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CHUONG 1. GIOI THIEU

Du 4n Intensifier huéng dén xay dung cong cu chidm diém tin dung phi truyén théng, hd
trg cling nhu mé rong tam nhin va giai quyét cac van dé ma cac doanh nghiép dang gip phai.
Trong hé thdng tai chinh truyén thong, viéc chdm diém tin dung ctia mét khach hang chu yéu
thong qua giao dich, lich sir vay no duoc luu trong hé thong Bureau van duoc cac ngan hang tai
Viét Nam tin dung.

Tuy nhién céc tiéu chi trén van con tdn tai cc mat chu quan, dic biét ddi véi cac khach
hang tiém ning chua timg vay von chinh thirc do thiéu hd so tin dung hoidc tép khach hang
mudn vay tiép ma chua dénh gia dung hanh vi, ning luc tai chinh cua ho tai thoi diém do6 thong
qua lich st trd no cii . Chéng han mdt sinh vién moi ra truong c6 cong viéc 6n dinh nhung chua
tirng st dung dich vy tin dung s& kho tiép can khoan vay dau tién vi khong c6 lich sir tin dung dé
tham chiéu. Hay nhiéu tiéu thuong, chii ho kinh doanh & cac ving qué vén chi yéu giao dich
bang tién mat, it sir dung thé ngan hang, khong c6 hd so tin dung rd rang, mic du duy tri hoat
dong kinh doanh tot va c6 kha ning tra ng cao.

Diéu nay din dén cac han ché va rui ro vé& quan tri trong bdi canh nén kinh té dang ¢
nhiéu bién dong. Hiép hoi Ngan hang Nha nudc Viét Nam (VNBA) phdi hop vé6i Trung tim
Thong tin tin dung qudc gia Viét Nam (CIC) di t6 chic Toa dam kéu goi ting cuong nang luc
quan tri rui ro va ning cao chét luong tin dung ndi b da thay duoc tim quan trong va cap thiét

cua van deé trén.
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Hinh 1-1. Workflow hé thong cham diém tin dung théng thuwong

Trong bdi canh cong nghé phat trién manh mé, di kém véi cac rui ro 16n vé an toan thong
tin ¢4 nhan, t0i pham mang xuét hién khép noi dac biét trong nganh tai chinh. Vu viéc CIC bi
hacker tan cong cho thay rui ro 16n khi dit liéu tng dung qubc gia tai mot diém, dé tré thanh
muc tiéu khai thac va gdy anh huéng dén niém tin ngudi dung. Song song véi thach thic bao
mat, sy noi troi vé tri tué nhan tao va phan tich dit liéu da tao nhiéu dicu kién méi nang cao hiéu
qua quy trinh chim diém tin dung, gia ting d6 tin ciy va gép phan cai thién chat luong danh
muc tin dung. Cac tiéu chdm diém khong dimg lai & cac thong tin tin dung dugc cung cap nhu
truéc ma con cha trong dén hanh vi truc tuyén cta khach hang. Tir d6 hinh thanh nén khéi niém
chdm diém tin dung phi truyén thdng, tirc 13 khai thac cac ngudn dir liéu ngoai hé théng ngan
hang nhu giao dich thuong mai dién tir, hoat dong mang xa hoi, thong tin vién thong hay thoéi
quen tim kiém va tiéu dung trén Internet. Cach tiép can ndy mang lai cai nhin da chiéu hon vé
nguoi vay, phan anh khong chi nang lyc tai chinh ma con ca uy tin, thoéi quen va mirc do trach
nhi¢m trong hanh vi cua ho.

Phuong phap ap dung cach cham diém phi truyén thong dua vao khai thac dir liéu hanh vi
nguoi tiéu dung trén mang von da quen thudc trong bdi canh tai chinh toan cau. Hién nay & cac
ngan hang va doanh nghiép 16n & VN bit dau thir nghiém va chinh thirc 4p dung phuong phap
nay dé danh gia khach hang. Tai nudc ngoai phwong phap nay dd ap dung tir sém va rong rai

nho thi trudng tai chinh sé phat trién va hé thng phap 1y hoan thién. Tuy nhién ¢ Viét nam con



nhiéu han ché, cha yéu xuét hién & ngan hang nha nuwéc Viét Nam va cac doanh nghiép 16m,
chua khai pha hét ngudn tiém niang dén tir cac tép khach hang khac nhau.

Nguyén nhén viéc chdm diém phi truyén thong chua pho bién ¢ Viét Nam 1a sy lo ngai vé
tinh minh bach va an toan tr cdc ngan hang da lam rao can khé 16n. Vi tdm ly than trong cua
cac doanh nghiép, viéc dé cao bao mat la cép thiét, va du 4n ctia nhom Intensifier s& chinh 1a

giai phap cho cac vin d& ma cac doanh nghiép, thuong nhén, ca nhan dang gip phai.



CHUONG 2. PIEM MOI & KHAC BIET TREN THI TRUONG

ba nguén phi truyén théng trong mgt khung théng nhéat: SMS, danh ba, mang xa hdi,
e-commerce, web, diéu ndy giup chuin hoa thanh schema chung dé mé rong dan. Intensifier
quyét dinh 4p dung mot ngudn dit lidu phi truyén théng khac 1a Email dé c6 goc nhin tong quan
va tinh diém chinh x4c hon chi cac bd dir liéu phi truyén thong khac nhu ndi dung tin nhan

SMS, danh ba, hoat dong mang xa hoi, hanh vi mua sim e-commerce, Xu hudng duyét web.

Ly do:

Viéc thu thap metadata cia cac bg dir liu phi truyén théng nhu SMS, danh ba, mang xa
ho1, e-com, xu hudng duy¢t web khong phai la ngéu nhién, cac bo dir li¢u nay s€ thay nhau dong
vai tro 1am chét chan ching minh d¢ uy tin cua b dir liéu con lai.

Viéc 4p dung thém Email 1am metadata dé chdm diém tin dung s& 14 giai phap twong lai

trong ngli canh chuyén ddi s6 manh mé, dic biét la trong nudc, voi ky vong dén nam 2030,
100% co quan, doanh nghi¢p nha nudc va 70% doanh nghiép tu nhan sé sir dung dich vu dién
toan dam may (Theo vin bdan phé duyét “Chuwong trinh Chuyén déi sé quoc gia dén nam 2025,
dinh huéng dén nam 2030”). Diéu nay cho thay tuong lai rong mé cua cac dich vu truc tuyén va
lwu trir dit lidu da va dang tro thanh xu hudng tat yéu ddi voi cac doanh nghiép. Vi vy, viéc
giao tiép thong qua internet gia ting giira cac doanh nghiép 1a diéu rd rang.

Theo 1 bao cio ciia Exploding Topics nim 2025 cho biét Google Workspace c6 thi phan

hon 50% trong thi truong phin mém ning sudt vin phong, tirc 1a mot nira cua toan bo doanh
nghiép toan cau. Nén viéc cac dich vu online thong bao, giao tiép thong qua Gmail chic chan s&
gia ting, nén néu cac doanh nghiép cung cip dich vu vay tin dung “rao” dwgc xu hudng twong
lai nay chac chan s& c6 dugc két qua diém tin dung chinh xac hon rat nhiéu trong viéc phan tich

xu hudng nguoi di vay. (Theo Exploding Topics, “Google Workspace User Stats (2025)”)



CHUONG 3. GIAI PHAP CONG NGHE & MUC PO HOAN THIEN

(TECHNICAL EXECUTION & COMPLETION)

Credit-Al-consent la gi?

Credit-Al-consent 1a hé thng tich hop model AI dé chim diém tin dung, blockchain dé
minh bach, xac thuc va bao dam quyén loi cua khach hang, hudng dén giai quyét cac van dé cia
cac doanh nghi¢p cho vay cling nhu 1a khach t€p khach hang dang bi cho 1a “bd x6t” trong thi
truong.

MVP level (demo)
Blockchain (blockchain-lite):

Viée ap dung cong nghé blockchain vao hé thong chdm diém tin dung mang lai mot giai

phap dot pha vé bao mat va minh bach. Trong céc h¢ théng truyén théng, d@r li¢u ca nhan nhay
cam cta nguoi vay thuong dugc luu trit tip trung, tao ra nguy co cao bi ro ri hodc tin cong tir
cac bén thur ba.

Blockchain giai quyét van dé nay bang cach luu trit dir liéu theo mot cau tric phi tdp
trung va bét bién. Dit liéu s& duoc ma hoa va luu dudi dang cac giao dich trong cac khdi
(blocks). Mdi khdi médi duge thém vao chudi s& chira mot gia tri bam (hash) cua khéi trude do,
tao thanh mot chudi lién két chit ché.

Tinh chét ndy dam bao rang néu mot ké tan cong cd ging thay doi dir liéu trong mot khoi
da co, gia tri bam cua khoi d6 s& thay doi. Pidu nay s& 1am mét hiéu lyc cua tat ca cac khéi theo
sau, va hé thdng s& ngay 1ap tirc phat hién va tir chdi thay doi d6. Nho vy, blockchain cung cép
mét s cai ky thuat sb an toan, minh bach va khong thé bi gia mao, giup bao vé dir liéu nguoi
dung mét cach hiéu qua trong qua trinh chdm diém tin dung.

O day Intensifier xdy dung mot hé théng “blockchain-lite”, da gian lugc di cac tinh ning
heavy weight d¢ demo du an phu hop véi mirc MVP. Hé thdng blockchain-lite nay van s& dap
ung dugc tinh minh bach va an toan co ban cho mot hé théng chdm diém tin dung dé luu trir va
chia sé cac thong tin nhay cam ctia nguoi di vay.

Tinh nang:



Quyén kiém soat ciia ngwoi vay: Nguoi vay (Borrower) chu dong cap hoidc thu hdi quyén st
dung cac dit liéu phi truyén thdng, phuc vu muc dich chdm diém tin dung.
Minh bach va truy vét: Mdi quyét dinh duoc gin v6i moét Ma dong thuan (Consentld) va M3
giao dich (TxHash) dé phuc vu muyc dich kiém chtng lai vé sau.
An toan: Bat ky thay doi nao déu dé lai diu vét, quyén da thu hoi hodc hét han sé& ngay lap tirc
chan chim diém.
Ludng hoat dong:

GIVE — STATUS — PROOF — REVOKE — STATUS — VERIFY

GIVE: cép quyén truy cap du li€u, cho phép hé théng st dung theo pham vi va thoi han do
nguoi di vay set.

Xic thue consent khi cham diém: dam bao chi cham diém khi ngudi di vay con cho phép.
STATUS: cung cip trang thai vé hiéu lyc ciia quyén do nguoi di vay set.

REVOKE: cho phép ngudi di vay c6 quyén ding ngay viéc sir dung dir liéu.

PROOF: cung cip bang chiing cic hanh dong di dién ra lién quan t&i mot consent.

HEALTH/VERIFY: ti kiém tra strc khoe hé théng dé phat hién bat thuong.

Hinh 3-1. Blockchain system



Borrower App (Spring boot) Blockchain Model API
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Hinh 3-2. Blockchain sequence




BLOCKCHAIN ACTIVITY

aaaaaaaa

Blockehain

nnnnnnnnnnnnn

aaaaaaaaaaa

REVOKE: Thu hé quyén si cung ]
metadata

Ghi REVOKE
Trang tha nactive

prES
‘6n thd diém bt han? )
€ ey

—
\ : Flow
— )

‘ : Proof

J : Revoke and expired

Cong nghé str dung:
(5 Node.js (Express)

Thuat toan chir ky nhom sir dung secp256k1: y* = x3 + 7 (mod p)

Hinh 3-3. Blockchain Activity

Hinh 3-4. P6 thi thudt todn chit ky



http://node.js

Thuat toan bam: SHA256

GV_SHA256 Hash Core Logic
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Hinh 3-5. Thudt toan bam SHA256

AI (model LightGBM)

Dy an Intensifier st dung model LightGBM, la mdt thuat toan hoc may Gradient

Boosting, ndi bat voi kha nang xir 1y khdi luong dit liéu 16n va tée d6 huan luyén nhanh. Véi co

ché leaf-wise + histogram, LightGBM tap trung hoc sau vao nhimg dic trung quan trong gitp

tict ki¢ém bd nhd vira nang cao do chinh xéac.

Tiéu chi AdaBoost XGBoost LightGBM

Téc d0 huan [ Cham Nhanh hon | Nhanh nhit (nho leaf-wise + histogram)
luyén AdaBoost

Do chinh x4c Trung binh Cao Rét cao (t6i wu 151 tot hon)

Kha nang xir 1y | Han ché Tét Rét tot (thiét ké cho scale)

dir li€u 16n

Tiéu thy bd nhé | Nhiéu Vura phai [t nho binning (histogram)

HO tro song | Khong Co C6, t6i vu manh

song/GPU
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Ung dung thuc | Bai toan nho Kaggle, data | Cham diém tin dung, du doan, xép hang
té mining
Do chinh xé4c | Trung  binh, | Cao Rét cao v6i tham s6 phu hop

thuc té (tabular)

nhay nhiéu

Thuét toan Gradient Boosting chinh 1a yéu t6 chinh dan dén quyét dinh str dung model nay.

Decision

Tree 1 7

Result 1

Training samples

Decision
Tree 2

Decision

Tree 3 /.\

v %

@ 00 o

Final prediction

Result 3

Hinh 3-6. Thudt toan Boosting Gradient cua LightGBM
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Accuracy
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Iteration

Hinh 3-7. Thudt toan Boosting Gradient cua LightGBM

Xir Iy dir liéu da dang: Gradient Boosting c6 kha niang khai thac ca dir liéu truyén théng (lich
stt vay, CIC) va phi truyén thong nhu hanh vi mua sim online, dit liéu vién thong, sit dung vi
dién tur, hay tham chi dir li¢u mang xa hdi.

Ting dd chinh xac: Bang cach hoc tir sai s6 clia cac cdy trude d6, mo hinh dan cai thién chét
luong dy doan, giam thiéu tinh trang bé s6t khach hang tiém nang.

Cong bang hon: Khong con phu thudc hoan toan vao lich sir tin dung, mé hinh c6 thé danh gia
nang lyc chi tra dua trén thoi quen tai chinh va hanh vi thyc té.

Ra quyét dinh nhanh: Nho kha ning huin luyén va suy luan nhanh, Gradient Boosting gitp
ngan hang dua ra quyét dinh cép tin dung kip thoi, hd trg mé rong dich vu tai chinh dén nhiéu

nhom khach hang hon.
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1) Input features
(JSOM & sources + demographics)

¥
2) Validate & Sanitize
- Required fields

- Domain check 0..1

- Fill default/NA

- Clip extreme

A 4

3) Final vectorization
comrect order f schema_version

/

4) LightGEBM inference
- Traverse trees, pick leaves,
sum leaf weights
- Output log-odds f{x)

h 4

5) Sigmoid
p_raw = 1/ 1+e-fix))

h 4

6) Calibration (Isotonic)
p_cal = iso{p_raw)

"7) Prior shift (optional)
runtime_prior set?

\

10) SHAP
- Compute per-feature
contribution

h 4

11) Explainability
Top-3 reasons +/-

pd = Saerens(p_cal, prior_runfime) pd =p_cal
&) Map PD to Score
score = 600 + 50%log2({(1-pd)/pd)i20)
clip 300..900
Decision threshold:
/ .--.--"'|"'--.--. ‘\\
==700 650 - 699 =850
‘ APPROVE ‘ ‘ REVIEW ‘ ‘ REJECT ‘

\ h 4 /
12) Output JSON

score, pd, decision, reasons, versions

Hinh 3-8. Scoring workflow (Al)

Ta s& demo 3 bd metadata voi 3 két qua kém 3 cac tin hiéu dan dén mirc % pd, dudi day 1a giai

thich cho céc tin hiéu 1am bién dong diém.
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PD: Xdc sudt khdch hang khéng tré dugc ng (vé no).
PD thdp - khdch hang an toan, it rii ro. X
PD cao - khdch hang nguy hiém, dé vgng. E58

*Théng tin co bdn

"pd_true": O,

"age": 38,

"monthly_income_vnd": 60000000, "emp_contract": 1, "emp_formal": 1,
"emp_gig": 0,"emp_self": 0, "emp_student": O,

"region_CT": O, "region_DN": O, "region_HCM": 1, "region_HN":
"region_NT": O,

"gender_F": 0, "gender_M": 1,
*Di liéu lién lac va mang xd& hé
"sms_count": 180, "sms_in_ratio": 0.70,

"sms_fin_ratio": 0.00, "sms_kw_ratio": 0.00,

"contacts_count": 500, "contacts_risky_ratio": 0.00,

"rel_coworker_ratio": 0.30, "rel_family_ratio": 0.30,

"rel_friend_ratio": 0.20, "rel_service_ratio": 0.10, "rel_unknown_ratio": 0.10,
"social_rows": 120, "social_active_days": 26, "social_posts_sum": 15,
"social_likes_sum": 1200, "social_friends_avg": 800, "social_violations_avg": O,
"social_engagement": 0.25,

*Thuong mai dién tu

"ecom_orders": 36, "ecom_spend_sum": 3000.0, "ecom_basket_avg": 83.3,
"ecom_cod_ratio": 0.00, "ecom_return_ratio": 0.00,

"ecom_cat_beauty_ratio": 0.05, "ecom_cat_electronics_ratio": 0.25,
"ecom_cat_fashion_ratio": 0.10, "ecom_cat_gaming_ratio": 0.00,
"ecom_cat_grocery_ratio": 0.20, "ecom_cat_home_ratio": 0.25,
"ecom_cat_others_ratio": 0.15,

*Hoat dong web va email

"web_visits": 80, "web_banking_ratio": 0.40, "web_education_ratio": 0.15,
"web_entertainment_ratio": 0.10, "web_gambling_ratio": 0.00,
"web_news_ratio": 0.20, "web_shopping_ratio": 0.10, "web_short_loan_ratio":
0.00, "web_social_ratio": 0.05, "email_count": 180, "email_overdue_ratio":
0.00, "email_type_job_ratio": 0.10, "email_type_promo_ratio": 0.05,
"email_type_statement_ratio": 0.15, "email_type_transaction_ratio": 0.55,
"email_type_unknown_ratio": 0.05, "email_type_utility_ratio": 0.10

0, "region_HP": 0

Nam, 38 tudi - do tudi &n dinh

Hb Chi Minh - Khu vuc thanh thj 1&n, diéu kién kinh té x4 hoi tét
60 triéu/ thang - thu nhap cao o ¥

Cong viéc hgp ddng chinh thic - nghé nghiép 6n dinh

C6 két nbi xa hoi that, giao tiép tét, khong spam

Mang luéi rong, danh ba khong cé lién hé cé nguy co rui ro, quan
hé da dang, 6n dinh 0¥

Mang xa hdi manh, hoat dong thudng xuyén, khong tai khoan o,
khong cé hanh vivi pham Fo#

Mua sdm déu, tiéu dung kha L&n, mirc chi tiéu trung binh hop ly

Danh muc da dang, chi tiét thiét yéu, tai san gid tri cho thay
mirc séng cao o ¥

Thuong xuyén dung ngan hang online, quen thudc véi tai chinh
Khong dinh web ¢ bac, tin dung den
Khéng ng qua han #o#

Cha yéu giao dich that, tai chinh minh mach

Két luan: dugc duy@t nhé& thu nhap cao, céng viéc 8n dinh hanh vi tai chinh minh bach,
mang xa hdi lanh manh, khéng cé diu hiéu no qua han

Hinh 3-9. Approve metadata
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*Thoéng tin ca bdn

"pd_true": O,

"age": 34,

"monthly_income_vnd": 45000000, "emp_contract": 0, "emp_formal™: 1,
"emp_gig": 0, "emp_self": 0, "emp_student": O,
"region_CT": O, "region_DN": O, "region_HCM":
"region_NT": O,

"gender_F": 0, "gender_M": 1,

*Dirliéu lién lac va mang xd hoi
"sms_count": 200, "sms_in_ratio": 0.6,
"sms_fin_ratio": 0.0, "sms_kw_ratio": 0.0,
"contacts_count": 350, "contacts_risky_ratio": 0.0,

"rel_coworker_ratio": 0.25, "rel_family_ratio": 0.25,

"rel_friend_ratio": 0.20, "rel_service_ratio": 0.10, "rel_unknown_ratio": 0.20,
"social_rows": 60, "social_active_day: 5, "social_posts_sum": 20,
"social_likes_sum": 300, "social_friends_avg": 500, "social_violations_avg": 0,
"social_engagement": 0.15,

*Thuong ma 7

"ecom_orders": 24, "ecom_spend_sum": 1200.0, "ecom_basket_avg": 50.0,
"ecom_cod_ratio": 0.05, "ecom_return_ratio": 0.02,
"ecom_cat_beauty_ratio": 0.05, "ecom_cat_electronics_ratio": 0.20,
"ecom_cat_fashion_ratio": 0.10, "ecom_cat_gaming_ratio": 0.05,
"ecom_cat_grocery_ratio": 0.20, "ecom_cat_home_ratio": 0.20,
"ecom_cat_others_ratio": 0.20,

"web_visits": 60, "web_banking_ratio": 0.30, "web_education_ratio": 0.20,
"web_entertainment_ratio": 0.10, "web_gambling_ratio": 0.0,
"web_news_ratio": 0.20, "web_shopping_ratio": 0.20, "web_short_loan_ratio":
0.0, "web_social_ratio": 0.20, "email_count": 120, "email_overdue_ratio": 0.0,
"email_type_job_ratio": 0.10, "email_type_promo_ratio": 0.10,
"email_type_statement_ratio": 0.10, "email_type_transaction_ratio": 0.60,
"email_type_unknown_ratio": 0.0, "email_type_utility_ratio": 0.10

Két luan: Thu nhap cao c6 cong vié

"region_HN": 0, "region_HP": O,

Nam, 34 tudi - d6 tudi 6n dinh

H& Chi Minh - Khu vuc thanh thi lén, diéu kién kinh té xa hdi tot
45 triéu/ thang - thu nhap cao #o#

Cong viéc chinh thirc ¥

Nhung khéng c6 hgp dong ghi nhan

C6 két ni xa hoi that, giao tiép tot, khong spam ¥

Mang ludi kha rong, danh ba khong c6 lién hé c6 nguy co rdi ro,
quan hé da dang, 6n dinh ¥

Ghi nhén c6 sb la goi tdi

Mang xa hoi kha, hoat ddng thudng xuyén, khéng tai khoan o,
khong cé hanh vi vi pham #@#

Mua sdm déu, tiéu dung tuong ddi, mirc chi tiéu trung binh
hop ly &%
Danh muyc da dang, can bang chi tiéu thiét yéu va tiéu khién

C6 str dung ngan hang online
Khong dinh web cd bac, tin dung den ¥

Khong ng qua han #o#

Cha yéu giao dich that, tai chinh minh mach ¥

8n dinh, ¢6 quan ly chi tiéu. Mang xa hdi lanh manh,

khéng c6 dau higu ng qua han. Tuy nhién céng viéc khéng cé hgp déng ghi nhan. C6 kha
nang dugc Approve

Hinh 3-10. Review metadata

*Théng tin co bén

"pd_true™: O,

"age": 22,

"monthly_income_vnd": 3000000, "emp_contract": 0, "emp_formal": O,
"emp_gig": 1, "emp_self": 0, "emp_student": O,

"region_CT": 1, "region_DN": O, "region_HCM": O, "region_HN": O, "region_HP": O,
"region_NT" O,

"gender_F": O, "gender_M": 1,

*Dirliéu lién lac va mang x4 hoi

"sms_count": 80, "sms_in_ratio": 0.2,

"sms_fin_ratio": 0.4, "sms_kw_ratio": 0.4,

"contacts_count": 60, "contacts_risky_ratio": 0.35,

"rel_coworker_ratio": 0.05, "rel_family_ratio": 0.05,

"rel_friend_ratio": 0.10, "rel_service_ratio": 0.20, "rel_unknown_ratio": 0.60,
"social_rows": 60, "social_active_days": 5, "social_posts_sum": 60,
"social_likes_sum": 10, "social_friends_avg": 80, "social_violations_avg": 2,
"social_engagement": 0.02,

*Thuong mai dién ti

"ecom_order: , "ecom_spend_sum": 120.0, "ecom_basket_avg": 15.0,
"ecom_cod_ratio": 0.90, "ecom_return_ratio": 0.30,
"ecom_cat_beauty_ratio": 0.10, "ecom_cat_electronics_ratio": 0.0,
"ecom_cat_fashion_ratio": 0.50, "ecom_cat_gaming_ratio": 0.20,

"ecom_cat_grocery_ratio": 0.0, "ecom_cat_home_ratio": 0.0,
"ecom_cat_others_ratio": 0.20,

"web_entertainment_ratio": 0.40, "web_gambling_ratio": 0.20,
"web_news_ratio": 0.0, "web_shopping_ratio": 0.40, "web_short_loan_ratio":
0.70, "web_social_ratio": 0.50, "email_count": 40, "email_overdue_ratio": 0.20,
"email_type_job_ratio": 0.0, "email_type_promo_ratio": 0.70,
"email_type_statement_ratio": 0.0, "email_type_transaction_ratio": 0.10,
"email_type_unknown_ratio": 0.10, "email_type_utility_ratio": 0.10

Nam, 22 tudi - dd tudi tré, thudng chua 6n dinh sy nghiép
Can Tha

3 triéu/ thang - thu nhap thap, kha nang tra ng han ché
Cong viéc thdi vu - nghé nghiép tu do, khéng 6n dinh

Lugng tin nhan it, cht yéu giri di

Nhiéu tin lién quan dén tai chinh/ vay muon, sé lien hé it, co nguy
coruiro B8

S la goi tdi nhiéu

Mang ludi xa hoi yéu, thiéu 6n dinh B8l

C6 hanh vivi pham E58

Giao dich nho, khong thuong xuyén BBl

Chi tiéu vé tiéu khién, khong phai hang thiét yéu B8l

Khéng sr dung ngan hang online

Truy cap nhiéu vao trang web c& bac, vay néng B8
C6 ng qua han BB

Phan Lon La email quang céo, it giao dich that B8l

Két luan: Chira nhiéu yéu té rii ro cao. Thu nhap va cong viéc khéng 8n dinh. Lién lac va
mang xa hdi yéu. Hanh vi thuong mai dién tir khdng minh bach. Tiép xtic nhiéu véi vay
néng va cd bac, kém no qua han

Hinh 3-11. Reject metadata
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Hinh 3-12. Hiéu nang mo hinh LightGBM

Web (framework Spring MVC-java)
Trong du an Intensifier, nhom st dung mé hinh Spring MVC, mdt mé hinh web end-to-end cho
sd dong cac trang web dang hién hanh trén internet ngay nay.
Vi sao sir dung Spring MVC?

Dé hoan thién dy an v6i mirc 4 MVP (Minimum Viable Product), thi mé hinh Spring
MVC véi framework Spring Boot 13 Iyra chon hoan hao dé xay dung cho hé thong nay.

Phén 16p 16 rang (Model - View - Controller), gitp dong nghiép vu d& duoc kiém soat
hon: Controller — Service — Repository — Database.

Pay 1a mé hinh duoc tich hop hé sinh thai chuan bao gdm JSON va thoi gian dugc ciu
hinh sin qua Jackson — ta c6 duoc payload nhét quan giira input va output.

Tich hop sin RestTemplate dé goi Model API (dich vu blockchain-lite).
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Mo hinh Spring MVC ¢6 cdu trac nhiéu endpoint nhé — dy an dé build CRUD va goi hd
tro tir JdbcTemplate — dé m& rong dy an dén muc d6 hoan thién ma khong can phai refactor

qué nhiéu code.

Dé dang tich hop Al va Blockchain:
AI (Model API): Hé thong s& xac dinh consent ciia ngudi di vay c6 hop 1¢ hay khong, sau dé
goi FastAPI dé 1ay cac tham sd PD (Probability of default), diém, minh bach 3 1y do cho ngudi
dung rui ro (SHAP), sau d6 s& ghi két qua vao Database dé hién thi va truy vét.
Blockchain-lite: Backend khi chdm diém s& dbi chiéu txHash méi nhat ciia consent; két qua
chdm diém ludn gin véi consentld/txHash dé truy vét. Moi quyét dinh déu chimg minh duoc 1a

chi xdy ra khi con consent hop 1€.

3.1 Cong nghé sir dung:

et Spring Boot + Spring Web MVC: khoi dong nhanh, routing REST quen thudc, d& cau
hinh, cong ddéng 16n — phu hop MVP can téc do trién khai. (Cau tric
controller/service/repository/config).
0 Jackson (JSON + JavaTime): dam bao dinh dang thoi gian/JSON thong nhét, tranh 15i

timezone.

« Java , ,
> Josc JdbcTemplate/SimpleJdbcCall: goi SP tryc tiép, kiém soat SQL va hi€u nang; giam ma

sat khi schema da co.

Lombok: giam boilerplate (constructor/getter/setter) — code service/repo gon.

RestTemplate client: tich hop Al (FastAPI) va Ledger qua HTTP; don gian, du dung cho du an
muc do0 MVP.

® OpenAPI/Swagger: dé ty sinh tai liéu API khi cdn demo.

Thymeleaf + TailwindCSS (CDN) + Vanilla JS (fetch) cho mini-Ul: dung lam giao dién
Borrower va Risk, goi truc tiép API va trinh bay dudi dang JSON.

Use case cua h¢ thong:
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Hé théng Credit - Al - Consent

= Ch&m diém & Giai thich ~ )------ Goi ch&m diém + SHAP ™=~ ">
<<include ;>
Thu thap metadata (6 ngudn)

Luu hd so & quyét dinh
(Audit/Trace)

Dang nhap (On board)

Xem chinh sach & pham vi dir liéu

Model API
o (Scoring/Explain)

Khach hang
(Borrower)

Ngudn dir liéu: SMS/Email/
E-com/Web/Social/Contacts

Consent Ledger

Admin (blockchain-lite)

rliro
(Risk
Admin)

Xéac minh consent (Theo
Consentld/TxHash)

Ghi nhan quyét dinh (Approve/Review/Reject)
Kich hoat chdm diém lai (Rescore)

Hinh 3-13. Usecase ciia hé thong

3.2 Database

Intensifier sir dung hé co so dir liéu SQL Server dé luu trit ciing nhu phat trién trong twong lai.

Duéi day 1a Schema Database ciia hé thong Credit-AI-Consent.
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vault.ApplicantPIl

PK

applicant_id: UNIQUEIDENTIFIER

full_name: NVARCHAR(200)
email: NVARCHAR(256)
phone: NVARCHAR(32)
national_id: NVARCHAR(64)
address: NVARCHAR(400)

created_at: DATETIME2(0)

core.FeatureStore

core.Consents

PK

consent_id: CHAR(64)

applicant_id: UNIQUEIDENTIFIER
scopes: NVARCHAR(400)

expiry: DATETIME2(0)

status: VARCHAR(10)
last_tx_hash: CHAR(64)
subject_pubkey: NVARCHAR(200)
created_at: DATETIME2(0)

updated_at: DATETIME2(0)

core.Applications

PK

id: UNIQUEIDENTIFIER

PK

id: BIGINT IDENTITY(1.1)

core.Applicants

applicant_id: UNIQUEIDENTIFIER
feature_schema_version: VARCHAR(20)
features: NVARCHAR(MAX)

as_of: DATETIME2(0)

PK

id: UNIQUEIDENTIFIER

created_at: DATETIME2

updated_at: DATETIME2

core.RawSources

PK

IGINT IDENTITY(1,1)

applicant_id: UNIQUEIDENTIFIER
source_type: VARCHAR(20)
payload: NVARCHAR(MAX)
window_start: DATETIME2(0)
window_end: DATETIME2(0)

collected_at: DATETIME2(0)

applicant_id: UNIQUEIDENTIFIER

consent_id: CHAR(64)  —
status: VARCHAR(12)

created_at: DATETIME2(0)

updated_at: DATETIME2(0)

core.Scores

PK

id: BIGINT IDENTITY(1,1)

application_id: UNIQUEIDENTIFIER
consent_id: CHAR(64)

tx_hash: CHAR(64)

model_version: VARCHAR(20)
feature_schema_version: VARCHAR(20)
score: INT

pd: DECIMAL(6.5)

decision: VARCHAR(10)

top_reasons: NVARCHAR(MAX)

created_at: DATETIME2(0)

Hinh 3-14. Database schema
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CHUONG 4. KeT LUAN (CONCLUSION)

Du 4an hudng dén hoan thién 100% céc tinh ning cua du an, chtr khong chi & mitc MVP bao
gom:

SDK cho mobile va web: Nhom s& phat trién cac bd cong cu phan mém (SDK) cho Android,
i0S va Web dé xir Iy cac thao tac dir liéu co ban, kém theo mot hé théng quan 1y viéc thu thap
dir liéu qua hang doi tin nhin (nhu Kafka hodc RabbitMQ).

Feature store va quan ly dir liéu: Nhoém s€ trién khai mot hé théng luu trit dix liéu ¢ clu trac
cho viéc quan 1y tinh ning, v&i cac tinh ning nhu két hop dit liéu theo thdi gian va kha ning cap
nhit dir liéu theo timg budc hodc b sung dit liéu da thiéu.

Cai thién cong biang: Nhom sé trién khai cac cong cu giam sat cong bang nang cao, chang han
nhu mot bang diéu khién dé kiém tra su bat cong trong quyét dinh, mau théng béo cho ngudi
dung khi c6 quyét dinh bt cong va bao céo chi tiét vé hiéu sudt cia mo hinh.

Kiém thir mé hinh va tw dong quay lai: Dy 4n s& hd trg A/B testing véi nhiéu phién ban mé
hinh va kha ning ty dong quay lai phién ban trudc khi c6 15i, giup viéc thir nghiém mo hinh an
toan hon trong mdi trudng san xuat.

MLOps tw dong héa: Quy trinh sé& tr dong tai huin luyén mé hinh theo lich trinh, két hop kiém
tra chat lwong dir liéu va giri théng béo qua Slack hodc email, ciing v6i mot hé thong quan Iy mod
hinh tap trung dé theo ddi tat ca cac phién ban.

Bdo mat nang cao: Bdo mat s¢ duoc tang cudng véi vi¢e quan ly khéa ma héa (KMS), tu dong
xoay vong khoa, ghi nhat ky ngan ngtra ro ri dit liéu (DLP) va mdt co sé dir li¢u riéng bi¢t cho
thong tin ca nhan nhay cam (PII).

Quin ly dong ¥ ning cao: Nhom sé& cung cap kha ning kiém soat chi tiét hon d6i vai dir lidu
ddng y, bao gém viéc thiét 1ap thoi gian hét han cho cac ngudn dit liéu cu thé va kha ning thu
hdi dong ¥ trén toan bo hé théng véi day du bao cao kiém toan.

Mé rong ngudn dir liéu: Nhom sé tich hop thém cac ngudn dir liéu nhu héa don tién ich, vi
dién tir va kham pha viéc str dung hoc lién két (FL) hodc bao mét riéng tu phan tan (DP) dé ting

cuong bao v¢ dir li€u va quyén riéng tu.
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Giao dién nguoi dung (UI/UX): Mot giao dién nguoi dung hoan chinh s€ dugc xay dung, bao
gom tmg dung cho nguoi vay va bang diéu khién quan 1y rai ro cho quan trj vién, véi cac tinh

nang chi tiét cho phan tich nhom va so sanh.
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