaty (1980) duoc dé xuat nhu mot phuong phép do ludng tinh nhat quan. Trong
nghién ctru nay, chung toi st dung cong thirc sau dé tinh chi s6 nhat quan CI (Consistence Index) ctia mot
ma trdn so sanh:
: Anax — 1
Cl=—— (11

n—1 D
Trong do, 4 _la gia tri riéng 16n nhét ciia ma tran va n 13 ¢& clia ma tran.
Theo Davies (1994), ty 1& nhit quan CR (Consistency Ratio) dugc tinh nhu sau.

cI
= 7D (12)

Trong d6, RI(n) 1a gi4 tri nhit quan ngiu nhién theo n, nhu trong Béang 3.

Bang 3: Chi s0 ngau nhién (RI) ciia ma trin ngau nhién

n 3 4 5 6 7 8 9
Ri(n) 0,58 0,9 1,12 1,24 1,32 1,41 1,45

Ma tran so sanh dugc chép nhan khi gia tri CR béng hoac nhé hon .

Buoc 6: Xay dung ma tran dai dién

MJi ma tran phan 4nh quan diém cta mot ngudi ra quyét dinh, can phai xay dung ma tran dai dién cho tat
ca cac thanh vién. Gia str ¢6 K thanh vién tham gia tra 101 dé danh gia mic do quan trong ctia cac nhan to.
Céc thanh vién nay s€ thuc hién so sanh # ti€u chi. Két qua cua viéc so sanh s& ¢6 K ma tran , véi 1la mac do
quan trong tuong dbi ctia nhan t6 i voi nhan t6 j, dwoc danh gia béi thanh vién tht k. Cong thirc sau dugc sir
dung dé tong hop ma tran dai dién:

Ly = min  (lip)

m;; = K/HII§=1mijk (13)

= g ()
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Bue6e 7: Tinh trong so ciia cdc nhan té

Trong s6 clia cac nhéan to duoc tinh theo cong thirc (7) - (9). Trong xép hang thir bac sir dung phuong phap
phan tich thi bac mo, trong s6 dugc str dung dé xac dinh mirc do quan trong cua tirng nhan t6. Nhén t6 co
trong s6 cao nhit s& c6 murc d6 quan trong cao nhat. Bang cach nay, trong sé giup xép hang mirc d6 quan
trong clia cac nhan to mot cach co hé thong va nhat quan.

3.3. Thu thap dir liéu

Dé thu thap dir liéu, cac tac gia da thuc hién phong van 42 chuyén gia trong linh vuc lién quan, bao gdm
02 giam dbc cong nghé, 03 quan tri vién hé thdng, 03 trudng phong cong nghé, 06 k§ thuat vién bo phan
trg gitip khach hang, 12 k¥ su trién khai hé théng va 16 k§ thuét vién. Cac chuyén gia dén tir cac ngan hang
Ngan hang Buu dién LPBank, BIDV, Agribank, VIB va Techcombank. Tét ca cac chuyén gia déu c6 kinh
nghiém lam viéc trong linh vuc ngén hang tai Viét Nam hon bay nam. Cac chuyén gia s€ danh gia muc d¢
quan trong cua 15 nhén t6 anh huéng dén viéc timg dung cong nghé dién toan dam may trong linh vyre ngan
hang tai Viét Nam.

Bang cau hoi duoc thiét ké dya trén phuwong phap phén tich thir bdc md véi cac bién ngdn ngit so sanh.
Vao thang 11 ndm 2023, bang cau hoi da duoc giri dén cac chuyén gia dé thu thap y kién danh gia. Sau khi
thu thap dit liéu, tat ca cac ma tran so sanh déu dugc tinh ty sé nhit quan (CR). Bay bang cau hoi ¢6 ciu tra
101 khong phit hop do ty sé nhit quan khong dam bao da dugc loai. Cic ma tran so sanh ciia 35 chuyén gia
con lai ¢ gid tri CR nho hon 0,1. Vi véy, két qua ciia nghién ctru nay dua trén quan diém ctia 35 chuyén gia.
Theo nghién ctru ciia Hwang & Lin (2012) can c¢6 it nhat 10 phiéu tra 10i dé dam bao do tin cdy trong cac
danh gia, do d6 s6 luong mau trong nghién ctru dam bao yéu ciu.

4. Két qua va thao luin

Sau khi phén tich két qua bang cau héi, cdc ma tran so sanh dugc thanh 1ap. Tiép theo ty s6 nhat quan ctia
ting ma tran dugc tinh toan. Trong sb cua tirng nhan td va nhan t6 thanh phﬁn duoc st dung dé xac dinh
thir hang cta cac nhan t6. Dé tinh trong sb tong thé va xép hang cta cac nhan té thanh phan, thyc hién nhan
trong sd cua tirng nhan t6 thanh phan véi trong sé ctia nhan t6 ma né thudc vé. Két qua cia cac ma tran so
sanh, trong s6 va xép hang cudi cung dugc trinh bay trong Bang 14. Cac ma tran nay la ma tran tong hop cua
35 chuyén gia va dugc tinh toan bang cong thic 13. Hinh 2 cho biét thir hang ciia cac nhan t6 thanh phan
anh huong dén viéc tmg dung cong nghé dién toan dam may trong linh vuc ngan hang. Bang 4 14 ma trdn so
sanh tong hop ctia 35 chuyén gia ddi voi cac nhan t6 F1, F2, F3 va F4 dugc tinh theo cong thirc (13). Bang 5
1a trong s6 mo dugce tinh toan tir ma tran & Bang 4 theo cong thirc (7)-(9). Céc gié tri trong Bang 4 va Bang
5 1a nhitng s6 mo tam gidc. Twong tw, cic Bang 7, Bang 9, Bang 11 va Bang 13 ciing dwoc tinh toan tir cic
ma tran trong cac Bang 6, Bang 8, Bang 10 va Bang 12 tuong ung.

Bing 4: Ma tran so sanh tong hop ciia cic nhin t6

F1 F2 F3 F4
Fl (1;1;1) (1;3;5) (0,2;0,33;1) (0,2;0,33;1)
F2 (0,2;0,33;1) (1;1;1) (1;1;1) (0,14;0,26;1)
F3 (1;3;5) (1;1;1) (1;1;1) (0,14;0,23;1)
F4 (1;3;5) (1;3,87;7) (1;4,4;7) (1;1;1)

Nguon: Tinh todn cua tdc gia

Béang 5: Trong s6 mo ciia cac nhan to

Nhin tb Trong sb
F1 (0,059;0,161;0,605)
F2 (0,054;0,115;0,404)
F3 (0,081;0,193;0,605)
F4 (0,131;0,532;1,471)

Nguon: Tinh todn cua tac gid
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Bang 6: Ma tran so sanh tong hop ciia cac nhén t6 thanh phan
thudc nhén to Cong nghé (F1)

F11 F12 F13 F14 F15
F11 (1;1;1) (1;1,35;7) (1;1;1) (1;4,54;7) (0,11;0,15;0,33)
F12 (0,14;0,74;1) (1;1;1) (1;1,41;5) (0,2;1,99;5) (0,14;0,2;0,33)
F13 (1;1;1) (0,2;0,71;1) (1;1;1) (1;1;1) (0,11;0,14:0,2)
F14 (0,14;0,22;1) (0,2;0,5;5) (1;1;1) (1;1;1) (0,11;0,18;0,33)
F15 (3;6,57;9) (3;5;7) (5;7;9) (3;5,55;9) (1;1;1)

Nguén: Tinh todn ciia téc gid

Bang 7: Trong s6 mo ciia cac nhan t6 thanh phin thudc nhan t6 Cong nghé (F1)

Nhén tb Trong s6 thanh phin
F11 (0,061;0,139;0,395)
F12 (0,031;0,118;0,345)
F13 (0,044;0,089;0,164)
F14 (0,03;0,064;0,25)
F15 (0,251;0,589;1,246)

Nguén: Tinh todn cia téc gid

Bang 8: Ma trin so sanh tong hop cua cac nhan t6 thanh phin
thudc nhan to To chire (F2)

F21 F22 F23 F24

F21 (1:1;1) (0,14:0,2:0,33) (0,11:0,14:0,2) (0,11:0,14:0,2)
F22 (3:5:7) (1;1;1) (0,2:0,62;1) (0,2:0,62;1)
F23 (5:7:9) (1;1,62;5) (1;1;1) (0,2:0,71;5)
F24 (5:7:9) (1;1,62;5) (0,2;1,41;5) (1;1;1)

Nguén: Tinh todn ciia tdc gia

Bang 9: Trong s6 mo ciia cac nhan t6 thanh phin
thudc nhén to To chire (F2)

Nhén t6 thanh phén Trong sb
F21 (0,021;0,049;0,122)
F22 (0,061;0,23;0,582)
F23 (0,103;0,329;1,386)
F24 (0,103;0,391;1,386)

Nguén: Tinh todn ciia tdc gia

Bang 10: Ma trén so sanh tdng hop ciia cac nhan t6 thanh phin
thudc nhéan to Méi trwong (F3)

F31 F32 F33
F31 (1;1;1) (1;4,26;7) (1;3;5)
F32 (0,14;0,23;1) [(HR))] (0,2;0,33;1)
F33 (0,2;0,33;1) (1;3;5) (1;1;1)

Nguon: Tinh todn cia tic gid

Bang 11: Trong s6 mo ciia cAc nhén td thanh phén
thudc nhéin to Moi trwong (F3)

Nhén té thanh phén Trong sb
F31 (0,167;0,621;1,73)
F32 (0,051;0,114;0,529)
F33 (0,098;0,266;0,905)

Nguon: Tinh todn cia téc gid
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Bang 12: Ma trén so sanh téng hop ciia cAc nhén to thanh phén
thudc nhan to Con nguoi (F4)

F41 F42 F43
F41 (1;1;1) (1;1;1) (0,11:0,17:0,33)
F42 (1;1;1) (1;1:1) (0,11:0,15:0,33)
F43 (3:6,04:9) (3:6,57:9) (1;1;1)
Nguén: Tinh todn ciia tac gid
Bang 13: Trong s md ciia cac nhén té thanh phén
thuc nhan to Con nguwoi (F4)
Nhan t6 thanh phan Trong sb
F41 (0,084;0,122;0,228)
F42 (0,084;0,119;0,228)
F43 (0,364:0,759;1,423)
Nguon: Tinh todn cia tc gid
Bang 14: Tong hop trong s6 va xép hang ciia cac nhén t6
va nhén to thanh phan
Nhan 6 Trong sb cia nhén | Trong s6 ciia nhén tb Tr%ntgh;(l)llcluahléllllan Trong s6 | Xép
to thanh phan Anh p (s0 rd) hang
(toan cuc) :
Cong nghé (F1) | (0,059;0,161;0,605) 0,187 3
Mitc d6 san sang . . . .
cong nghé (F11) (0,061;0,139;0,395) (0,004;0,022;0,239) 0,030 11
b0 phire tap cong ) . ) )
nghé (F12) (0,031;0,118;0,345) (0,002;0,019;0,209) 0,026 12
Kha nang tuong . . . .
thich (F13) (0,044;0,089;0,164) (0,003;0,014;0,099) 0,013 14
(LFQ'II g’e tuong doi (0,03;0,064:0,25) (0,002;0,01;0,151) 0,018 13
An toan va bao
mat thong tin (0,251;0,589;1,246) (0,015;0,095;0,753) 0,099 3
(F15)
Té chiie (F2) (0,054;0,115;0,404) 0,130 4
g\;}i)mo 16 chire (0,021;0,049;0,122) | (0,001;0,006:0,049) 0,006 15
2;32“2;103 16 chire (0,061;0,23;0,582) (0,003:0,026;0,235) 0,030 10
HO tro tir cac cap . . . .
quéq Iy (F23) (0,103;0,329;1,386) (0,006;0,038;0,561) 0,066 6
ggzi‘;n lyc san c6 (0,103;0,391;1,386) | (0,006;0,045;0,561) 0,068 5
Mai trudmg (F3) | (0,081;0,193;0,605) 0,199 2
Moi truong phap ) . . .
Iy (F31) (0,167;0,621;1,73) (0,013;0,12;1,046) 0,134 2
Ap lyc canh 0 114- 0,009
tranh (F32) (0,051;0,114;0,529) (0,004;0,022;0,32) 0,038 9
Nha cung cap
giai phap cong (0,098;0,266;0,905) (0,008;0,051;0,547) 0,068 4
nghé¢ (F33)
Con ngudi (F4) | (0,131;0,532;1,471) 0,484 1
Nang luc cia . . . .
nhén vién (F41) (0,084;0,122;0,228) (0,011;0,065;0,335) 0,049 7
Su chap nhan cia ) ) . )
nhan vién (F42) (0,084;0,119;0,228) (0,011;0,063;0,335) 0,049 8
Su tin tudng cla ) ) . )
khéch hang (F43) (0,364;0,759;1,423) (0,048;0,404;2,092) 0,305 1
Nguon: Tinh todn cia tdc gid
86 327 thang 9/2024 75 Kinh téPhat trién




Theo nhu két qua trong Bang 14, nhan t6 Con nguoi (F4) 14 nhan t6 duoc coi 1a quan trong nhat, tiép sau
d6 1a cac nhan t& Moi truong (F3) dimg thir hai, nhan té Cong nghé (F1) dimg th ba, va cudi cing nhéan t6
Té chire (F2) ding & vi tri cudi cung.

Hinh 3: Xép hang cac nhan t6 anh hwéng dén ing dung cong nghé dién toan dam may
trong Iinh vec ngin hang tai Viét Nam

Su tin tudng cua khach hang (F43)
Mai trudng phap ly (F31)

An toan va bao mat thong tin (F15)
Nha cung cip giai phap cong nghé (F33)
Ngudn luc sin c6 (F24)

HO tro tir cac cap quan 1y (F23)
Nang luc ciia nhan vién (F41)

Su chip nhan ctia nhan vién (F42)
Ap luc canh tranh (F32)

Vin hoa t6 chirc (F22)

Murc d6 san sang cong nghé (F11)
Do phtic tap cong nghé (F12)

Loi thé twong ddi (F14)

Kha nang tuong thich (F13)

Quy mo t6 chirc (F21)

0.000  0.050 0.100 0.150 0.200 0.250 0300 0.350

Nhu trong Bang 14 va Hinh 3, nhan t6 su tin twong cua khach hang gitr vai trd quan trong nhét (0,305)
trong viéc trién khai thanh cong cong nghé dién toan dam may. Két qua nay twrong ddng vai két qua cua cac
nghién ctru khéac (Yildirim & Ali-Eldin, 2019) chi ra rang anh hudng 16n cua sy tin tudng cua khach hang
trong viéc trién khai cong nghé. Nguoi ding lo ngai thong tin ciia ho s& roi vao bén thir ba hodc bi sir dung
sai muc dich. N6 can duoc bao mat vi viéc ddm béo an ninh hé théng va an toan cho nguoi st dung la rat
quan trong trong viéc xay dung niém tin. Khach hang s& chap nhan st dung cong nghé néu ho tin tuong vao
nos.

Maéi truong phép 1y (F31) déng vai tro quan trong thir hai trong viéc trién khai cac tmg dung cong nghé
dién toan dam mdy trong ngan hang. Nhan thirc vé rii ro, cac yéu cau phap 1y va su can thiép vao méi trudng
dich vu ngan hang di tang 1én sau cudc khung hoang tai chinh toan ciu. Cac quy dinh cua chinh phu da
dong mot vai tro thiét yéu trong viée thuc day viéc ap dung cong nghé méi nhur dién toan dam may (Kruse
& cong sy, 2019). Cac nha cung cép dich vu dién toan dam may c6 thé giup cac ngén hang dap tng cac yéu
cu phap ly, nhu cac quy dinh tai Nghi dinh 53/2022/ND-CP cta Chinh phu vé ndi dia hoa dir liéu tai Viét
Nam va Nghi dinh 13/2023/ND-CP vé bao mat dir liéu c4 nhan. Viéc tudn thu quy dinh vé dit liéu va bao
mat 13 can thiét d& dam bao ring ngan hang dang hoat dong hop phap va bao vé dir liéu cua khach hang.
Ngoai ra, cac to chirc ngan hang ciing can phai tuan thu cic quy dinh vé bao mat thong tin dé dam bao tinh
phap ly va trach nhiém ctia minh.

An toan va bao mat thong tin (F15) dong vai trd quan trong thi ba trong viée trién khai cac cong nghé
dién toan dam may. Ung dung dién toan dam may trong ngan hang hd trg t6 chirc phan tich dit liéu mot cach
hiéu qua. Cac td chirc ngan hang dya vao hé théng dua trén dién toan dam may dé thuc hién céc nghiép vu
ctia minh. Tuy nhién, diéu nay tao ra mot sb thach thirc, bao gdm cac van dé vé bao mat va quyén riéng tu.
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Khach hang phai chic chin réng thong tin ca nhan cua ho s€ khong bi st dung sai muc dich. Ho phai dugc
dam bao tinh bao mat va quyén riéng tu cta dit liéu cua ho dugc dap tng. Tuy cic nha cung cip dich vu dam
may s& chiu trach nhiém bao mat cho céc 16p co sd ha tang, cac ngan hang van can thiét 1ap cac bién phap
bao mat dé dam bao tinh an toan cho hé théng, nhu cap nhat cac ban nang cép bao mat, giam sat va phat hién
s&m cac vin dé vé an ninh, ddm béo tinh toan ven cua dit liéu. Khi cac ngan hang coi trong van dé bao mat
va quyén riéng tu dir liéu cta khach hang mot cach nghiém tiic va trung thuc s& xay dung dugc niém tin tir
phia khach hang (Chatterjee & cong su, 2021).

Tuy nhién, quy mé to chirc (F21) va kha ning twong thich (F13) 14 nhitng nhan t6 it anh hudng nhat. Mot
s6 nghién ctru trong linh vie d6i méi sang tao da phan tich yéu té quy mé to chirc, yéu tb nay duoc coi la
dAu hiéu quan trong trong viéc xac dinh mtrc do ap dung cong nghé cao, phirc tap cua t chirc. Tuy nhién,
mdt s6 nghién ctru khéac, bao gdm ca nghién ctru nay, tim thay rat it méi lién hé gitta quy mé t6 chirc va viée
ap dung cong ngh¢ nhu dién todn ddm may (Alhammadi & cdng su, 2015). Trong khi do, kha nang tuong
thich, theo Ly thuyét khuéch tan doi méi, 1a mot thudc tinh cong nghé quan trong duge ngudi st dung cong
nhan. Quyét dinh chon mot hé théng moéi duoc thuc déy boi kha nang tuong thich. Mot sb nghién curu da
dugc thyc hién nham dua ra mé ta vé vai trd tuong thich va anh hudng cua né ddi voi viée ap dung doi méi
(Salah & cong sy, 2021).

5. Két luan

Cong nghé dién toan ddm may ngay cang pho bién trong nganh ngan hang. Cac loi ich ctia cong nghé¢ dam
may, nhu kha ning mé rong, hiéu qua chi phi va bao mét nang cao, khién dién toan ddm may tré thanh mot
giai phap hip din cho cac ngan hang dang tim cach chuyén ddi, cai thién co sé ha tang cong nghé thong tin
dé cai thién hoat dong nghiép vu. Thong qua vi¢c xac dinh cac nhan td anh huong dén viéc ap dung cong
nghé dién toan dam may trong ngan hang, nghién ciru ndy cé y nghia quan trong d6i véi cac nha quan ly
va nhitng nguoi trién khai hé thong cong nghé. Bing cach xem xét thir hang ctia cac nhén td, cac to chic
ngan hang co thé sir dung dé danh gia kha nang ap dung cong nghé dién toan dam may thanh cong. Nghién
clru ndy 1a mot trong nhitng nghién ciru dau tién ap dung phuong phap AHP mo dé phén tich cac yéu té anh
huong dén viée trién khai cong nghé dién toan dam may trong linh virc ngan hang tai Viét Nam. Diéu nay
rat quan trong vi méi truong kinh doanh, phap 1y, va vian hoa & Viét Nam c6 nhitng dic diém riéng biét so
v6i cac qubc gia khac. Viée st dung phuwong phap phan tich thir bac mo gitp xu 1y t6t hon tinh khong chic
chan va tinh mo hd trong danh gia cac nhan t6. Piéu nay tao ra mot mo hinh danh gia linh hoat va chinh
xac hon, phan anh dugc sy phirc tap va tinh khong rd rang ciia cac yéu té anh huong trong bdi canh thuc
té. Két qua nghién ctru c6 thé dugc ap dung truc tiép trong cac ngan hang tai Viét Nam, gitp ning cao hi¢u
qua va an toan trong viéc trién khai cong nghé dién toan dam may, tir d6 cai thién chét lugng dich vu va su
tin tudng cua khach hang.

Theo két qua nghién ciru, yéu té quan trong nhét trong viéc ap dung cong nghé dién toan dam may 13 niém
tin ctia ngudi str dung. Dé c6 duoc 10ng tin cua ngudi dung déi véi cong nghé dién toan dam may, thi cac
{rmg dung trién khai trén d6 phai déng tin cdy va dap ung cac tiéu chuan vé an toan, bao mat va cac quy dinh
ctia Nha nude. Bén canh niém tin nguoi ding, méi truong phéap 1y cling dwoc ghi nhan 1a mot trong nhiing
yéu t6 cac td chirc ngan hang cin quan tim. Mot sb ham ¥ quan tri tir két qua nay gom:

(1) Tang cuong sy tin tudng ciia khach hang: Ngan hang phai dau tu vao cac bién phap bao mat manh mé
dé bao vé dit liéu ciia khach hang. Diéu nay bao gdm viéc sir dung ma hoa, tuong lira, va cac hé thong phat
hién xam nhap tién tién;

(2) Minh bach va thong tin rd rang: Cung cip thong tin chi tiét vé cach dir lidu ctia khach hang dugc luu
trit va bao vé trén nén tang dién toan dam may. Diéu nay s& gitip khach hang hiéu r& hon vé cac bién phap
an toan va xay dung long tin;

(3) Phan hdi va hd trg khach hang: Thiét 1ap cac kénh giao tiép hiéu qua dé khach hang c6 thé dit cdu hoi
va nhan duoc phan hdi nhanh chong vé cac van dé lién quan dén bao mat va quyén riéng tu;

(4) Tuan thu cac chinh sach va quy dinh ctia Chinh phi: Ngan hang phai ludn cap nhat va tuan thu cac
quy dinh va chinh sach caa Chinh phu lién quan dén cong nghé dién toan dam may. Piéu nay bao gom viéc
nim rd céc quy dinh vé bao mat dit liéu, quyén riéng tu va quan ly rui ro;
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(5) i thoa1 v6i co quan quan 1y: Duy tri mdi quan hé chit ché véi cic co quan quan 1y dé hiéu rd hon
vé cac yéu cau phap 1y va céac thay ddi trong chinh sach. Diéu nay giup ngan hang c6 thé didu chinh chién
lwgc va quy trinh kip thoi;

(6) Tham gia vao viéc dinh hinh chinh sach: Tham gia vao cac hiép hoi nganh va cac nhom cong tac dé
¢6 tiéng noi trong viée dinh hinh cac chinh sach lién quan dén dién toan dam may. Piéu nay gitp ngin hang
¢6 thé anh huong dén cac quyét dinh chinh sach c6 loi cho nganh;

(7) Phat trién cong nghé va hop tac: Pau tu vao cac cong nghé mai va tién tién dé dam bao ring cac hé
thong dién toan ddm may cta ngan hang luén an toan va hiéu qua;

(8) Lwa chon cac nha cung cép dich vu ddm may c6 uy tin va di duoc chimg nhén tuan thi cac tiéu chuin
bao mat qudc té. Piéu nay giup dam bao rang cac dich vu ddm may cta ngan hang dap tng dugc cac yéu
cau vé bao mat va phap 1y.

Nghién ctru ndy str dung mot nhom céac chuyén gia dé xac dinh va danh gia cac yéu té anh huong dén viéc
trién khai cong nghé dién toan dam may trong linh vyre ngan hang. Tuy nhién, c6 sy khac biét vé vian hoa va
nhan thire tuy thudc vao khu vuc dia 1y, loai hinh sé hitu va quy mé cua ngan hang. Vi vay, huéng nghién
clru tiép theo can xem xét viéc tién hanh v6i nhiéu nhom chuyén gia khac nhau.
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