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Abstract
This study is based on the Give Me Some Credit dataset and has developed a credit scoring card
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model that integrates WOE encoding with logistic regression, to address the core challenges faced
by financial institutions in credit risk assessment. The main contributions of this research are as fol-
lows: it proposes an optimized feature discretization method which can effectively deal with nonlin-
ear relationships and enhance model interpretability by using WOE transformation; it constructs a
comprehensive evaluation system that includes KS statistics, PSI stability, and multiple decision
thresholds, significantly improving the comprehensiveness and business of model validation. Empir-
ical results show that the model achieves an AUC value of 0.85 and a KS statistic of 0.452 on the test,
demonstrating excellent risk differentiation capabilities, while the PSI indicator verifies the stabil-
ity of the model across different groups. The methodological framework of this study not only pro-
vides technical references credit risk assessment but also its evaluation system can be generalized
to other financial risk prediction scenarios. However, there is room for improvement in the depth
of feature engineering and the breadth of model, pointing the way for further research.
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Table 1. Table of original variables
F 1 RIREER

6322
Serious Dlqgin2yrs
Revolving Utilization Of Unsecured Lines
age
Number Of Time 30~59 Days Past Due Not Worse
Debt Ratio

Monthly Income

#id
FETR A T 90 K B RE A g i R
R UL S AR F R R] FAIBE 5 A EL Ay
RN ks
35~59 KA HMEAREEEK
il
ELION

Number Of Open Credit Lines And Loans REEIE SRR = FE TR
Number Of Times 90 Days Late E OB 90 Kak LA ik EL .
AN SR A S

N D 60~89 R MUK, (HAE 5P A .

Number Real Estate Loans Or Lines

Number Of Time 60~89 Days Past due Not Worse

Number Of Dependents KT FK BN, T25%%)
3. BIRS#h
3.1. BEIREX

3.1.1. MBHEMEFES
AT BN AR EA B A T (EERIALE A S =N 7T . 78 SE R RE 2 ORR B 75 B A
In#. Ak M, 1514 aconda H pipinstall £ 6144 HE4T 22 55 PN

312. BARIBHERELRRER
Bdi kI8 T Kaggle ] Give Me Some Credit 352£5 H, i cs-training.csv XA 15 J3 5 IREA %L
i, BT 1LAEE, KBUSHWNE 2 Fis.

Table 2. Give Me Some Credit data variable information overview table
5% 2. Give Me Some Credit #IRT2EE—11%k

Variable Name Description Type

Serious Dlgin2yrs Person experienced 90 days past due delinquency or worse  Y/N

Total balance on credit cards and personal lines of credit

Revolving Utilization Of Unsecured Lines except real estate and no installment debt like car loans percentage
divided by the sum of credit limits
age Age of borrower in years integer
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Number Of Time 30~59 Days Past Due Not ~ Number of times borrower has been 30~59 days past due .
. integer
Worse but no worse in the last 2 years.
Debt Ratio Monthly debt payments, alimony, living costs divided by percentage
monthy gross income
Monthly Income Monthly income real
- Number of Open loans (installment like car loan or .
Number Of Open Credit Lines And Loans mortgage) and Lines of credit (e.g. credit cards) integer
Number Of Times 90 Days Late dNuuember of times borrower has been 90 days or more past integer
Number Real Estate Loans Or Lines Number_ of mortgage and real estate loans including home integer
equity lines of credit
Number Of Time 60~89 Days Past Due Not ~ Number of times borrower has been 60~89 days past due .
. integer
Worse but no worse in the last 2 years.
Number Of Dependents Number of dependents in family excluding themselves integer

(spouse, children etc.)
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come HAREE N 29,731 4, BUEEEZ, HFAEE Number Of Dependts 25 4 3924 />, GRIAE B .

tH T Monthly Income fA7EBR AR, BRRME AR S, PIIEFIHT R 72l T A0 B8], 753X BRI H
BEALARMRIE, A SR RAE HI 7S 543 B O AR AE IR BRI (I3 A R AR, K CARHIE RS 25347 U1 5,
RN, X AR FIRFAEEAT T .

F1-T- Dependents 2% &k AR LAt /b, BT DL B B 0t S A4 A5 28t AN 2 08 RGO R R R o XoF it 2K Adk
e, MEREE D
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Figure 1. Credit transactions box plot
1 ERERELE

100 -

CEEEDAD O

80 -

60 -

40 -

20 -

age
Figure 2. Age box plot
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3.3. REMHIES T

TEZENIAERL Y B, AT — RS IAE I BEE AT R R EE 28T (Exploratory Data Analysis). A< 3CF
FH python {CHS A 1E 2575 A B X RFAE AR B4R R A A WNBEAT 208, HAh AR B2 B 24l

3.3.1. Age ((FEI) IFE M BIB O
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Age Distribution
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Figure 3. Normal distribution of age
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3.3.2. Monthly Income (AN IREEEIEST
I 450, AN KRR IESS G, FEgairik.

3.4. TEIXRE
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Monthly Income Distribution (Under 50, 000)
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Figure 4. Normal distribution of monthly income
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3.4.3. IV fFETE

R 6, 45aME®, FATTLLA H Debt Ratio. Monthlylncome. Number Of Open Credit Lines
And Loans. Number Real Estate Loans Or Lines 1 Number Of Dependents 22 & 1) IV {H B B84, TRl GE
F1%, FrUAHERAE & x4, x5, x6. x8 1 x10. f#£E Revolving Utilization Of Unsecured Lines. age. Number
Of Time 30~59 Days Past Due Not Worse. Number Of Times 90 Days Late 1 Number Of Time 60~89 Days
Past Due Not Worse. HIfRFEZE&E x1. x2. x3. X7+ X9,

35 EHRFXL

UEFE BLE (Weight of Evidence, WOE) ¥4 1] LKt Logistic [A1 VAR Y 4 AR AR EvE o0 R A% X, 708 7 5t
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SeriousDIqin2yrs 0.00
RevolvingUtilizationOfUnsecuredLines - 0.00 1.00
age - 0.1 0.01
NumberOfTime30-59DaysPastDueNotWorse - -0.27 -0.00
DebtRatio - 0.01 0.00
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NumberRealEstateLoansOrLines - 0.01 0.01
NumberOfTime60-89DaysPastDueNotWorse - -0.27 -0.00
NumberOfDependents - -0.05 0.00
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Figure 5. Heat map of variable correlation
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Figure 6. Bar plot of variable IV value
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3.5.1. WOE #i&

MRAE 2 F 0 AR 45 34T WOE [H B ¥, FEKe 554k 25 SRAIE AR R I 2R e, RIDKHE I REIE WOE L.
HEFART BRI, (R WOE 3105 A8 & . JATHIE WOE 4k 58 B0nt Il 2k Hicdhs A i 3 s 45 &
T WOE %4,

3.5.2. Logistic BT

I WOE {f ¥ 4t 2 Jm ¥ HURFAE 45 i Revolving Utilization Of Unsecured Lines. age. Number Of Time
30~59 Days Past Due Not Worse. Number Of Times 90 Days Late 1 Number Of Time 60~89 Days Past Due
Not Worse BEATHEALIZE, F7L B4 AR, 55 05K 3.

Table 3. Logistic regression results overview
%= 3. Logistic [EVALER—EF&

variable coef Std err z P>z

const 9.7360 0.113 86.537 0.000

Revolving Utilization Of Unsecured Lines 0.6370 0.016 40.873 0.000

age 0.5056 0.031 16.339 0.000

Number Of Time 30~59 Days Past Due Not Worse 1.0311 0.030 34.885 0.000
Number Of Times 90 Days Late 1.7885 0.042 42.803 0.000

Number Of Time 60~89 Days Past Due Not Worse 1.1329 0.046 24.442 0.000

H13% 3 A AN AR [0 5 % AR A CLIE I BRI, R R

3.5.3. {RAYITAE

(1) ROC 45 AUC F&t5

NI BRI, @it ROC HiZ 1 AUC KA BLRL 1938l & 68 /7 . ROC 4214k — 4y
FHER X P AE I EE TR, @i H EIER(TPR) SR IE R (FPR) M R 2k, B J /s R 7R 4 A ] e
HRME TR, 458N 7. B 7 aTAEH, AUC EHy 0.85, Ui BRI T AE JiRcls, IERRER
1o AUC (HBRHE 1, fRFMBER X Ar IE FUREA IR RE iaE, 0.85 1) AUC {ET7E (S FH XU Tl 4738 - R 4
Ko UERA T M RTIX FOAMRHAEAS B PR 2RI — 3B o E A R, TR R 0BT

(2) KS giit &5 KS iz

KS (Kolmogorov-Smirnov) 4 i1 & e s i 458t i A A58 [X 43 FE A% o dR bR, I8 THER IR SAREAC
S A BRI B K 2 ok B AR A R I BE A1 [6]. S5 R ILIE 8. mE] 8 WTULEH, ARFAESRIN
KS {8 0.452, SmBATE 1) 0.3 JEuELL, UFEWIBE AL A M i) KU X 4 BE 77 . KS i ZRi% B 7R 145
RULE AR BE N (0 DX A0 FE ARSI, Bk v SR BIE A 0.328, LAY (1) [X 43 g J1ik BI0EAE » 3X — B AT
S RSP 2

3.5.4. BHAREMSH

PSI (Population Stability Index)H - W MA55 51 7E AN [F] i (8] B 1 54N [F) & P AR e 1, R i 44k
AP RbR . MRIEITIARAE, PSIE/NT 0.1 RonBAL R AR, 0.1~0.25 RonBIAI R R 4T,
KT 0.25 NHE7RAR A AT e R AR IS 75 B 00T . AR PEA [ BEAR (] 1Y) PSI B4 0.08, REARIA B AT
FasEt, RERsAEA [ BRI [a) BEARRR — B0 7l v g .
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Figure 7. Model ROC curve
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Figure 8. Model KS curve
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355 WHERERTH
TESEBRML S5 B, B — R SR R AR AR TV e 2R L 45 TR . AR E T 2 Ak R E
(0.10, 0.30, 0.50, 0.70, 0.328), FRLL VAl 1 & BIME T IUBIAERE, 4550 4.

Table 4. Comparison of model performance under different decision thresholds
4. TEPREEE TR BEEL R

R RE il ES AEE F1 2% MR ERER
0.1 0.324 0.892 0.476 0.683 A HE A
0.3 0.518 0.751 0.613 0.812 L
0.33 0.542 0.728 0.621 0.823 AL
0.5 0.681 0.542 0.604 0.852 PR AR AL
0.7 0.783 0.328 0.462 0.861 ARAC R

PRI 2 4 FRATTAT LT X6 AN 5] e 5 R EL R AN [ (0 M 45 SR B« I IRIMEL(0.10), 38 FH T KU HE A 3 5,
A 1E] 2 EIA 89.2%, el i KRR I TE XS &, (ERE I AN UK, RS R Z R PRI
(0.30~0.33), &M TH MG Sr e #tt, TEXSHAZ AN A [ 2 AU R AF-F47, F1 oy 8ok $ig(E 0.621, 24t
FEM F ISR Ao =7 81E.(0.50~0.70), & Ty & 7 BORAE BY et KSR BT, (HH R TR,
A AE R R 2 AR 25 7

DA AE VR SR BIME 0.33 i, AL HINREF PR, WK 9. tHE 9 A, HIEFI(TP)H 728 fl, Atk
BUOER TN KBS 2 s AR IEGI(FP)E 615 9, ARG 9 KBS 1 IEH 2 s FLAAHI(TN) A 2842 Hi,
B TR TR ) IE 5 s BAABI(FN)G 272 1, AR RLE A ARG & . ZBE T v R I 2
82.3%, 3R AHAR Y BEAR TN BE R 4f

SRIBHEME (Cutoff = 0.30)

HSfa 207 2686

T2 TAES
TR

Figure 9. Confusion matrix chart
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3.6. &£F WOE-Logistic {5 HiESFiE#E

A Logistic [F1 )5 GE 4 [F )AL VE R, 4 BER VR R & 1 5 R 2 PR R
BR8P Ak (A A, R AT DU AR SR . W AR MR L AL A S U D SR

TEVPAr RERARE, 0 T EA M 4 MR, SRS IEER A 8, TR AR B 1) 4 B R AN
BENZFEARRANS 7y, FREREARNS S AW B ZE R AR R R,

*Aﬁﬁﬁﬁ£ﬁi*,ﬁ#ﬁméﬁﬁmﬁﬁmﬁiﬁﬁWMﬁﬁﬂ AR B R A B AR =

REIUE M BOn S 2], IR AR SR MR, T DA 28 M i A AR B B B0 s, S
%A%%Aﬁ?@Aﬁﬁ AT DLAEH TS RS W B AR IR i (R 45 R B 4 B ol o SR R B — M
HEVPr RABAY, Bt HBERA Logistic [IUEAEAYTE R, HoAh SCRFBEZR S tH 0 70 S X Re g R R AR IR 2 7
i, WAIMNES BN ERE)ME T BN L= AR PUE R 2 E

36.1. SEHEAR
MRAEAH R, BRI A 3 UE
Score = A—B(b+w,x, +---+W,X,)

S, ASH X, oo, x, L WOE SEHUE T T H6f, 7 BLT LIS e F IR
Score= A-B {b +W (a)11511 + @0, +)
+ Wy (@8 + @y 0+ ) 1
+W (wnl5n1 + wn25n2 +- )}
=(A-Bb)—(Bwm, )3, (BWC’)M) (31)
( Bw,w,, ) ( Bw,®,, )522
(BW wnl) (BW wn2)5n2

ﬁ¢, w; BRI DNAESHES | AR WOE, 6 FonAh i 0GR T d)as j M. A
,mHTHM@%ﬁﬁﬁmmEﬁ,Lﬁ%%%ﬁ@ﬁ%f%ﬁ,MES%%O

Table 5. Calculation of scorecard scores

=5 A FHERE

AR 2H ) SHE
HeAil 4y - (A-Bb)
1 —(Bwa,)
X1 2 —(Bw,ay, )
1 —(Bw,@,)
Xn 2 —(Bw,®,,
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3.6.2. SHEMHE

WRABERTH A AR, W R BRI E R X AT o Al 7 1 795
4y, FHEAZ & Revolving Utilization Of Unsecured Lines. age. NumberOfTime30-59DaysPastDueNotWorse.
Number Of Times 90 Days Late £1 Number Of Time 60~89 Days Past Due Not Worse R4 4344 [X. [i] 45 2 #H 5
I 7ME -

3.6.3. FEHITESFRGHE

M FIRRERL, AT DU B E SRR AT (S VT A o FRAT A T LA BRI G Kb 1) A B A AT 43
AR ABAE AT FVE oo JaSAE R, AT DR IR PP R U B BRI, ARIE R T 18
i SEESREEZSIEC TN

4. REERE
4.1. AXRLE

ARG HAL £ T I8 UE T WOE-Logistic {5 T4 REAL, Z.ORBIEW: @it & WOE &
B AL TR, Rels G RO B HIE A AR Z M AR R, AN IR FFERL DL 25 T RREE s 275 VP Al
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