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1
MO PAU

1. Ly do chon dé tai

Trong bdi canh nganh tai chinh — ngan hang day
manh chuyén di s6, nhu cau ca nhan hoa dich vu va téi
uu hoéa trai nghiém khach hang tré nén diac biét quan
trong. Su da dang cua cac san pham ngan hang khién
nhiéu khach hang, nhat la nhitng nguoi it hiéu biét tai
chinh, gap kho khan trong viéc lua chon dich vu phu hgp.

Cac hé thong khuyén nghi da chitng minh hiéu qua
trong viéc phan tich hanh vi, du doan nhu cau va cung cap
dé xuat ca nhan hoa. Nhimg phuong phap nhu Content —
based Filtering, Collaborative Filtering va dac biét la mo
hinh lai Hybrid giup cai thién d6 chinh xac va d6 bao phu,
dong thoi phi hop voi dac thd dir liéu ngan hang. Song
song va&i do, hé chuyén gia dya trén luat van dong vai trd
quan trong nho kha nang giai thich minh bach — yéu cau
thiét yéu trong linh vyc tai chinh.

T nhu cau thuc tién va dinh hudng nghién cau
nay, dé tai “Xay dung hé khuyén nghi hd tro khach hang
st dung cac dich vu ngan hang” dugc lya chon nham phat

trién mot hé théng goi y thong minh, gitp khach hang
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nhanh chéng tim duoc san pham phi hop va hd trg ngan
hang nang cao hiéu qua phuc vu trong qua trinh chuyén
d6i so.

Noi dung dé an duoc t6 chire thanh ba chuong:

Chuwong 1: Giéi thi¢u vé hé khuyén nghi

Chwong 2: Hé khuyén nghi cac dich vu ngan
hang

Chwong 3: X4y dwng wng dung
2. Toéng quan vé van dé nghién ciru

Hé khuyén nghi 1a mot ky thuat quan trong cua
TTNT, hd tro phan tich thong tin va dua ra goi ¥ ca nhan
hoa cho nguoi dung, dac biét hiru ich trong nganh ngéan
hang nham gidp khach hang lya chon san pham phu hop.
Ba huéng tiép can pho bién gom: hé thong dua trén luat
V6i cac quy tic rd rang, hé thong khuyén nghi dua trén di
liéu nhu Content — based va Collaborative Filtering, va md
hinh lai két hop wu diém cua ca cic phuong phap trén.
Trong bdi canh yéu cau minh bach cao cua linh vuc tai
chinh, viéc tich hop hé luat va hé khuyén nghi tré thanh

huéng nghién ciru tiém ning, ciing 13 trong tam cua dé tai.



3. Muc dich nghién ctru

DPé tai xay dung md hinh khuyén nghi lai gidp
khach hang chon dich vu ngan hang phu hop, bing cach
phan tich dit liéu gia 1ap, két hop hé luat véi CBF/CF dé
tao goi ¥ cd nhan hda — c6 kha ning giai thich, trién khai
nguyén mau bing Python/Flask va danh gia hiéu qua trén
dix ligu gia lap.

4. Po6i twong va pham vi nghién ciru

P6i twong nghién ciu: Khach hang ca nhan co
nhu cau st dung dich vu ngan hang va mé hinh hé khuyén
nghi hd tro ho lya chon dich vu phu hop.

Pham vi nghién ciu: Tap trung vao céc dich vu tai
chinh thiét yéu nhu mo tai khoan, gui tiét kiém, vay tiéu
ding, thé tin dung, dau tu phé thdng va ngan hang so. D
licu duoc xay dung dang gia 1ap va hé thdng duoc phat
trién dudi dang md hinh thir nghiém.

5. Phwong phap nghién ctru

Pé tai 4p dung cac budc: nghién cau tai lieu, xay
dung dir liéu gia l1ap, trién khai md hinh hybrid (RB +
CBF + CF), phét trién (ng dung web kiém chimg va déanh
gia hiéu qua bang MAE, RMSE, NDCG.
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NQOI DUNG
CHUONG 1: GIOI THIEU VE HE
KHUYEN NGHI

1.1. Téng quan vé hé khuyén nghj
1.1.1. Khai niém hé khuyén nghi

Hé khuyén nghi 1a cong nghé Al phan tich hanh vi
va so thich ngudi dung dé dua ra dé xuit ca nhan hoa.
Trong ngan hang, nd goi y san pham nhu thé, vay, tiét
kiém hay bao hiém, giGip c& nhan héa dich vu, nang cao
tiép thi va giir chan khach hang, tro thanh phan quan trong
ctia ngan hang so.
1.1.2. Phan loai hé khuyén nghi

Hé khuyén nghi c6 bon loai chinh:

e Rule — based (RB): dua trén tap luat IF — THEN,
minh bach, dé giai thich, phi hogp ngan hang,
nhung kho mé rong va khong tu hoc.

e Content — based Filtering (CBF): dua trén su
trong ddng hd so ngudi dung — san pham, hiéu qua
véi dir lidu it, dé giai thich nhung dé chuyén biét

hoa, khdng khai thac hanh vi cong dong.



5

e Collaborative Filtering (CF): khai thac hanh vi
nguoi dung, hiéu qua khi cé dix liéu I6n, nhung gap
cold-start, sparsity va kho giai thich.
e Hybrid: két hop RB, CBF va CF, tin dung wu
diém ting phuong phap, ting do chinh xac, bao
phu va minh bach, phu hop tai chinh — ngéan hang.
1.1.3. CAu tric tong thé caa hé khuyén nghi

Mét hé khuyén nghi hoan chinh thudng bao gom ba
thanh phan chinh: kho tri thirc, bo suy dién va giao dién
ngudi dung, phdi hop dé thu thap dir liéu, xir ly, phan tich

va sinh ra cac goi y phu hop véi ting nguoi dung.

Hinh 1.1: Céu tric tong thé ciia hé khuyén nghi
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1.2.  Téng quan vé dich vu ngan hang

Ngan hang hién dai cung cip da dang dich vu cé
nhan, tir tiét kiém, vay vén, dau tu, thé tin dung, mé tai
khoan, ngan hang sd, thanh toan dén bao hiém, véi hé
khuyén nghi gidp goi y san pham phu hop, phan loai rui ro
va téi wu trai nghiém nguoi dung, tir d6 nang cao hiéu qua
tiép can va mirc do hai l1ong cua khach hang.
1.2.1. Phan loai nhu cau va hanh vi nguéi dung

Khach hang ca nhan c6 nhu cau va hanh vi tai
chinh da dang, chiu anh huéng bai thu nhap, d6 tudi, nghé
nghiép va kha ning tiép can cong nghé. Hé khuyén nghi
can xay dung ho so ngudi dung phan anh muc tiéu tai
chinh, ph&n khuc khach hang va hanh vi tiéu dung, tir do
goi y san pham phu hop, tdi vu trai nghiém va nang cao
d6 chinh xac trong dir doan nhu cau,
1.2.2. Vai tro caa hé khuyén nghi trong linh vuc tai

chinh —ngén hang

Hé khuyén nghi gilp c& nhan hda trai nghiém
khach hang, dé xuat san pham phu hop va gidp ngan hang
t6i wu kinh doanh, tiép thi, phan phéi dich vu va ra quyét

dinh chién lugc.
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1.3. Md hinh khuyén nghi trong linh vuc tai
chinh —ngén hang
Cac hé khuyén nghi ngan hang st dung dir liéu
khach hang dé c4 nhan héa dich vu, dong thoi dam bao
bao mat. Rule-based cho ggi y minh bach theo luat; CBF
dia trén dic trung san pham va hd so nguoi dung; CF hoc
tir hanh vi cong dong; con md hinh lai két hop cac phuong
phap dé ting @6 chinh xac va phd hop cho nhiéu nhom
khach hang.
1.4. Két luan chwong 1
Chuong 1 trinh bay co s& ly thuyét vé hé khuyén nghi
trong ngan hang, cac phuong phap RB, CBF, CF, Hybrid,
wu nhugc diém, phan tich hanh vi nguoi ding va san
pham dé xay dung ho so khach hang, déng thoi gidi thiéu
cau tric hé théng va vai trd cua moé hinh trong cai thién

trai nghiém va ti vu kinh doanh.
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CHUONG 2: HE KHUYEN NGHI CAC

DICH VU NGAN HANG

2.1. Phan tich ngwoi dung

Nguoi dung ¢4 nhan ngan hang da dang vé do tudi,
thu nhap, nghé nghiép va mac d6 chap nhan rai ro, dan
dén nhu cu va hanh vi tai chinh khac nhau. Phan tich dic
diém, hanh vi sir dung dich vu va phan khac dién hinh
gilp xay dung hd so khach hang, 1am co s& cho hé théng
khuyén nghi ca nhan hda, nang cao hiéu qua tu van va trai
nghiém.
2.2. Ngudn dir liéu va dic diém

Hé thong khuyén nghi dung dir liéu mé phong ngan
hang gom hd so khach hang, danh muc san pham va lich
st giao dich. Dir liéu duoc luu trén PostgreSQL, chuan
hoa dé truy xuat va huan luyén cac mé hinh CBF, CF,
Hybrid, hé trg goi ¥ ca nhan hoa, danh gid mo hinh va bao
Vé quyén riéng tu.
2.3.  Phan tich yéu cau hé thong khuyén nghi

Phan tich yéu cau hé théng khuyén nghi gém chuc

nang va phi chitc nang. Chirc nang bao gdm quan ly théng
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tin khach hang, sinh goi y ca nhan hda dya trén ho so va
lich st giao dich, dong thoi giai thich 1y do goi y. Phi
chirc nang dam bao d6 chinh xac cao, hiéu nang nhanh,
kha nang mé rong, tich hop véi nén tang ngan hang sé va
giao dién than thién. Xac dinh chi tiét cac yéu cau nay
gitp hé théng hoat dong hiéu qua, dap tng nghiép vu va
nang cao trai nghiém khach hang.
2.4. Thiét ké kién truc hé thong khuyén nghi

Hé thong duoc thiét ké theo md hinh bdn 16p gom
giao dién nguoi dung, b xir ly dir lidu, bo khuyén nghi
tich hogp RB, CBF, CF theo co ché hybrid, cing kho tri
thize Iuu trir ho so khach hang, san pham va lich si tuong
tac, dam bao tinh module, d& mé rong va bao tri.
2.5. Phwong phap wéce lwgng va du doan

Hé théng khuyén nghi két hop RB, CBF, CF va mo
hinh Adaptive Hybrid, t6i uu héa ca nhan hoéa, d6 chinh
xac va kha nang giai thich cho ca khach hang mai va
khach hang c6 lich sur giao dich.
2.6. Kétluan chwong 2

Chuong 2 di phan tich dic diém va hanh vi khach

hang, xay dung dir liéu md phong, xac dinh yéu cau hé
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thng va thiét ké kién trac module héa. Cac phuong phap
goi ¥ RB, CBF, CF va Hybrid dugc két hop dé téi wu hoa
d6 chinh xac, kha nang ca nhan héa va mac do giai thich,
tao nén tang viing chac cho trién khai, danh gid md hinh

va xay dung giao dién trong Chuong 3.
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CHUONG 3: XAY DUNG UNG DUNG

3.1.
3.1.1.

3.1.2.

Nén tang va cong cu trién khai

Cac cong nghé va thw vién sir dung

Hé thdng sir dung:

Python & Flask: trién khai mé hinh, APl va giao
dién web

PostgreSQL: quan ly dr liéu khach hang, san
pham, giao dich.

Pandas, Numpy, Scikit — learn: tien xu ly dix liéu,
xay dung dac trung, tinh TF — IDF, cosine
similarity, loc cong tac.

Precision@K, NDCG, MAE, RMSE: danh gia chét
luong goi y.

HTML, CSS, Bootstrap: hién thi giao dién nguoi
dung.

Co s6 lwa chon cong nghé

Céac cong nghé duoc lua chon dya trén tinh 6n

dinh, kha ning phan tich dir liégu manh mé, dé trién khai

tich hop va mé rong; Python, PostgreSQL, Flask cung cac

thu vién Pandas, Numpy, scikit — learn cho phép xay dung



12

hé khuyén nghi nhe, hiéu qua, dé tich hop vao ngan hang
s6 va hd tro cac thuat toan RB, CBF, CF va Hybrid.

3.2.

Xay dung tap dir liéu mau

Hé thdng khuyén nghi st dung tap di liéu md

phong gom ba thanh phan chinh: hé so khach hang, danh

muc san pham, lich s giao dich, phan anh dic trung

nghiép vu ngan hang ban leé.

3.2.1.

3.2.2.

Ho so khach hang (Customers)

1000 ho so véi cac thuoc tinh: customer _id, goal,
segment, age, income, term, digital_user,
prefer_mobile, location, occupation.

Dir liéu sinh theo quy luat nghiép vy, phan anh
hanh vi thyc té va phan khic khach hang.

Danh muc san pham ngan hang (Products)
Bao gom cac nhom san pham: thanh toén, tiét
kiém, tin dung, bao hiém, ngan hang sé.

Truong do  liéu: product_id, product_name,
product_type, goal, target_segment, term_min/max,
income_min/max, interest rate, fee, rating,
digital_support, features, risk_level,

collateral_required, channel.
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e Phan anh dac tinh nghiép vu va phuc vu cho céac
md hinh RB, CBF, CF.

3.2.3. Lich sir giao dich (Transactions)

e MOJi ban ghi gdm: customer_ id, product_id,
amount, channel, frequency, rating.

e Sinh theo ba co ché: san pham chinh, goi y ban
chéo, va b6 sung ngau nhién dé dam bao ma tran du
mat do.

e Hb trg huan luyén CF, Hybrid va cung cép tin hiéu
danh gia mdé hinh (Precision@K, NDCG, MAE,
RMSE)

Tap dir liéu nay tao nén tang dé huan luyén, danh
gia va kiém dinh hé thong khuyén nghi.
3.3.  Xir ly va huin luyén dir liéu

Quié trinh huan luyén duoc thuc hién qua bén buéc

chinh:
3.3.1. Tién xi ly di liéu

Dir liéu khéach hang, san pham va giao dich duoc
chuan hda, xay dyng ma tran ngudi ding — san pham, gidi
han rating [1 — 5], va chia tap huan luyén/kiém tra 80/20

dé huan luyén md hinh khuyén nghi.
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3.3.2. Huén luyén mé hinh khuyén nghi

Hinh 3.1: Pipeline huin luyén mé hinh Hybrid
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3.3.3. Panh gia m6 hinh
Bang 3.1: Két qua danh gia mé hinh

M6 hinh Precision@5 | NDCG@5 | MAE | RMSE
RB 0.1296 0.3106 1.089 | 1.359
CBF 0.1298 0.3065 1.300 | 1.584
CF 0.0362 0.0611 0.885 | 1.047
Hybrid 0.1308 0.3084 0.86 |1.022

Két qua thuc nghiém cho thay mé hinh Hybrid cho
hiéu ning toan dién, duy tri d6 chinh xac xép hang
(Precision@5, NDCG@5) tuong duong cdc mod hinh don
lé nhung cai thién dang ké chat lugng du doan (MAE,
RMSE), chang to phd hop vai goi ¥ san pham ¢4 nhan hoa
trong tai chinh.

3.4. Phat trién giao dién &ng dung

Giao dién Flask két néi mo hinh khuyén nghi véi
ngudi ding, hd tro hai nhdm chic ning chinh.
3.4.1. Goiy cho khach hang hién hiru

Hé thong str dung dy doan tir mé hinh Hybrid, sip
xép san pham theo diém phd hop, loai bo san pham da
dang ky, hién thi top 5 san pham cho khéch hang.

3.4.2. Ggiy cho khach hang méi
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Nguoi dung nhap théng tin co ban; hé théng ap
dung Rule — based va Content — based dé tinh diém phu
hop va cung cap giai thich minh bach cho tirng goi v.

3.4.3. Ludng xir Iy tong thé

Rec Seq el plified)
< <
User Ul fask Recommender
it form {existing/newl
—>
POST est
>
alt /) [E«isting User]
Loal scores for user
-~
Romove soen prod
Set Top-X
P
N orrrmendied Enms
-
(Cold-Stant User]
Fitar products by goallsegmaent
- - — Sl -
Compute heuristic scone
Select Top-K
P
Recommended tems
-
Herder results
ey TOWTD
SHOW MeCOmT 3
e —
User ul Flagk Recommender
< <

Hinh 3.2: So' d6 trinh tw ciia hé thong goi y
3.5. Thir nghiém va danh gia hé thong
3.5.1. Két qua thir nghiém

Heé thdng thir nghiém trén bo dix liu md phong
gom 1000 khach hang va hon 30 san pham/dich vu ngan
hang. Két qua:
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e Precision@5 =~ 13%: phan anh mtrc d6 phu hop
gitta Top — 5 san pham goi ¥ va san pham khach
hang quan tam.
e Sai s6 du doan danh gia san phim: MAE = 0.86,
RMSE = 1.02
e Thoi gian phan hdi trung binh: dudi 0.005s cho mdi
yBU Cau goi V.
3.5.2. Panh gia va phan tich

Két qua thtr nghiém cho thdy mé hinh Hybrid hoat
dong 6n dinh, cai thién cold-start va cho goi y kha chinh
xé&c. Tuy nhién, CF kém hiéu qua va Precision con thap do
dir liéu md phong thwa. Tuong lai c6 thé md rong bang
cach b sung dix liéu thuc va ap dung mé hinh hoc sau.
3.6. K&t luan chwong 3

Chuong 3 trinh bay xay dung hé thong khuyén nghi
ngan hang véi dix liéu md phong, huan luyén mé hinh RB,
CBF, CF tich hgp thanh Hybrid va giao dién Flask. Thuc
nghiém cho thay Hybrid goi y chinh xéac, on dinh, pht hop
ho so khach hang, dong thoi hé thong dap @ng hiéu ning,

ma rong, 1am co s& trién khai thuc té va mé rong sau nay.
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KET LUAN
1. Kétluan.

Pé an di nghién ctu, thiét ké va xay dyng thanh
cong mot hé théng khuyén nghi dich vu ngan hang, dua
trén su két hop gitra cac ki thuat truyén thong va hién dai
trong linh vuc Recommender Systems. Hé théng dugc
thiét ké theo hudng don gian, linh hoat, d& trién khai, dong
thoi dam bao tinh ca nhan hda — yéu t6 quan trong hang
dau trong viéc nang cao trai nghiém ngudoi dung va ti vu
hoa hiéu qua kinh doanh ctaa ngéan hang.

Trén co so dir lisgu md phong gom hé so khach
hang, danh muc san pham ngan hang va lich sir twong téc,
dé an da ap dung céc k¥ thuat khuyén nghi pho bién: Rule
— based Filtering, Content — based Filtering, Collaborative
Filtering, va md hinh Hybrid Recommendation. Hé thdng
cling duoc trién khai dudi dang @ng dung web sir dung
Python — Flask, cho phép nhap théng tin khach hang va
hién thi goi ¥ theo thoi gian thuc, két hop giai thich ly do
dé xuat.

Thir nghiém mo hinh trén tap dir liéu gia l1ap cho

thidy Hybrid cd két qua tét nhat. Diéu nay cho thay viéc
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két hop wu diém cua tieng mé hinh (RB + CB + CF) gilp
tang chat lugng goi y va cai thién kha nang cac nhan hoa.
Mo hinh CF don 1é cho két qua thap, phan 4nh dung ban
chat: dix liéu it, thua, hanh vi nguoi dung giéng nhau chua
du 15 rang dé CF hoat dong hiéu qua. Trong khi d6, cac
thanh phan RB va CB b sung thong tin y dinh va md ta
san pham, gidp cai thién dang ké hiéu nang cta Hybrid
Model.
Thém vao d6, hé théng da:

e Xay dung duoc pipeline xi ly dit liéu, gom
budc 1am sach, chuan hda, ma héa van ban (TF —
IDF).

e Tao duoc co ché goi y cho ca khach hang méi
(cold — start) biang cach két hop rule — based va
content — based.

e Phét trién tng dung web hién thi goi y, diém sb du
doan va 1y do khuyén nghi, giip md hinh c6 thé
van dung trong thuc tién.

Nhin chung, dé 4n da dat dugc cac muc tiéu dé ra:

thiét ké mé hinh, xay dung di liéu, trién khai thuat toan,
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danh gia hiéu suat va tao nguyén mau hé théng hoan

chinh.

2. Han ché.

Mic di hé thong da van hanh 6n dinh va dat do

chinh x4c twong di, van con nhiing han ché nhit dinh:

Dt liéu mo phong: do khéng sir dung dir liéu ngén
hang that, mic do chinh xac va tinh dai dién con
han ché. Hanh vi khach hang mé phong khéng
phan anh day du cac yéu té thyuc té nhu kha ning
tai chinh, rai ro, hanh vi chi tiéu.

Mo hinh CF con don gian: St dung phuong phap
cosine similarity va biéu dién ma tran thua (sparse
matrix) & muac co ban, chua ap dung cdc md hinh
CF hién dai nhu Matrix Factorization hoac Neural
Collaborative Filtering.

Chua toi wu phan giai thich: Hién tai hé thong chi
hién thi 1y do don gian, chua c6 module giai thich
truc quan bang biéu do hoiac mé hinh XAl.

Giao dién demo con don gian, chua tich hop Xac
thyc nguoi dung, chua moé phong dugc nhiéu kich

ban thuc té.
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3. Hwéng phat trién.

Dua trén cé4c han ché va yéu cau tir thyc tién nganh
tai chinh — ngan hang, hé thdng c6 thé duoc mé rong theo
mot s6 hudng sau:

e M0 rong di liéu va tang tinh thuc tién: Sur dung dit
licu that da an danh, bo sung thong tin giao dich chi
tiét, diém tin dung va hanh vi tai chinh dé nang cao
d6 chinh xac cta mo hinh.

e Nang cidp md hinh Collaborative Filtering: tng
dung ca&c thuat todn hién dai nhu Matric
Factorization, BPR, hoac Neural Collaborative
Filtering nham cai thién chat luong du doan.

e Phat trién mo hinh lai thong minh hon bang céch tu
dong hoa viéc diéu chinh trong sé gitra cac md hinh
thanh phan théng qua cac ky thuat hoc trong sb
hoac meta — learning.

e Ting cudng kha nang giai thich: cung cap ly do goi
¥ 16 rang hon, két hop cac dang biéu d6 va mé hinh
giai thich nham nang cao tinh minh bach va d9 tin

A

cay.
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e Trién khai trén moéi truong thuc té: dong goi hé
thdng thanh API hoic microservice dé tich hop voi
ngan hang sb, déng thoi hd tro cap nhat mé hinh
theo thoi gian thuc.

4. Két luan chung
Dé 4n hoan thanh viéc xay dung mot nguyén mau

hé théng khuyén nghi dich vu ngan hang dua trén sy két
hop giira ky thuat hoc may va tri thirc nghiép vu. Két qua
thir nghiém cho thdy md hinh Hybrid mang lai hiéu qua
tét nhat, dac biét phi hop véi bdi canh dix liéu han ché va
yéu cau ca nhan hoa cao cua ngan hang.

Hé thdng c6 thé van dung trong thuc tién khi dugc
mé rong dir liéu va nang cap thuat toan. Nhimg hudng
phat trién da dé xuat s& gitp hoan thién mé hinh, nang cao
d6 chinh x&c, kha nang giai thich va mao rong ttinhs tng

dung trong bdi canh ngan hang sé hién dai.



