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W AE XS B R R R 22— Rk, A SCHRE T80T B4 Al /A X BE l A5 FH XS 3E 47 27
AMUA BT R ESR LR BT EHAeRs LR, WX EHE5 b E R0 2 SRR AN s 20
EE L REAAERITE L,

. X#rEk

TERE A XS 7T, AR FERETHA W F—, F0F B 2wl fE XU
WHE EZME TR AIGE ST . BATRE I S0 5548 65 0 S5 =, EFXE/IMEA AT FH XU BB 5E
DM T R AR S IR, A EIR R (R EEC RS O REAL, JUHETER
M MR RE A, HeE - UEEARE AR R, BB = BT A E B RS, X
AN B B UG e, X A% G A5 FH U PN AR R AE VT RS i A5 IS ] B 7
MG, RIMAEGANAT HREEPEA A R = 38 I PER AR, BRI, A L TR O X Y
{F0R5c Yy, REE A B TF FHORER, SR H AR 228804 LA B 0T RS Al 145 FH XU PP
RREAEE G . AT AF RO AR R AT 2 W BRIRE ) . BEfiRe s . EiZhe s .
JEACRE ) S A W S5 R AR 7 R IE 1, FEIRGEAE 7 Bt Y WIEE A T ARl A 2 e il
5 RS 520 o R ORISR R, Ml X3 B A il R R KT | 5 W28 B UK A Al I 55 TR
FXF RE AAF T XU () sE i AR 20 i N B IR BOR B SR 55 IR, WE T AEdEXT
FRAe BB Al A5 XS TE A iR R o R RCRR 28 Y R B, IRE A AF XS PP 5 4
bk N SERR 6 5T N5 AL EE VIR O, Ak 5 58 N JE AR . AR b B E] . R ZE RS
P BB A 2R 5 A E B A T A AE S AR OCOC R o AT L, 52 RS il 7 X
W B PR R AR LRI A, T RVE A 258 T . BRI BB ) 58 55 R, A HLAT T XU B 5 32 L2
DRI sh FBCR S . PR, G TR 55 PR 3R X BB A I AR XU (Y 52 il A7 i — DR ST 25 1)

TERCFE ARl 7 i, B B K 22 J 4 W B0 2 Rkt il il 9 e 55 R R 2 Jre 1 4
SVEM, B S A mEOR A RCE 2 SR AE T R, BT B il B A X PR S
M AR A S (B S Bt . AR O AT T Rl S AR R A R Z B OE R, RIS
TR B A R B A AR E A g 25 R RAEESE N R B SE A Y W
ST, BT T Tl R AR R /N A5 55 Rl B A R i SRR BT 2, DT A v
AR B RCR AT R A R, W REM A REA BEWNEN . 2R, AR T8
W B Al 50T B RS AL AR FH XU VAN b i = R A RER I o RS AP A S Tl () il 5 e . g%
S, HART FRamHF AR, B BHE RO Hh R S mHE R, S E /M
b ) 4 IR 55 AT AR . PR, AR SO TR B RO AR AN RS AL AR FH XU, REAS A BUOR &
] 5 RS AR B PPN ARG G, AR A ar 7 XU AT 42 B dif 4 T~ 97 R e il 55 i A s J L, B
JIRE AL B A

TEAMAR IR 75 T8, A WSS 2R R DK P2 T Al g 2R 1 3 2854 51
Bio MG B IEAN B RUAR BT & R i sk B rfr, AILES 24 20 O vk i o AT FF A 3 L. Odom Fil
Sharda " Y it 28 ) 28 AL 5 | NERATAR BRECHE J A Ul Sy il A5 HRURS: ) 2 AL PE A B2 42 17 4R
ff. Vapnik ?" #EH T SZFEmEHL (Support Vector Machine, SVM) ¥k, %5 e PR & 4E 84
AL ] 43 A - BAT — e 228 . Jones 55 2 R T Logistic [FHE AR R A5 FH X
B TP e LR AT BRI R, (HAEPT RS Al IR 79 52 2% AU R R BT A7 7 Tl
DS BEAS R AT, AR, MLas > i i B B2 1 Al A7 XU DA R S A B .
I A TR ARy SCH 1) SR AL I B ) A5 RS PPN Y, e SAZ BB T T/ M A A
DAV P-4 s LA 4 i B TOUIDRG B RN CR o 2R RISk Ak 2 SR BENLAR MG, R T Al il 9%
AR AE RS ) 22 ma R R, I ST T LN 4 U IR [V AF PO R T RS
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PRI A AR P RIS PR 28 5 v sz e mv /Aol A FH XURS: A5 2 A9 9 8 L R 8 7 o 4 ik 4 i 29 XL
R o WLRESE 7 R Cos-K-Means #5 B SEFN E I F8 bR AR &, S8 17X B 4 wl i 2
B A R EE T . PRk, AL AR X RS Al A5 X 2E A7 9, BERS AR AN A S
A AF XS PP AR R B I, 838X R Al A7 FH XU PR 19 7 e A

ASCHY A BR ST LU T = A5 . 55—, ASSCRBIEE RS T8 = Ll RE A
W, ZE REMIEFRERY . DI SEEANPRARE, 5IAR T BeRsEox—Ik
WA 5546, S STRARIE A AN, MEE T T RE A Z4E A XN A SR, LITRAMESE
15 FH RS PPN AR 10 3 B AR M IV 55 HR PR A B — S B P . 55—, APXFRCE MBI e . ARk
PERYRRIE, 30k FEBR 07 E FBIL A8 27 > D5 XS L, AR SCHS Logistic MIHRCHY 5 SVMAHSS &, MHEE T
LOG-SVM (Logistic Regression-Support Vector Machine) £ #ill, JFfiER] LOG-SVM 21 & Fit i &
— PP PEREFNZ AR I BN AR B BB A AF B 7k, 97 70 XS AR R 0F 98 07
VLRI HIE BRI SE e . 5 =, ASSCHEE T B0y B RO ROE A A5 FH KU AN A 52m 52
UEZI AT 18 B A R EOR 5 BB A AE X Z R G &R, RT3 B Al 4 | A RE el f5
DB IFAS, %) DG TC 465 il Il 55 75 SRR 3y B e 0 R e BT — i RS i X

=. Bmigit

(—) TEEX

WARIEZF A Z) IAHDCHLSE , AP LE N ARV R S B, LSS B PTRERICR 5=, {7 TIPSR
WATRESS T . DRI, AR SCHs R 55 ) BRI e ) B i A ST Y Aol AR by i 29 S B BF S8 X 42
BRI S AR R B, BIRA A XU Al . FERS RS R v, i i e
At S Al AR XU K- — oo 2878 i o Horp, {5 FXURSE Al BRUER 1, AR T XURS: il H
{640,

(=) &It

1.Alasso 71k

RARACRE YR GE T S IR AR PR 4E, A SRR AS f A TFE AR 6 o 1 45 )V Lasso (Adaptive
Lasso, Alasso) 75l i ¥ AT 00 Sk 32 B4 X A IASCT-34 - DN SEBGHERL g £ 4, IF L
HARESE A 5 W E SR S AR . PRI, AR SCR I Alasso J7 2 HEAT 8 AR 28 1 ERCE Al
5 KU PP 1A R A A

2 Logistic 0] ) A5 75

AR SR Logistic [1 A6 Y 7347 2478 55 BOE Al A5 IR Z RO R o B R AE ity J2 —
JLorRAE R, Hob, y=1 RoRKAEELY, WA E B y=0 KR RAEEL, M4
A e AR Ao, MBS By R i v = (2, v, sy o0, x,), ARSCHEE
Logistic AT .

ln( p ): exp(00+01x1 +02x2+---+0mxm) (1)

l-p 1 +exp(00+6’|xl +02x2+---+0mxm)

Horfr, p BAe B R IR, 0 RFIARE, A5 + o, —oo BAFIKE [0, 1],
Logistic BRHCRS /B S T2 L3S . Logistic B BN R TR MENON , (6 S8R,
WHCR B/ D . P, ARSCRAR R BURAE THER & AR b i S 8UE, X R )5 168
A RAL AR AR AL Y SEUG TR, A SCBOE SEUG TN

m

ln(ﬁ; x) = z{yi - ln[l + exp(HOi + 6,5, + 00, +-- '+0mixmi):|} (2)

i=1
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Y20 (2) Pk S8, w82 mlH R R R 25000,

3.SVM
BB WREARMA, o Wi AR A, y BT, T %% T =
(G ) (e 2o oes () o SUBERLE () S22 TUNZRAE P B R 2 0B 45K

Rrfe/ME (SRM) B eSS SR BIRIZ AL TERE, B EZ 00 XU A SEAM L5 A T XA A el i AR5
TETNI RN R0 B, ZEF RS iR/ MR IS Bt A AL, ans (3) B

miann(f)=min%iL[yif(xi)]+)\](f) (3)

Horr, 450K pREL () VP BB S N 28 AR AR BE (b, HU(EDBOR , SR BREA X )1 25
BRGSO BRI . ARSI R A () 2 TP AL G Ze B B (AR bR, HYEBOR, AR
RAZERBE A% . BN 2 TR R BU S RBOR A A T8 45

TEFIH SVM A TREA G328}, AEACAS [ LAt v] 40P e H B . X T AR SEBR A @, T
P HIE RIE A R B0, PRI JC T 0 o MR FP A% BRSO G i 1Y o A SRAZ PREIGE IO Y, T2
MRS [ 4 B AT BCSVM 1Y BRSBTS R o PRt A Sk B 22 T A R 8K
Poly . Sigmiod #% FREUFIE M) A% PREL RBF —FPAZ pR AL, JF LIS IR0 R PP 45 R, ki
1A A SCHFFE A% PREL . 22 T X% PR Poly . Sigmiod 4% PR BURIAE [n] 4% PREX RBF 23 3 =X, (4) |
X (5) A= (6) P

H(x-xi)=[a(x-xi)+b]d (4)

H(x-xi)=tanh[a(x-xi)+b:| (5)

H(x-xi)Zexp _’x—le»’ (6)
u

SVMAE R —Fh B G2 SR, JET VO AEFRIE K 25 KU fe /MK (SRM) B, & T
PLES 22 2 G —Fp 5. B RER AT S IEMESS, JUHAR /IR | R 2t A m 4R 5k
PR SIME S B W L. SYM RS R ZARIAEI A . Ho—, BT SVM
ER TN f/ME, BERSSRAE— A IR, SRR T T H B Az e bEag, @i
REME IR B 2 R B i . L, SVMUE i A% B 1500 S 46 2 8] v () 3 2 M A A il S 3810 B 3 A B 1 28
], JFFEIZas RN LR PE 2y, AR FE T AR PER S, Logistic [R1 A7 B SR 75 6 s AN
R H R IS, (DA LA — AR LAk, Logistic MR RN SVM 4R i H
TAELE XL RGBS SCEPEE Logistic AR R 5 SVM ARSS & 1007, M RE M
5 RS B LOG-SVM & il , B AERS Logistic [A1 VAR SVM A3, 76 {5 SEAR 50 T4 Ji
(14 ) -t e oA e e o

(=) #iEskiRSFaE

1 Sfe g

AR SCEE EEORIET Wind & REE I, RS LAE FXES S AR 4G Al e A5 B . AR gh
L WS ATIEEAE . AEREAR . AT R GFE L AT R BRI | Al s A A A
VB ERAREAE . ASCSHWA SR, LA HE T MEM A . 2ERET . BAIRET) . £
AE IR RE ) S A S5 48 bm, A RE AR XS IE MR FRiA R o A, ARSI R ik
WTE T I TERAL . Al 52 TR B A AR 55 F8 4 o

AR SCIA BT B 4 e H5OR R b st R 20T S I v A 85 B4 i 5 — 10
(2011—20204F ), FEARGE T T4 &k PO AIARIEHX, IR R T — AR E 1
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Fi—TRE” WPIRRS, SE N E RS, AL AN AT BOR ) FE AT A B
M RHR M AT R

2. B Pk P
FRDER A . A — BRI EEA A AN A 8, A SO R AR B e T ilab 3, ELiR
L SR

TS, AR BRERIAE, A SR U GBS LR A KNN B AN, X AS [RGB B 1Y S R
BAEHATAE I, 20, TR ENEIEGL LA, HIFRERRIE 50% DL AR RS IR T
BOR L 20% WA FEAS . 2520, T KNN A ANEXT SR B8 21 T I0RD , e 2R B 4 029 45583
A FEA S . o, S AEARA 10325, BB FEARA 29975 .

HWR, KWW EREN, AT WOE (Weight of Evidence, WOE) J7 743 #7428 £ %t H
FRAS SR IE M, T RIWR bR sZ i gy ), DA I SR M 22 bR Ak 7 ik A T AL AR B

5, B TRRIC N ST B AFEA T AR T80, SRR {E XU 7K1 340 51 23 28 B R A 17
i, A SR RCRAE T o T A bRl A i 2 4l A REA T gy ARV R AR, T RS 20 4l s
HR R R A B A TR AR, B R B 2 064 KA1 2 1 KBS AR A B . B E AR 7
3L P AR, BEALIMI 70% IREA S (8 722 K A4l 5 722 RAEFE A 4ilk) # 4
AR, RN 30% MFEA R (0 310 KB Al M 310 KAk A 4lk) FEARI4E, HFITN
BT FIORS FE

(M) LOG-SVM A& il B itk

XA Ml A7 FH XSS S0 ISR g A, = B2 DR T A A X XU P X 43 e T, RIMAEHRE 5 AT
BX A AN B2, A SOl KS T . ROC HIZE AT AUC [ REM A5 3k IXURS: 114 X 43 BE ) RS 7Y 33
WIAGRE o B IX A3 e TRk, P e st (R, AEAYIX 5368 77 1958 55 1 AN B AR FRAS A8 1l A
FE o TESEBRR I, AR TR AR E A b 5 A i 2 Aol A 55— 2R, I A T A B A
KRB A b DR A HETE 2 Alb A 5 2R R 0 R TIUINDRG RS 5 AR R T
BRSNS (7) M (8) Bk

Acc= (TP+TN) / (TP+TN+FP+FN) (7)

FPR=FP/ (FP+TN) (8)

Hrpr, Ace HAHBIFUNRGBE, FPR 5 “RTRAR . A SIPRE T 1E % B 294l H R S
W HoR B A, 0 E SCHEBHYE (True Positive, TP); FREASL B £ 30 ZRE J1 (HAR Y
A E A, W SO BAYE (False Negative, FN); X C A& A 15 2 4 lb BB RS 1ETR
FIHBZY, Mg R EBATE (True Negative, TN); 28I GEA RO 135 249 4l oFs HAE R I 2
FAEE A A, WE X BHEE (False Positive, FP). FILAFH, & SR YRR S5 — 24
IR R, HSAMAITEE RS R E 20k, Ik, ZEaIb A5 FH RS 2 A T 1o
FEr, NTECRIEMER R A OL T, IS TTREREAREE 2R 4, RIS A v 5 A0 [R] 1) 475 1l
T, AR SCHE A ) 42 5 A R AR XS AR AR

M, KIEERSSH

(—) RELS AR H5RIE 2 5 iE

ASCHEAN AT RS P P iR R T vE i R vh, [ BTa A IV 55 fi s . 2B Re ) . B R R
AR RGN A Ml I 7 b 28 B AR DL A e AR BEFE bR, AT REAFAEAS PP 48 b AR ft [A) A7 7 w5 2 AR DG m]
B, B AEE S AT VAN IR B 58 AR TUAR IR, X s AR I S8 T A Rk . B
O A A AF RS F BT ) 85 AR R T IG, DU R i B AT S 4 9 YRS BE
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B, AW EREAEAR AT SO NG 2L, LASR TR TS BE Az AL RE T o BUATHR bR 107
TEEEAAPIM . SMEEPREET I AE N R . Hoh, SR AR BT 1 LA T B
AL Il AR, SRR R 1) R IR R SRS S ISR LE 5 1 1E DAk [0l U 59 e o 4
FETT PR AR R RO R BHEAT IR 4, eSO R [R5 SR AR A o O i R JEE O
B bR 1 B I E B AR, AR SR FH ALasso JTiEAE Wik d8 5 10 F- B, B MR /N =
FIEALIEAR LR MBS R R, Rl IR bR A/ 2 EILLR PRI . Lasso il id 7E5% 257
5 Rl MK R T AR R H R A X 2 R 290, SEL T e brie B RBUESR . X Rk
RS SR A E R LR R BURHEE, WSS A shik . 7fEget@sin, %
J7 R SR JE PR, i o b A R R XRHEL A I BGE ML 23, 75 Lasso J7 A 2R Al ESEBLIEA
TH . BARINE , BRI T4 RS AR R D7 20, 0 SRR R A 4831 R B T 2 4
B REAT SR BRI A & B BET BLAL 1T7 1 o Alasso 10 Lasso BUBRBERRAS ,  #E— 0L fk
TiRX—id A, DUYSCROR PR R AL, (RIS gl /D i 0 5 B FE AR i

ARICR ] Alasso T IE T EFE bR . MG HIVER AR R, FEM AW 5546845, RIZZW
PRy TS EEMIEE) s WSietr, FEAFEBRED . MKAET . B2hife ). BAl6E
TRBERTALRES (& 14008 MERVEEIRA R, b, $8h0rmay “+7,
RUNZAR PR REMS AR A AG X, [z, WIRITZIsbrfd e TS RIS . A5 T4
PRR R R 1R

x1 FERTEMERER

SE7= THED 2 fabr)= it iy &) izt
AL 55 Fobm MG TR bR B B A e AR X_001 +
A (R) X_007 -
B R R X_008 +
HiZheS] fE5E i % X_009 +
o7 AT 5 S e 3 X_010 +
SR S R X_013 +
e Bl TH) e X_015 +
b HE) H A X_019 +
Wb T RS T LR X_020 —
(=L Wi PR A LR X_021 —
BE AN R X_024 —
B RH] B AL X_026 +
o ETTRMA (ROA) X_028 +
AL W B TR X029 .
& T AL R WA 4 R X_031 +

HIZR LRI, RS Alasso 7Tk f5 , 13 BIRYFEIR A RIAL T 154805, Hobh, iy

R0 55 F5 b R B

Hfz

FIAE R TEARMAR LI SR bR N £, HhEIs R MR EEfiRE ) 5 £

KR AR i Z R AT AR 2 FALARNE AR, A SO ERIPEN R bRt 7 ZE IR . 2
LM A ITIE AR AL L KN TE (VIF) . RRIEEADT 22 ik . SR E0L S
ARICR T 22K ik (VIF) KAy 2 Eddt . S EILAMERREIR MK 2 R,

HIR2AH, L6 IS EhRT, VIF R KR 1. 660, RIS G Z MIFALELE L E 1 2 H L
2, X [R] s SZ TETIE 1M Alasso J7 4 0t B 48 bm al DLAE — @ F JEE L i e 22 F AL 2k i
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K2 ZEHAMKRBRAR

iR ht VIF iR ft VIF

X_001 1. 306 X_020 1.633
X_007 1.584 X_021 1. 401
X_008 1.421 X_024 1. 480
X_009 1. 265 X_026 1. 499
X_010 1. 642 X_028 1.382
X_013 1.593 X_029 1. 453
X_015 1.374 X_031 1. 660
X_019 1. 484

(Z) ETFHFEESMBEHINRELLSH

RS RS [+) B 2 A X 8 D AR AR A 15 B0, B 2 064 Al BEAS ] 23S £ 4
A0, I3 IGETH AN RIS 7 < Rl X T PR Xk 7 8B A P XU A b 0 g £33 P XUBS Al S . 3
TR H RS RE M AR nR 3 frs . thaR3 AT, 80T B A il B =
DXIEPN, ARAG B Ak 3 22, e A Rl BCE R IX RN, w5 AR el 2

®3 ETHFLEERMBEINREL LS HER

Ao | B R R Al g (%) A A Al (50 | mfa B Ak (50
1 152.0—236. 8 300 127 173
2 236.9—249. 2 300 140 160
3 249. 3—260. 1 300 147 153
4 260. 2—267. 4 300 156 144
5 267.5—269.9 300 160 140
6 267.0—275. 5 300 163 137
7 275.6—285. 4 264 151 113

Al b He

h L s R B B RS R AR BB A AR 3 2R, AR SR UG R M 2
LSRR 7 W b cis S St € o O TRE o A R N S ey B e B 1S W3 T

60% 1

55%-

50% 4

45%-

40%

57.2%

42.1%

i 2 3 ﬁ%ﬂA 5 6 7
O AF IR Al R 1 3 E o4
E1 HFrEEEmEHXESELERRKEKEELEEE
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TP T RTRT, Bl BT A A S A S e, AR T XU Al 2 e K iy i e, Horp,
B 4 Rl HR /I MEL DX 8] AR (B X 8] P o A8 A IR e . PR, e 1 AR 1T, 0
W B RAEROBE , A Y RCE AT T XU KB AT

(=) REDLWEARKEITMNSSIEAR

13T Logistic [ 5 RS A AR TN

SFSE T IS 25 HE oot RS Al AR F XU B9 52, A SR Logistic M1 ABEAS S0 Hr 25 F5 R
SR T T FIE P /N o A SCTERG R R 2 i O 80 AR B R T4, P DA /8 s ik AR 7
AAYEE Logistic [FIHBEAL, Logistic [FIHZ5 R UNZE 4 FTR .

Fa (5) RBRAEBEPR P, FTLUEN, BRX_031EH T 10% /K1 T 1 2% R 5
Gb, AR R Z /N T 5% KT 0 B e, 0T R Il A5 FH XU PFA (i 25 2 1 2
WA, TR 5% EMWAKET, 51 (3) H, WaldZe #6501 B - R A8 1 ilm
3. 841, HmHEL IR, X401 K, AL 7R EEag, K, B Hae
TR (X_001) B[l ZRECK 0. 237, K BIECT% 24 fl 0 & R FEAR 1 Al A5 KU, it —25
UESE T A B A Rl AT D b 2 R AR R B il A5 T XU o

R4 LogisticEA%E R

5 B (1) (2) (3) (4) (5) (6)
MUEEY PR Wald &2 1|4t H P{H REn !
X_001 0.237 0. 168 5.793 1 0.023 1.671
X_007 -0.274 0.129 6.183 1 0.014 0.783
X_008 0. 406 0.210 9. 301 1 0. 007 0.048
X_009 0. 474 0.169 6.207 1 0. 025 2. 663
X_010 0. 404 0.217 9. 401 1 0.015 2. 001
X_013 0. 549 0. 190 4.568 1 0. 043 2.653
X_015 0. 349 0. 190 4.138 1 0. 027 1.956
X_019 0. 760 0.249 11.348 1 0. 002 2.017
X_020 -0. 124 0.253 4.224 1 0. 027 0. 443
X_021 -0. 425 0.412 8. 093 1 0. 043 0. 653
X_024 -0. 604 0.341 14.315 1 0.010 0.477
X_026 0.417 0.349 9.210 1 0. 004 2.021
X_028 0.397 0. 168 6.093 1 0. 023 2.671
X_029 0. 204 0.253 6. 524 1 0. 027 2.643
X_031 0.411 0. 200 9.207 1 0. 069 0.051
figiell 0. 294 0. 186 5.033 1 0. 002 1. 744

W ST, A SCHY ik A4l Bs Ak i A BER St Z o 1 1, Br LU ALY 432K
BI{E 30 0. 500, BRRSIHEACT 0. 500 W E S id 294k, /T 0. 50 415 AR E 24k, AT
Fo 3 Logistic F IR A 4322 AGIRIBFE M . VEREEIR AT, A 3C Logistic [0 IR Y 1 SRR A
80. 81%, [AIMEAT RAFMREHNGE ST Horr, BIRIAGSE — =% R 13, 87%, O “ iR
124.52%.,

2 BT HLER2 ) 5 B 0 RS b A5 PR

Logistic P17 7 &b B ELAT 28 M 56 2 1 85 e SR B, T 5% i B Al A R RS 7y R 3R 4y
B, MTHLERE ) e A BRAE 2R PR B i A R R RE F1,  ELWLES 2% 20 7 ik ] IS S
@ Logistic I SRR 43 45 B ARVE A ME R EIE SCP A, BAERR.
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HATRRME D) o028, R A SOOC T BB A AR FXURS: 19 43 280 300 TR, DT i e 000 o 2
A CEEA Logistic MIHBIRIFI SVM 2 B RS, #E LOG-SVM LA T, 7850 R IFA A HLEAR
[7i) 1 FH & v )3 P RS e MR 3 . AR SCA3 IR T SV R 268 I 2% ANIN S HR 6T [ il A7 FH
WM BCR HETR S0 .
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Research on Credit Risk Evaluation of Private Enterprises
Based on Combination Forecasting

QIU Yu', XING Tiancai" *

(1. School of Finance, Dongbei University of Finance and Economics, Dalian 116025, China;
2. Qingdao Institute of Finance, Dongbei University of Finance and Economics, Qingdao 266105, China)

Summary: As an indispensable component of the socialist market economy, the high-quality development of private
enterprises universally face severe challeng es of “financing difficulties and high financing costs”, with one underlying
cause being the underdeveloped credit risk evaluation system for them. Therefore, scientifically constructing and refining
the credit risk evaluation system for private enterprises is intrinsically linked to and mutually reinforcing with advancing the
deepening of inclusive finance.

This study, from the perspective of inclusive finance, selects 4 035 private enterprises listed on the National Equities
Exchange and Quotations (NEEQ, or “New Third Board”) in 2023 as the research sample. Addressing the acute financing
constraints confronting China’s private enterprises, this study innovatively introduces the digital inclusive finance index as
a key variable and constructs a multi-dimensional evaluation index system to characterize privale enterprises’ credit risk.
Utilizing the adaptive Lasso method for variable selection, this study comprehensively evaluates and predicts credit risk
through logistic regression, support vector machine (SVM), and LOG - SVM combination forecating that integrates the
strengths of both. The artical finds that: First, financial indicators reflecting solvency constitute the most fundamental and
explanatory elements in the credit evaluation system for private enterprises. Second, a significant negative correlation exists
between regional inclusive finance levels and local private enterprises’ credit risk, demonstrating that healthy regional
inclusive finance effectively mitigates their credit risk exposure. Third, Incorporating the digital inclusive finance index
enhances the explanatory power and prediction accuracy of the logistic, SVM, and LOG-SVM combination forecating. Forth,
the LOG-SVM combination forecating exhibits superior prediction accuracy and stability compared to standalone logistic or
SVM models.

Based on these findings, this artical proposes the following policy implications. First, it is necessary to leverage data
as a key factor of production to establish a comprehensive, standardized, dynamically updated, and openly accessible credit
information platform and risk evaluation system for private enterprises. Second, it is necessary to strengthen the
development and optimization of regional inclusive finance service systems, fully utilizing the technological advantages of
digital inclusive finance in service accessibility, cost control, and risk management. This will guide more financial resources
to flow precisely and efficiently to private enterprises, thereby lowering their financing barriers and costs. Third, through
institutional design and policy coordination, we can ensure that the benefits of inclusive finance development are more
effectively translated into tangible improvements in credit risk evaluation capabilities and corporate financing
environments. This will ultimately maximize the value of inclusive finance in optimizing credit risk management.

Key words: private enterprise; credit risk evaluation; digital inclusive finance; LOG-SVM combination forecasting
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