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Toém tat:

Nghién ciiu nay két hgp mo hinh Recency-Frequency-Monetary (REM) vdi thudt todn phdn cum
K-Means dé phan tich hanh vi khdch hang cd nhan tai mét ngan hang thuong mai 6 Viét Nam. Dit
liéu nghién ciiu gom 4.642 ban ghi giao dich ciia 845 khdch hang, dugc chiét xudt tu kho dit liéu, hé
thong Core Banking va hé thong qudn ly quan hé khdch hang (CRM). Két qud xdc dinh 4 phan khiic
khdch hang cé ddc diém va gid tri giao dich khdc nhau, lam co s6 xdy dung chinh sdch chdm soc va
khai thdc khdch hang phi hgp. Nghién ciiu bd sung bang chiing thuc nghiém vé viéc iing dung REM két
hgp K-Means trén dii liéu giao dich thuc té ctia ngdn hang Viét Nam, dong thdi cung cdp co sé khoa
hoc cho viéc nang cao hiéu qua quan tri quan hé khdch hang, gii chan khdach hang va tang cuong nang
lvic canh tranh.

Tu khéa: dit liéu I6n, REM, phan khiic thi truong, CLV, K-Means, ngan hang thuong mai.

Customer behavior analysis and segmentation:
A Big Data approach in Vietnam’s banking sector

Abstract:

The rapid development of digital technologies and Big Data in the banking sector has facilitated the
application of analytical models to identify customer behavior. This study applies the Recency-Frequency-
Monetary (REM) model to analyze the behavior of individual banking customers. The research dataset
comprises 4,642 transaction records from 845 customers during the period from October 1, 2024, to
October 30, 2025. The data were extracted from the data warehouse, the Core Banking system, and the
Customer Relationship Management (CRM) system. The analytical results enable the identification of
the characteristics and service usage behavior of different customer groups, thereby providing a basis for
banks to develop business strategies and customer care policies tailored to the needs and expectations
of each segment. These findings contribute to improving customer retention and strengthening banks’
competitive capabilities.

Keywords: Big Data, RFM, market segmentation, customer lifetime value, K-Means, commercial
banking.
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1. it van dé

Sy phat trién ciia cong nghé s va ngan hang dién tir di tao ra khdi lugng 16n dit lidu giao dich, phan
anh hanh vi, nhu cau va mic do gan két cta khach hang. Trong bdi canh canh tranh ngay cang gay gat,
dir liéu khong chi phuc vu hoat dong tac nghiép ma con trd thanh ngudn lyc chién luge gitp cac ngan
hang nang cao hiéu qua quan tri quan hé khach hang (CRM). Thong qua Big Data, ngan hang c6 thé
phan tich hanh vi giao dich, dy bao nhu cau va phan khuc khach hang theo gia tri kinh té, tir d6 ca thé
hoa san pham, tdi wu hoa hoat dong tiép thi va nang cao hiéu qua kinh doanh (More & Moily, 2021).

Tuy nhién, tai Viét Nam, viéc img dung Big Data trong phan khuc khach hang ngan hang con han
ché. Phan 16n cic nghién ctru chu yéu dya trén dir liéu khao sat hodc quy md mau nho, trong khi cac
nghién ctru khai thac dir liéu giao dich thyc té tir hé théng ngan hang con it. Pac biét, viéc két hop déng
thoi cac chi sé ciia Recency-Frequency-Monetary dé hinh thanh mé hinh RFM (Christy et al., 2018)
chua dugc cac nghién ctru lién quan linh vuc ngan hang lam r3. Trong do, Recency la thoi gian mua
hang gan nhét tinh dén thoi diém nghién ctru. Frequency 1a tan suét giao dich cua khach hang. Monetary
1a tong gia tri khach hang thuc hién giao dich trong thdi gian nghién ciru.

Di c6 mot vai nghién ctru trude nhu Aggelis & Christodoulakis (2005) ap dung thut toan RFM dé
phan tich hanh vi khach hang tham gia giao dich tai Ngéan hang. Tuy nhién, nhom tac gia nay chua khai
thac RFM dé thuc hién phan khiic thi trudng. Twong ty, Mohammadi et al. (2014) ap dung RFM dé xép
hang tin dung cho khach hang cua ngan hang ciing khong di phan tich két hop cac thong s6 R, F, M dé
thuc hién phan khuc thi trudng. Han ché nay ciing dugc thiy trong nghién ctru cua Christy et al. (2021).
Xuét phat tir nhitng luan diém cua nghién ctru trude cho thiy, ton tai khoang tréng nghién ciru lién quan
dén van dung RFM dé phan khuc khach hang va xac dinh ty 1¢ khach hang cua ting phan khiic nham lam
co s& xay dung chién luoc marketing. Py 13 co hoi dé nghién ctru nay 1ip day khoang tréng néu trén.

Xuat phat tir nhan dinh trén, muc tiéu ciia nghién ctru nay phén tich hanh vi ctia khach hang tham gia
giao dich tai ngan hang. Trén co s¢ do, dé tién dén thyuc hién phan khuc thi truong dua vao thuét toan RFM.
Két qua kham pha 1a co s¢ dé nghién ctru dé xuit ham y quan tri t6i vu hoat dong kinh doanh tai ngan hang.

2. Lwoc khao tai liéu

Véi sy mé rong nhanh chong cua nganh ngan hang va su gia ting vé mirc do phurc tap trong hanh vi
ctia khach hang, ngan hang phai d6i mit v6i nhitng thach thirc dang ké trong viéc quan 1y rii ro va téi
wu hoa phan bd ngudn luc (More et al., 2021). Dé giai quyét cac van dé rai ro, mot sé tac gia da xay
dyng mé hinh thuét toan dé phan tich hanh vi khach hang. Vasheghani et al. (2025) d phat trién cac
thuat toan str dung mang no-ron Perceptron da 16p (Multi-Layer Perceptron - MLP) dugc tang cuong
bang Tdi wu héa by dan hat tu thich nghi (Self-Adaptive Particle Swarm Optimization - PSO) va Thuat
toan di truyén (Genetic Algorithms). Vi sy phat trién ciia Big Data, phan tich hanh vi khach hang trong
ngan hang cuc ky quan trong (Dufouleur, 2026). Vasheghani et al. (2025) kham pha dir liéu, truc quan
hoéa dit liéu va trién khai cic mo hinh hoc may trong linh vuc ngan hang thong qua viéc sir dung cac mo
hinh gdm SGD Classifier, K-Nearest Neighbor (KNN) Classifier va Random Forest Classifier. Két qua
cho thay, mo hinh Random Forest Classifier. Nhitng phat hién nay cung cip cac ham y hitu ich cho céac
ngan hang trong viéc toi ru hoa chién luoc tiép thi trong bdi canh nganh tai chinh ngay cang nang dong
va canh tranh. Tuy nhién nghién ctru khong dé cap dén phan tich hanh vi va thyc hién phan khuc khach
hang, day dugc xem nhu 1 khoang tréng ma nghién ctru nay s& huéng dén thong qua thuat toan RFM.
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Dé M6 hinh REM nhu da néu do Hughes (1994) dé xuat 1a cong cu phd bién dé danh gia khach hang
dya trén thoi gian giao dich gin nhét, tin sudt va gia tri giao dich. Phuong phap nay la co s& gitip hudng
dén phan khuc khac hang dwa vao thuat toan phan tich cum thong qua phwong phap K-Means Clustering
(Aggelis & Christodoulakis, 2005). Dién hinh Christy et al. (2018) da st dung thuét toan RFM dé phan
khuc khach hang thong qua phwong phap K-means truyén théng va Fuzzy C-Means (FCM) (Karahoca
& Karahoca, 2011). Bén canh d6, nhom tac gia dé xuét mot phuong phap méi dé lya chon céac tAm cum
khoi tao (initial centroids) cho thuat toan K-means. Két qua thu dugc tir cac phuong phap duge so sanh
dua trén cac tiéu chi gém sb 1an lap (iterations), d0 chdt ciia cum (cluster compactness) va thoi gian
thuc thi (execution time).

3. Phuwong phap nghién ciru

Nguon dir liéu ctia nghién ciru nay duoc chiét xuat tir ngudn Big Data ctia ngan hang tir hé thong
core T24 (hé thong 15i ctia ngén hang), CRM (hé thong thu thap va quan Iy thong tin khach hang), mis
(data warehouse), portal, cia mot ngan hang thuwong mai c6 phan. Do tinh bao mat cua ngan hang, nén
nghién ciru nay xin phép dugc gidu tén. Pay 1a nhitng ngudn dir liéu quan trong boi do tin cay 1on va
ghi lai chinh xac hanh vi giao dich cua tirng khach hang. Mac du sb lieu khong thudc dang khao sat, tuy
nhién viéc str dung ngudn dir liéu Big Data nay duoc xem nhu 13 mot xu huéng méi trong viée nghién
ctru hanh vi trong ky nguyén cong nghé thong tin phat trién.

Sé liéu duoc tap hop tu cac nguén khac nhau theo loai khach hang, trong d6 c6 khach hang st dung
thé tin dung, khach hang tién guri va lich st giao dich tién giri va khach hang tién vay. Dé han ché nhiing
thong tin nhiéu, cac khach hang duoc chon dwa vao nghién ctru c6 thoi gian tham gia dich vy trén 12
thang. Thoi gian nghién ctru cta s6 liéu dbi voi khach hang 1a 12 thang, tinh tir ngay 1/10/2024 dén ngay
30/10/2025. Cac ddi tuong khach hang trong nghién ctru 1a khach hang c6 tham gia giao dich trong thoi
gian nghién ctru. Cong cu dugc str dung hd trg phuc vu phan tich 1a SPSS Modeler 18.

Quy trinh nghién ctru gdm 4 bude: (i) 1am sach va chuin hoa dit liéu; (ii) tinh toan céc thong sb cua
R, F, M (RFM); (iii) 4p dung thuat toan K-Means Clustering dé phan nhom khach hang c6 dic diém
hanh vi twvong dong. Phuong phap RFM dua vao mot vai nghién ctru cua Christy et al. (2018); Monalisa
et al. (2019) duoc tong hop & Hinh 1.

Sau khi chuén hoa dix liéu, thuat toan K-Means (Chang & Tsay, 2004) duoc st dung dé xac dinh cac
phan khic khach hang, v6i s6 lugng cum duoc lya chon thong qua qua trinh thir nghiém nham bao dam
tinh dong nhat trong ting cum va sy khac biét giita cdc cum. Toan bd qua trinh xir Iy va phan tich dir
liéu duoc thyc hién bang IBM SPSS Modeler 18.

4. Két qua phan tich dir liéu

Nhu da trinh bay trudc do, cd 845 khach hang véi 4.642 giao dich dugc khach hang thuc hién trong
thoi gian nghién ctru trong giai doan tir ngay 01/10/2024 dén ngay 30/10/2025. Két qua thong ké mo
moé ta cia R, F, M 1a gia tri binh quin cua mot khach hang dugc tinh tir ngay 01/10/2024 dén ngay
30/10/2025. Két qua tinh dugc R = 12 ngay, tic 1a ngdy giao dich gan nhat mot khach hang tinh dén thoi
diém nghién ctru 1a 12 ngay. Tong sd lan giao dich binh quan F= 95 ngay va tong s tién giao dich binh
quan M = 480 triéu déng. Duya trén gia tri théng ké mo ta, R, F, M duoc chuyén thanh gia tri 5 thu bac
(tir 1 dén 5). Trong d6 1 dugc danh gia 1a rat thap va 5 1a rat cao. Viéc xép hang va dit tén nhom phéan
khuc 1a dya vao Dash & Mishra (2010).
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Hinh 1. Thong tin thudt todan ciia RFM
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Nguon: Tu tong hop.
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Theo nhom tc gia, néu thanh phan R cao, F cao, M cao, duoc goi 1a nhém khach hang dong gop tot
nhat (best group). Trudng hop R théap, F thip, M thap duoc goi 1a nhom c6 nguy co rdi dich vu. R cao,
F thap, M thap dwoc goi 1a nhom khach hang méi. R thap, F cao, M cao duoc goi 1a nhom khach hang
thich chi ti€u. Viéc dinh tén nay duoc ap dung trong két qua dir liéu cta nghién ctru. Két qua ¢ Bang 1,
R (thoi gian giao dich sau ciing tinh dén thoi diém hién tai), tic 13 thoi gian mua hang 1an gan nhat tinh
dén thoi gian nghién ctru c6 sb ngay nhoé duoc xép vao gia tri 5 va c6 sb ngay 16n dugce xép vao gia tri
1. Riéng v6i F va M thi nguoc lai, khi duoc chuyén ddi vao gia tri thr bac tur 1 dén 5 thi gia tri cang 16n
cua F va M cang tién dan vé 5. Nhu vay, cac chi sO R, F, M duoc chuyén ddi vé gia tri thu béc tur 1 dén
5. Nén gia trj trong ddu ngodc cua bang 1a gia tri binh quan duoc tinh tir 1 dén 5.

Bang 1. Két qua phan khiic thi truong dwa vao RFM

Inputs
Label Description Size
Recency Frequency | Monetary
R=LOW; F= LOW; M= LOW Churn group 26.5% 1.35 1.43 1.54
R= HIGH; F= HIGH; M= HIGH Best group 34.5% 3.73 4.54 4.48
R= HIGH; F= LOW; M= LOW New group 19.5% 3.39 1.96 2.05
R= LOW; F= HIGH; M= HIGH Frequent group 19.8% 2.20 3.22 3.34

Ghi chu: Churn group: Nhom khach hang co nguy co roi dich vu, Best group: Nhom khach hang dong
g6p tot nhat; New group = Nhom khdch hang méi; Frequeny group: Nhém khdch hang thich chi tiéu.

Nguon: Dir liéu big data ciia ngdan hang
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Nhom khach hang “Churn group”: duoc goi 1a nhém c¢6 nguy co roi dich vu. Nhém nay chiém ty 18
26,5%, twong duong voi 225 khach hang. Pay 1a nhom c6 céac gid tri R = THAP, F = THAP) va (M = THAP).

Nhom khach hang “Best group”: Pay 1a nhém khach hang dong gop loi ich 16n nhat cho ngan hang.
Nhom nay chiém 34,5% tuong duwong véi 288 khach hang. Céc chi sb ciia R, F, M déu c6 gia tri & mirc
cao (R = Cao; F = Cao; M= Cao). Tuc la hanh vi giao dich cia nhom khach hang thuwong xuyén thuc
hién giao dich tai ngan hang, c6 gia tri giao dich cao va cac giao dich thuc hién cach thoi gian nghién
ctru rat gan.

Nhém khach hang “New group” 1a nhém khéac hang dugce xac dinh 1a nhém méi chiém ty 18 19,5%
twong dwong voi 164 khach hang. Nhom khach hang nay duoc xem 1a nhém mdi vi ¢6 chi s6 R = CAO,
tan suat giao dich F = THAP va gia tri giao dich M = THAP.

Nhom khach hang “Frequent group” 1a nhom khach hang thuong xuyén chiém ty 1& 19,8% tuong
duong véi 168 khach hang. Nhém dugce xem 1a nhom khach hang thudng xuyén vi ¢6 chi s6 R = THAP,
tan suét giao dich F= CAO, gia tri giao dich M = CAO). Pay 1a nhém khach hang thuong dén ngan hang
dé thuc hién giao dich.

5. Thao luan

Dua vao tiép can thuat toan cia RFM dbi v6i nguodn dir liéu Big Data cua ngan hang, két qua nghién
cuu da nhan dién duogc hanh vi khach hang va dugc phan thanh 4 nhém khach hang (Nhém co6 nguy co
101 dich vu- churn group; Nhom tét nhat - best group; Nhom khach hang méi - new group; Nhém khach
hang thuong xuyén- frequent group). Két qua cho mot gia tri dong goép quan trong trong chién luoc
phan khuc thi truong. Két qua nay hop véi (Hughes, 1994) va khing dinh mic d6 hiéu qua ctiia mé hinh
RFM trong danh gia gia tri khach hang. Diém moi ctia nghién ctru 1d mo hinh dugc kiém dinh trén dir
liéu giao dich thyc té cua khac hang tai mt ngan hang thuong mai tai Viét Nam thay vi dit liéu khao
sat hodc mo phong.

Sy khac biét gitta cac phan khuc cho thiy gia tri khach hang can dugc danh gia dong thoi theo thoi
gian giao dich, tan suat st dung va gia tri giao dich. Nhom “best group” c¢6 mirc do gan két va gia tri
kinh té cao, trong khi nhém “new group” tuy c6 gia tri hién tai thip nhung sé hitu tiém ning phat trién
néu dugc chim séc phi hop. Péi voi nhom “frequent group”, gia tri giao dich 16n chua di kém muc do
trung thanh tuong xtmg, ham ¥ ngan hang can ting cudng ban chéo, nang cao trai nghiém va gia ting
tuong tac dé cai thién kha nang duy tri khach hang. Dbi véi nhém “churn group” ngan hang can vu tién
theo ddi, tai kich hoat va ting cudng twong tic voi nhom khach hang nay nham khai thac tiém ning va
gidm nguy co roi bo.

Nghién ctru dong thoi khang dinh wu thé cia mé hinh phan khuc dua trén dit lidu giao dich so véi cac
phuong phap truyén thong duya trén dic diém nhan khau hoc hodc kinh nghiém quan tri. Viéc tich hop
két qua phan khuc vao hé théng CRM gitip ngan hang t6i vu hda phan bd ngudn luc, ning cao hiéu qua
cham soc khach hang va hd trg ra quyét dinh trong bdi canh chuyén doi sd.

6. Két luan va ham y quan tri

Nghién curu xay dung mo hinh phan tich hanh vi khach hang dya trén dir liéu giao dich tai ngan hang
thuong mai thong qua viéc két hop cac thanh phan Recency - Frequency - Monetary dé tao thanh thuat
toan cua RFM, trén co s& d6 van dung phuwong phap phan tich cum cua K-Means. Két qua cho thiy, mé
hinh gitp nhan dién hiéu qua cac nhom khach hang theo dic diém hanh vi va gia tri kinh té, khang dinh
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vai tro ctua dir li€u giao dich trong quan tri quan hé khach hang dya trén dir liéu. Khac véi cac nghién
ctru str dung dir liéu khdo sat, nghién ciru khai thac tryc tiép dir liéu giao dich thyc té, gop phan bo sung
bang ching thyc nghiém vé kha nang ung dung Big Data trong quan tri quan hé khach hang tai cac ngan
hang thuong mai Viét Nam.

Tir két qua nghién ciru, bai bao dé xuat mot s ham ¥ quan tri can duoc quan tAm tai mot ngan hang
thuong mai. Tht nhit, chuyén tir phan khiic khach hang truyén thong sang phan khuc duya trén dir liéu
giao dich va cap nhat két qua phan khic dinh ky dé nang cao hiéu qua quan tri khach hang. Thir hai, xay
dung chién lugc CRM theo timg phan khic nham trién khai cdc chwong trinh chim séc, ban chéo san
pham va giit chan khach hang pht hop. Thir ba, ting cudong ing dung Big Data va tich hop cac mé hinh
phan tich vao hé¢ théng CRM dé hd trg du bao hanh vi, nhan dién nguy co roi bo va nang cao chat lugng
ra quyét dinh. Thir tu, dau tu phat trién ha tang va niang lyc phan tich dir liéu, dong thoi ting cuong két
ndi giita cac hé thong Core Banking, CRM va Data Warehouse nham hinh thanh nén tang quan tri khach
hang theo dinh hudng dit liéu trong bdi canh chuyén d6i s m
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