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AHCHEFE 3G L, A Rl HLNT 28 5% 2 A7 AE i 3 FLRR ARG S T 2 ), I 1T 8 2 BUK AE B 28 5 4 i Ok (3
At BRERT, 2018) o L ARATL SR A AR G OER T, S A A RS | B T g LSS R Al () 2 A A
B ORI o ARAT M (0 BT 2 OR 4 il 2R 9 52 B I 1 vt o 48 XU B AR (B2 AR 45, 2021 5 L B R4 38
FREUBR,2021) o FEFR I, H AR AT 325 04 Ta) 2 il 9 B2 45l il 9% 119 S R (A 1 (2 4R 7K, 2018) , 4 [
N B ARAT AR (O AE £ Bl W8 BB AE 1 G0 150 L B0 % 2023 4F 12 A A, & [ [l 45 Al e 5 LuATy 85 3K 70% . b 4h (8
5 —FE R R, S5 R GEEHL BYA8 At S5 R AT A e XU e 2 S5 5 AH OC . BLURTTT S, 2002~20006 41 (8], B 4 55 [ 7
W B3R 1ok SEIRAK 1 3% 22 2 IR B BT AT B A il AW B 05 =X, 36 16145 4 ML 14 IR i - 3
PETF o BRAT MU Hb [ 75 FH PP S MK FLVEAT 2 842434 BB 1 BB 3RO B HOR G BE 3, B0 & Rl AT K IR 22 7
JRUIR: B £ A 2 IR, O $5e 28355 2 2007 4 35 [ IR BF fE AL TS 2 2008 45 [H PR 4 fil fa AL , 25 43R 4 5l ok ™ J it
Horp e S FEIE 2009 4F 0 E A A7 B E OB -2.60% . ~4.61% . ~5.69% . F AT DL, 76 B B Bt [ B
LU A AR S IR 24 S T, 45 G IRV i TR 37 6 el R A4 7 IR 1) 3R 8l PR 22 4 2 i ES A 1) 2R 9 12 4l XL
W AR R F A B TR AT B B v Ak AU A B R il ae 4

R A AR IR R A5 B B 5K AT AR R ARAT L A ALY 2 BEAR R, 4 LA 09 5 B K T 23 ) 4 il
JRURS: 1 B 7 A B s (G L L9, 2009 ; EFhr L 5w 280, 2012) o BRI &, AHCSCHkAS o Y ik 15
BEAE A 23 5%t P b ™ 55 S A 26 5 s ™ J b oy (R L9 AR 2022) |, Jon il oMl S 0 5 20 % T I i 8 (3 TR A%
2020) , 344 RlALAG RUBS 1T, in s RUBS: B, 5k R Gtk 4 RlRURS: o SR T, 45 4 RHILAG) ) 15 D485 A0 A7 A BH 5
14 S5 S0P AR, (SR A DR RASTE A  L Xeh 4 XU 364 iy s o T (B 9 o 5, 2022) o 7R A |, AH G
WS FRIBT T A 55 0 M T 4 R RS 2 (5 ), I 356 1 4 RO L 8 74 Rt e 5 L 7 X Vi XU Joe A - (A B A
Hr AR IR, 2017 5 AL BTR AR SRR TUBR, 2021) o

HE—25 Hiu {5 BRI 5 FT AT 7K S 0 48 w2 AT U5 B P 2N [R) A 38 — D T, SRR r LS i 2, &
T >R i B S Fa T B BRI AT AT ; 55— 5 T, 06 4 AR B AIS , B2 ST B AT, S 308 3 A ARA Tl XU (1
KB HLAA 55, 2014) o SR, 1R WA E B4 sk A 2 n] ik 5 BOBUA R TR 9 28 0 5 SR CHL e 46, 2021) o HLIAT
T LATE AR TR T EA T R AT 05 & 5 R MR AT 32 = W R S RS i BUR . HE MR, 44
FAIL R o 2338 2o W A5 2 R 4 O Xk A 36 15 AR 30 J R (245, 2020) , il AR AT AT 7K S s LA o 4R
A1l (R P R RUBS KT o B 5 2% U 5 B R TR, AF DG SCRIRFE i ARAT e JXURS: s 4 7y - T A2 4 XU o
PRI 0 F i PR (RS A P4, 2022) o BT 7EAR DY BRI, i T A & 7o /2 08 T BUR 8 T 9842,
BRAT S A R A LR 1 9% 4 A 1035 R R o IR, v XU i AR A T 11 3 00 5 114 S 3 2 T e e 4 il IR AN
Wi AR (RF AR R GF,2024) o T Y T KRR R 5 AR5 AL W 5w G RIS, 4 LA T 24 o8 AR
13 23, ANAR AT B 15 DR 205 Al i U B 2 A o AR DL S0 1 L ARAT MV SR BUAY i KUK D 647, A
e 5y i) 4 Rl RUBS: B R o BRI Z A0, AR OCHIF S 4 L ARA T IRUBS: I B2 TR 80l 7 20 KR PR R (146, 2022)
it XU VR ATl ) SEAAR 8 55 PRAL T (B 2 R -H 5 I hi 4G, 2022) o UL, SR FARAT L RS i 4F- 46 b L BES
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FREE) AT B SE B FF R W, H EARA A7 AR “ BRIV 9% 4 B0 AR AR vE AL R 5% P A A8 L 1) P — SR A &
P A vl 3 R Aok WA R L 8] 8 R R DA A8 B 0 Bl A6 v AR 1 i I RA T O o T S HR G
AR A T v XU D A AT o, T R SO E SR AR AT ORI T T i KRR AL, I 2018 AE AN R AR HOR L F 5 ik
28.44% , IR BOZMAT T 20194 2557, W TR 4 plfs e 7= A vhifi o

P12 SR I 58 0] DA B, 56— BRATHR T T P [ A il R e A% OB 1], 2 i 5 B QR 5 45 LR
VRIS B AE (B2 K- e ARG, 2022) , 3 AR RGBT AR AT XU ) 52 me PR 2R ARk 9% R 4 il XL
B | B 4 g ok R R I DA B YT o SR, M DS SEUE I ST AR 1 AR AT AR FE R R AL G KR WA F B, T
fiE TG L TR 45 5 AT 19 4 Fal XU () A — B R — 0 18, 2016 ) o 171 4R A7 A9 JXU S i 2 D) T g 2 JH XU AR 58 g B 2 1K
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214 3 CRHICATHL S, 2022) o R FE 46 AT 0 DA (5 A AL AN TR EEHE ARG K P 4 B T £ 2
TP LR S BURE SR L R . 55 BT BB S0 , AT DS (i A — S BRI
e T 9B 1) TP G RS R4, 2022) o ELQ SR AT AL A DA T DA BB AT L 7 8 i
A5 T 5 K18 2V DA 20 028 5, BT M XU 5 61— 5 b 280 5 0038 PO P00 . 5 B IR
P F T 2 ST XU 6 0 4 SR A 07 DU OB R 2 PR 7 M0 0 540 D B 7
TR, S A 00 67 LI X R 0 0 PRS0 547 B S 8000 307 8 R AT I £
YCE DA% 5, DA SR A A S BT HE 4 TSR PR U 437 DR R 0 5 s U PG , 17206 T
BP0 LR A S AR X FRE . R, A VE BERR , th 07 4 AR 5™ I, (555U v )
TR ST 54 O 9 555 2019) , THAE 88 4 B0 o 1 AW 4 7 o SRS 53 B B 0 0 30
2 T 40 DU T 6 5 A B DR R RV T DG 1 BB 2 Iy ik
U ) 9 5 A R 9 2R 0 R (WS 2021 0 22%F,2020) o B O HL 8% 20 0 DA B 7 K AR
A o I R A, T 2 AR 3 ™ A7 2 7 43 W SR B 6 B2 0320, DA T S R L
S 5 70 R o DR, 25 2 T 0 L 8 3 0 0 0 T3 567 0 KU K % B
B e KL 90 070 e AT 2 B2 R . 50500, AT B 5 08 T 86—y W A
o T A LSBT , TR S 1, 6 7 00 OB 17 2601 5 10 % 5% RIS ,2022) 0 DAL, 45—
HE ST 45 TR DL R 7 A1 U 99 8 T 2T (08 L 43 07 47 B T3 15 45 SC R W B A7 4% 1F
SIS O T DR R e . TR, 9 R B L 8 AT 4 e TBLAG 5 T AR AR T ST O B
AR SR B 5 AL R 00, 5% 5 B S8 7 M A KR A FEAA T, 51 B B B 353 7™
LR R [HI, BT B 5 U 75— TR B B, YR A58 4 ol XL 10 30 DR 35 9 TR I T
T, 8 % FLAT TR 0 B S, BOH T BY T G B BB SRl SR 4422 S LA L, i 1 5 9 9
SHIRBT AR .

A5 5 TG A SCOURT PN T SRAT U 35— TF 2 0 . R LAV O BL B8 2 33 b vt 9 A7
PP P RTRES VT BLUACTT 25 , 29t , T R BT 2 0 AT AL B (8 b (R R, 2022) , o
Wt T 54 BT £ 20002000 48 1] 0 JRURG R o HEUK A S 3 B AT LT AR AT S5 LIRS ), TR AR
A3 XU 5 725 14 5 W 9600 T DI 0 B B0 . 5 M DN 7% S — 2 P AR5 0 2%
BT AR G BOK P SR 45 PR AT DU B0 5 A . 9E TR 155 4 BT RO BLRR 2 ik 21
7l DU S T BN, T AT A AL R 5 B 1 U B T o109 4 2 5 R L e
A GE— HEAT X845 HUEL 0 U 9 HEFT VR A O L3 BT 50 AR ORI 51 7 o
Je R R SR M L T TR AR T T2 00X RSN b PR 7 i FTWE M 09 PR B S R 985 T
L

—MRABEASHIEIRRA

(=) ERIT L RUBE 1R 47 B 3

A SR SR g A i 45 (2022) $2 1 AR AT IKURS: D 47 Ak 3 7 125, A5 AR ATl B 7 BRI 4 AR B O, 2
I 5 AR AT I AU D 47K o ELA TG 55, B g SRARA T #12 IXURS: v P 1, HL3Z B AE 5 A fE ( Value at Risk, VaR)
B2, IF A B S BRI e KAl o X R A, BR AT @ A 08 R R e R A 8 T SR 0% ) B, SR T A £ R
R A T /N T4 TR R« BRI o R AR AT A U 7R A2 B S A TR AR Y e U 2R AR
TR R MG B ORST o FRATTHCARAT 18 s A 22 I M 29 R AR

P(Equity,,. <Equity,) <a, (1)

Hif Equity, R A4RAT i 76 AR R GRS AR, Equity, o R /RERAT i 7E (41 HIRURLES AR . 3 —2B b, FRATT
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F A A AR X
pr Ko BRAT 155 Debt: 1158 4 BUAS R v o FH IS BIARAT 0 76 e+ 1 AU AN 25 BEAS
Equity,,., = Equity,, + Asset, 1, = Debt, " (2)
BT XX =exp (v, ) , LAZIEVERTT i 76 ¢ WK AT Leverage., 5 H: XU A4 PH T2 2 oo, 0] 114 SR B B
_ Asser, e
Leverage,, = Equity,, - o _X,PHQB,(O‘,,,,) (3)

Hor, @,( ) 0 X/ X 10330 2R3 A5 ek KR, AR b 50l R0, AT AT IR AT XU fi e 22 1) Fr) R 53 5C 2% ey T80 9%
PR AR (X)) HIER G2 ) AR AT E R (D, (- ) S22 B AT N Rtk o 50 (3) il AR ARAT 587 4
DA H BT RN N -
fl)sesl()etttyl, =1- Leverlage,ﬂ - % ’(a“‘) (4)

A (4) KW, B2 G A E PRI I, BRI 3 BT (@D, ()RR I, 250 84T B0 XU B 4 455 AN 2, U B e
W = e o AH S HRAT BT A Gr™,) R X A8 L 0040 [ 412 79 38 2l P 5/ NI, DU 45 2 7 52 28 e v (D
o SR IR AT RS IR 48 55 9% 7™ S T30 (LOAR..) , LASSER AN S KAk . BHIEAG BRI B (2024) (1 BIF 5 32F— 2
5, 2T 7 5T G A 5 S0 A AN B P A A SR AT AT I 4 A B A1 (1 240 SRR TV O , ol 745 g XU B 4 B
T LA KRS 1 N ATAT o X RS, BEAE RS04 T B, ARAT Ml B8 7 B Ao 38 0 A 140 i B2 K R4 T, B e XL
5 fi 42 AT ALY I A ) 5 7 LE AR e AR A A< B 2 BT

T it — A XSRS R AR FRATME S BEHLAS B InX. RS ECH (v, o) B Logistic 2047, HAA(E Ak
HE22 00 3R . A rac N3 o AHRLHE , X/ X K5 RS ECH (0, 07x.0) I Log—logistic 4347 , Hoisi R0 11 R ECH
D,(y)=[y/ (1=y) "o BE— 2P B AL R i A4 R A T 23 A AR A (O, 1) IXTA] A B9 Beta 7341 - i, o' ~Beta (€1, €,.0)

Hop, o<1 02 e oo B9 BB € RNE, O350 02 Beta 23 T Y ZE R AIA RIE SR BT UL LR, B8 ffii &

'pLL#%‘E&Mr_‘SL Beta %;ﬂ_]‘ 9 Eﬂ: {g.hn é:lu? g(,ﬁgl,r?gnl} = {1/0-*\15 %(a’:”)g*‘”’ar’” gl,za fr,t} o Hﬂ JH: 9 ?ﬁﬂ]m’l%%fﬁgﬁ ﬁ% LOAR[;

R R 5 2 PR B R A

LOAR,, =

€71

e --e)e) |
fz{f”ff’Betﬁ(fz.n§,,t)|:1 +ff'v'()(/§z,,,)§”Tm§’l

HBUEREEAE (0,8, /(1=¢. )" ) ZI8], Hé, >0F1&, >0, iR A RALR AL TS HLE.
5, =arg maxslziwi’l X1In pdf(LOARLJEﬂ) (6)
BB ERAT AR S M FRATTFE AL T 7 IXURSE O 4 a9 S R v B X R SR R B R AT AR
FEMAL . ZEAGTHI T S Beta 43 AT S AU E S5, AT K I 45 2] (AL AT A5 5K Leverage:, AR (3) 2, TR HRAT R
PR B T5E 7 IXURSE i e R

pdf(x|2,)= (5)

(1~ I/Leveragem)é,.,,

(é’)f +£m(1 - 1/L€Ueragel_’t)‘é"”

TESRAF A ZEARAT 0 AT 8 77 XU - ) JE kI 3 2o AR AT BB R/ NSE AT AR, FRATT T 75 B4R 47 A9 AR AL fin
BB M -2

Q= a(l,everageiv,\ éﬁ) =

(7)

weighted _ Asseli,l aivz

Qe =
' z;‘: Asset,, (8)

(DORNBERINEESE JIEE

1. 8B E R A B3R

TEFEA G ZBRIVIE LT A G LM MUARIRL Y R BEK B G B 28 S A B b o R, e m i B L T
M AR 1R H B AR AR R /N R AT B B LA IS, (AR AR R AR AP TR BE ) T R
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(45, 2020) , I B, A58 5 800 7% 1 A 728 50 AR BERYARZRPERZ R o O 1 s IR DALk I, A 3025 1 DAl

PRSI S Bl , 455 AU BOBLAS 5 > T BRI b o — N AFAE K R I (R S 15 ) VIR BEE N L B R AR ] 3¢
ZVSR

g(z.,:0.KL)=" 6,1 . (9)

Horp, G SRR SR kA>3 DX, TR LA I AT 52 5 0 S0 B e K1 B, 0.8 56 TN GRAERT BB 7 T28 &
Ao K BIREASSE R . BB EEFE T M H 44 (Gradient Boosted Regression Trees , GBRT) Jy ¥ i 3= 22 A AE Ay | 3 i 3
VAL A 2245592 2 2% 7 A0 TR0 485 SR A Bl 0 A 76 ™ i T AR ABS AR R A B T [ S A AR e ) < 552 2
oo BARME  FATR A — RN LR 7 kAU A FRAE T B 20, TR 25 — RRIGIAE IR EE L 54 T] S AR A5 1
T, VAU 5 — BRAASE RL A 5 22 o RO, 28— BRAR 7 A T 5 28 — AR 70 RO T =2 11, SR L) 27 ) %R 0e (0, 1)
BV SAy i 15 B 4 A8 B8 4R T ] DS AR ASE R ) A BT o SR, R A 5 A B2 R, BV RT A T B AR A B
FETH Il AR ABE L

G2, B0.L)= D" vg, (10)

2. FEHLAR K

P #L £ #K (Random Forest) 7572k A A Bl 3 & 557% (Bagging ) , 52 WUAS [B] AR 70 1 25 S | L4520 B {19 7T
MRS TR R B 3R A B AR AR AL B A REAS , F T B AN REAS UL A (8] U R ASEIEL , SR i H B AR )
(BRSP4, D

B
7 zi,,;L,B)zizmgf’“) (1)

T B 3R G B0 W3 ok X6 224 T SR - S0, A 800 1 AR A AR o 40 ) [0 0, IR 1 0l Oy 2% . ik —
A, BEHLARARAE B B SR A S A Al b AR LA ALA S AR P g AT BN M PR R B TR T T AEAR
AN T M R«

Zun(20: L B) Zg(B 00t (12)

(=) HHERER

AR SR FHARAT Ml 9% 7= it 2 08 Hh A AR AT R 7 VBRAT AR RAT RS AR AR AT, A T A AR AT 1) RURS: D
U, FEAS B B[] 5 32 R 2009~2020 4T, B34 >k U5 [ 48 42 (CSMAR) B4l 13 o [RI B, 4 SOl AR A ol B 55 1 [l 4
REARIT AR HE AR . HEAh , FATTE 15 4 3 0% IR FE 45 (2022) I WFFE , BEHL T 64 -4l 2 11 1 FRRAE 6 A
FETEBLELAH LA T 14 AARAT BI85, LA K 12 MR 2 WL T & AR DL I A bk, 25 A BT DLAR 24 ) T
TR AT KBS ™ b iR B A R AR R 1R85 58 2010 4F 1 H ~2020 4F 12 H , Bl K V8 T E 2% 5 715 (Wind)
BARIE . 1 AR R EAR R ARG A5 0 . X L 1o 9 28 JXURS i e A 6 AR P G 5 R T, A i
TSRS Qi G A s o 2 i B2 06 5 2~ A7 9 7= IR Al e, 3K ] 2 P T R AR A 7l v 45 AR AT R BB A7 7
2R A U INAS , JURS: D S48 b 1) S o 1 ) 42 7t

ARICAEFR 2 i — PR T A AR PR 148 S R AL, LB SO AR AR BB . 3R 2 3R] B Z R ATk AT,

FAEE A TE R F LSRR, A1 EREBHRAMRGT

S P G ; y IBRIBIEE |, o | SAEBET | BUBEAIAL o . | R | o — Yt
TESFARAT R, P AL B - Fi Tk |ERO e g | g | I AR o R e
B il 78 S5 22 B0 AR X O L 26 (MES) (Vak) (1) (L) By | (HoIE) (E ) | (A

SR e i 0022 | 0026 | 0.084 0063 | 14764 | 13.153 10.554 9.906
FEAE T A B Y S VR ;Pm%ﬁc 0.020 | 0.022 0.047 0.018 | 14454 | 13.070 10.350 9.470
N - iz | 0012 | 0018 [ o0.101 0.120 [ 2.671 1.666 1.590 1.548
XERE AT IR A4S ek 0013 | 0017 | 0019 | 0001 | 12676 | 11890 | 9410 8710
b i e S0 on Lone poi oo Do e e |
w=LOBAE T RAIN RGE M 4R WE 7 14.113 | 54.556 | 8.154 62.021 | 6.825 2.921 2.860 3.011

T USRS, i 4 2 AT R A STV, S T R 20 5 B 7 LS Bl A ), T AT DR I 5

DRSS T J B EL i W g Tl SRATREAS S AT 45 1 TUR B MR 191, 30 0T S50 5 2 I (LI 6, 501 00 15 % 4 AL A
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T Ak AAE L

= KRS D

(=) FRESRIT e JRUBE: 16 47 B ) BE

AT SR < AR A AL O] VA 08 AT b A P A DRI, | B e DX 11 o 247 ] 52 G il 2 4 Y
HE TS . SR, OO T Y, FLAF KV AT RE th AN [ IR R UK 8, — D5 T, <l b /e DL B AR AR 15 Bt
25 KUESEIN A HESHALAT EAT , 51 % SRR BUR s o5 — T i, SR 5 4 7= S iR T n] BEfE — e R I
FRTHAE 2R EH R, A AT RLAT B 6 T (it B8 22 A I, 2020) @ Rk , (SR BRAT FLAT A5 B2 e A 58
FEAR AL GEBUE A AT RE IR N 25 . AT, AR SO BE T R E] 2009~2020 45 B AR ATl KURSE D B, TRA
IR H B B H

P17 T ARk, 3 e Rl KRS fi -5 28 e e < e DRS00 2 98 s A T 72 25 8. TR 1 I, 12 2013 4F
55 =R, T AR AT Ml XU s S ARG AT, 2R i 2ot 0,050 58 LR, 78 2013 AR R, 38 AT M 1y 1] ol 5 4
JERAR | Rl Rh-H e R AR 0T 38 28 HLXUBS: PR K P  m7 , S BATLAG BT IS 8 e DXURSE L 5 o SR, el 1 1, AT
AT L A ke B, A% BT B XS B 47 2013 47585 U 2 B2 IR EE T, 78 2015 4F“ JBe iy S e 20 I S 5 J i 2%
ST e FEHRD, BEF 2013 47 HLHK 9] <5 il LOUA BT 19 8, AR AR 5 2 R AR 1O A BT < IR 55
P s b2k, R ARAT M 9 58 4 TR T3 TR A0 B[R]l 3 4 Jin el , #8248 R IR T 4 D 4T DA v XUl
55 DAAERF R HE S o 55 AT LAY, B2 XURS: fi G415 s, 28 G Pk < Tl RIS 00 2 16 s 1) 22 0 DU A X i )i, 2 B
W B SRR N ELAE 2015 4R 58 = Z A T BIG(H . Xl B , 11 PrIU) R0 R SRR AR A A B T < il XU
£ [ 00 s I 7 8y, PR O e LA o JHG AR AT 7 S e Y T R A RS i -5 o DU 8 A e o XU o 1 418 i 99078
X AT BE S T (D A R LA B S R A5 O 1) S it 5 B 0 BRAT KU O e B T, (A AT AR B
SRR FEA RS OL T 228 SR BB MR A BN, 2014~2015 4R [A] , 8 i I AEHE AN BE A A% ST

e T B, KeEiRiT A A w4 B %2 RIehiF a5 4 %8R0 L F A K
: S . \ LGRS | BR[| o | HRR | Bl — %
WA 9% 4 H A uk Rl e b gk A T FR E A B U i | e vl | FEFPARRC) BEARTERA | n o | pm

. . KR ARTT 0.978 1.247 0.148 0.112 0.135 0.118
T3, BT e — i B B2 L ek v e FE i Bl AR A T 1.019 1.216 0.194 0.115 0.142 0.117

CONEY AV B[ ¢ v et R W DI R 1.460 2.127 0.137 0.096 0.096 0.125
M ARSI RLAT AR RO e 2 Bl AN SR 1.279 1.690 0.115 0.101 0.119 0.123
El XU s R B, I A & TR BIRFEA 1212 1918 0.181 0.127 0.151 0.156

e it — et g e s e 28 5 R AU (Coefficient of Variation ) 5 T4 i 22 B ASF- {8, 20 T 237 14 85 OB B2
SE W s, BT R R ARAT sk B A s R S

5

M JRUISS: i B, Xof PRI e FF i s e ] Eoso 006%

KEAT BT FATT B 90 Al e T A < it XU g g
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Can Risk Preference Become a Forward—-Looking Indicator of Financial Risk in China?

New Evidence from Cutting—edge Machine Learning Approaches
Yang Zihui", Li Dongcheng® and Chen Yutian'
(a. School of Finance, Shanghai University of Finance and Economics; b. Dishui Lake Advanced Finance Institute, Shanghai University of
Finance and Economics; ¢. School of Economics and Finance, South China University of Technology)

Abstract: In recent years, uncertainty in the global financial market has soared and financial system has experienced intensified shocks.
The construction and enhancement of a risk early—warning system for financial institutions to prevent and mitigate financial risks has been a
high priority for the Chinese regulatory authorities. The 2007 subprime mortgage crisis and the bankruptcy of Silicon Valley Bank in 2023 il-
lustrate that a substantial rise in bank risk—taking is the major cause of credit expansion and even the accelerated accumulation of financial
risks. In view of this, this study, drawing on balance sheet data, accurately measures China’s banking risk—taking and employs cutting—edge
machine learning approaches for proactive financial risk forecasting. The findings indicate that risk—taking indicators are predictive of financial
risk in China. Among them, large banks have higher asset-weighted risk—taking, while city commercial banks and rural financial institutions
have relatively higher unweighted risk—taking. Additionally, during periods of high risk, risk—taking among financial institutions exacerbates fi-
nancial market fluctuations and can even trigger financial risk. Furthermore, cutting—edge machine learning approaches provide stable and ef-
fective predictions of bank risks in China. Moreover, when constructing a predictive model based on risk—taking indicators, there has been a
significant improvement in the out—of-sample predictive goodness of fit, compared to traditional regulatory indicators such as the bank lever-
age. Building on these insights, this paper proposes some policy suggestions on implementing differentiated management based on bank risk—
taking and integrating machine learning methods to enhance real-time financial risk monitoring. These measures aim to bolster the stability of

China’s financial system and refine its comprehensive and forward-looking early warning system for financial risks.

Keywords: bank risk preference; financial risk; risk forecasting; machine learning

- 37 -

https://www. cnki1. net



Hh LR

Can Risk Preference Become a Forward—Looking Indicator of Financial
Risk in China? New Evidence from Cutting—edge
Machine Learning Approaches

Yang Zihui'", Li Dongcheng® and Chen Yutian'
(a. School of Finance, Shanghai University of Finance and Economics; b. Dishui Lake Advanced Finance Institute,
Shanghai University of Finance and Economics; c. School of Economics and Finance,
South China University of Technology)

Summary: Existing research indicates that traditional regulatory indicators such as bank leverage may not accu-
rately reflect the financial risks of banks. Furthermore, the existing literature in this field still lacks a comprehensive
analysis of the influencing factors of financial risk from the perspective of bank risk preference. Moreover, the majori-
ty of existing research utilizes regression analysis, causality test, and other methods within traditional analytical frame-
works to forecast financial risk, overlooking the non—linear and asymmetric characteristics of financial risk outbreaks.
Therefore, accurately predicting financial risk in China’s banking sector using cutting—edge machine learning meth-
ods, and conducting a comprehensive comparative analysis of the prediction capabilities of various models for finan-
cial risk within a unified framework, is essential for timely adjustments to risk prevention policies in line with actual
economic conditions.

In light of this, this article employs the most recently developed indicators of banking sector risk preference,
based on bank balance sheet data, to accurately measure the risk preference of Chinese banks from 2009-2020, and
analyzes how such behavior drives the evolution of financial risk. Concurrently, we apply quantile regression methods
to investigate the heterogeneous effects of risk preference on financial risk across different quantiles. Building on this
foundation, we further employ cutting—edge machine learning approaches to predict financial risk, highlighting the cru-
cial forward-looking role of risk preference indicators in early warning systems. In addition, we also conducted a com-
parative analysis of the predictive capabilities of various models, accurately identifying the optimal risk forecasting
model.

The findings of this article are as follows. (1) There is a notable heterogeneity in risk preference among banks,
with urban commercial banks and rural financial institutions exhibiting a higher unweighted risk preference, while the
weighted risk preference of large commercial banks is relatively higher. (2) Risk preference exerts a significant posi-
tive influence on financial risk, and the impact coefficient increases significantly as the quantile level increases. (3)
Random forests and gradient boosting regression trees exhibit significantly higher out—of—sample R’ than traditional
models such as least squares regression. Furthermore, the predictive power of these machine learning models remains
stable and effective across different time periods. (4) Compared to the capital adequacy ratio (leverage), risk prefer-
ence indicators provide incremental information, which is more conducive to accurately predicting banking risks.

Based on the above—mentioned research conclusions that are highly enlightening, this article offers three in-
sights: (1) Regulatory authorities should develop and refine a bank risk prevention framework that centers on capital
adequacy ratios while also incorporating bank risk preference as a vital complement. (2) We should implement differ-
entiated management tailored to varying risk and market conditions, while ensuring the rational allocation and inte-
grated oversight of regulatory and resolution resources. (3) Regulatory authorities should optimize the financial risk
early—warning system by integrating machine learning methods, aiming to bolster the proactiveness and effectiveness
of risk prevention.

Keywords: bank risk preference; financial risk; risk forecasting; machine learning

JEL Classification: GO1, G10, G21
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VaR 0.594°10.59310.593"[0.594"°| 05947 [0.594"
[0.000] | [0.000] | [0.000] | [0.000] | [0.000] | [0.000]
AMREERN | S 2 J& & 2 J& & 2 J& & 2 &
11-3
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HH e

LI {E 2516 | 2510 | 2516 | 2516 | 2510 | 2516 | 2516 | 2510 | 2516 | 2516 | 2510 | 2516

adj.R’ 0.484 | 0.484 | 0.485 | 0.484 | 0.483 | 0.484 | 0.444 | 0.444 | 0.444 | 0.444 | 0.443 | 0.444

e B SEE [T 5 A SysRisk o=a+BX . +0SysRisk, +y Controls, +8+€..., B RS 10 Ry 4 Bl KU HE 4
SRR B X, ALFRARA T KBS R A 5 AR TE IR

MR SRATAL KU 4 5 & Rl RURS: B R SR 56 R AR 0

ARSCEE A AR R W R AR (2012) £ 1 59 THIAR A 22 245 DR RAS 307 125 , 0B ARA ol KU Dt -5 <l IXUBS: 2 1] B SR OG22
6 AT Z K30 5 Z A Be i Ge ittt AR LS 1 RAFLE IARAT e JRURS: i 4 510 4l JXURS: g BRIR DG 22 1 SRR, 33 A9 AR 2 AR T JXURS: B
T 0] < il RS A7 5 1) PR 2R

M &6 HRATLRERTFEEBRECHERXZLE
Panel A : 5057 9% 7 XU D 4

FBLTE | o MES VaR

gty | FHEAE O (7" O
PET] ] 7.253"[0.000] | 3.026" [0.002] | 65.382"" [0.000] | 8.747" [0.000]
L] 1+138] 7.989™ [0.000] | 2.873" [0.004] | 28.891° [0.000] | 5.771° [0.000]
] +230] 8.773° [0.000] | 3.420™ [0.001] | 10.842™ [0.000] | 6.201" [0.000]
] +33] | 10,509 [0.000] | 4.047 [0.000] | 12.636™ [0.000] | 6.657" [0.000]
2. 1+43H 10.088™" [0.000] | 4.698"" [0.000] 8.330"" [0.000] 7.346" [0.000]
31 1+5 8.124" [0.000] | 4.792"° [0.000] | 12.843" [0.000] | 7.620"" [0.000]
o 1+6 1] 7397 [0.000] | 5.469" [0.000] | 13.730™ [0.000] | 8.967" [0.000]
] +7 3] 6.797" [0.000] | 5.649™ [0.000] | 20.983™ [0.000] | 8.926™ [0.000]
] ~+840) | 12.0167 [0.000] | 6.456" [0.000] | 30.625" [0.000] | 9.015" [0.000]
] +935] | 12.084™ [0.000] | 6.4257 [0.000] | 16.494™ [0.000] | 8.678" [0.000]
] +103 | 13.069™ [0.000] | 7.077 [0.000] | 10.644™ [0.000] | 10.044" [0.000]
1 1 11U | 12,0117 [0.000] | 7.9477[0.000] | 11.1837 [0.000] | 10.636 " [0.000]
IET] 1281 | 11.4137[0.000] | 10.935™ [0.000] | 14.515™ [0.000] | 13.923" [0.000]

Panel B BLUBUIBUAR fii

FUAL AL . MES VaR

Wty | A (DZ2" (27" (Hz" (27"
L] ¢ 19] 20.486™ [0.000] | 2.295" [0.022] | 18.399™ [0.000] | 4.936™ [0.000]
1 13 | 15.897710.000] | 2.1537[0.031] | 12.2187 [0.000] | 5.191" [0.000]
L] +2 7.075" [0.000] | 2.763"[0.006] | 11.092™" [0.000] | 5.374"" [0.000]
o 1 +3 4.424"10.000] | 3.300 [0.001] | 6.666™ [0.000] | 5.797" [0.000]
] 1+430] 8.492° [0.000] | 4.022° [0.000] | 7.608 [0.000] | 6.653" [0.000]
L] 1+5 18] 5105 [0.000] | 4.159° [0.000] | 7.841°" [0.000] | 6.904 [0.000]
] +635] | 11.214™ [0.000] | 4.918 [0.000] | 9.419"" [0.000] | 8.417 [0.000]
1 1] 1+7 1] 8.089 [0.000] | 5.1117° [0.000] | 12.980" [0.000] | 8.297 " [0.000]
/1t 83 | 11.9327770.000] | 5.7437[0.000] | 31.584 [0.000] | 8.350" [0.000]
IET] 1+9 1) 10342 [0.000] | 5.877" [0.000] | 15.491 [0.000] | 8.119" [0.000]
] +104] | 11.569™ [0.000] | 6.553" [0.000] | 10.1417 [0.000] | 9.566 [0.000]
] 114 | 11.1187 [0.000] | 7.474" [0.000] | 10.685" [0.000] | 10.159™ [0.000]
1 1t +1239] | 11.065™ [0.000] | 10.599" [0.000] | 14.175™ [0.000] | 13.595 [0.000]

T2 (1) F RS A AR IVARAT Al RS G 1) Rl AU, B DR OCR ™  (2) ARG ALK
TR RIBRAR (2012) Bl , i TREAE A R T B3R T N B etk ak 0k, Mg e % I8 1 2 4t
T s RN, O T PR BAR SCSCUEZS R A AR AP , AT TR T 2 K S e i i BT 45 2R

BfsRE IENMRIZMEREIYAS &

A F bR bR BRI A ST 350 2 5000 1 DU Ak Ty 3 2 I % S 400 T ) L 0 o 12 R R AR A AR AS N L5 P, DA
FEARSMBUNBE J7 o BRI, B 1 04 4 Rl XS 000 AT 1 s

ym,=g(zw;0)+.9”=z;v,0+8” (A1)

Forr, g (=) SR k45 s JXURS: 5 FUIM 181 2., 222 ) A T O 2% A R K, 1T 60 A 2 AR 0 1) 2 0y o, SR P AR ) die s i s H
T R

UO)= g X X (v —(2:0)) (A2)

e MEAR K SR L(0) | BIVAT A3 5 OLS B9 R ECA T 0. SR, 512 BRKC L.(0) 25 55 32 BUREAS vy S35 (B B0 5 ), 3 7™ 26 11 55 7
OLSAKTHRY T MERE .l T 5a IR GX AN [A] L, AEHL 27 ~J S0 il Huber JE X0 H AR R BGHAT AR 11

Ly(0) = 2 D H (v = e(2,50): M) (A3)

o xz,if|x‘$M,
H(x’M)_{ZM\x|—MZ,if|x\>M,
Huber % 209 H AR bR 06 K F BIE S8 M BB AT TE, DLSCR 55 (0520 o SR, 0000 DX 2., vPon] BB A7 76 w85 J5 A O Y 9T

AAE G, T B THRCR A, D, FRATE— 25 2R F TE DU A 08 2 1 1] A8 750 LASSO 5 58 1 190 2%, L2 o I v 4 86 P T 0y de

(A4)
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W LR P25 T ITE IR FAR B8 B A BE At L 3 VR AG T 0, G TUAY AR hk i R B 2, SRR R 2% 5 vk ) B AR BR AN R TR

L O)=L0) A1 =p) S [0+ 3050 (49

Horp A R AE T TR NS p JFE TR E S . YRR S5 p=0 I, B4 46 BB ALy LASSO fifi 31, i L 75 3] LAS-
SOy F bz iR AL

Ly(0)=L,(0)+ 1" |6 (A.6)

MiRx ZEEEMNN
A — B A AR TS U5 R VX A A kA TR < XU T O T AR BRI 1SR DU f A R ) T
HEFPHE s , 720 91 AR ik P 51 385 7, SR T IZH o Xk 2 90 1 4 il UG LA TS M A TR R ™

ME1 TEEZMNH
T = (1) 28 1 T ZPEAR R 25 48 1 19 2 JE TP (Gini importance ) T4, BRI 0 WL T TP 45 (2009) 5 (2) 1P ( B R, 2748 5t A T 2O B0k
(3) TRIMALEL opr 34 357 91 A AR dt , (E iy - SCHER IR TR, 181 e A8 i 20 37 14 7 22 A8 05t (4) $A 07 T AR A BA TS S 1) 28 4542 d 285 45 S [m) T AL 78 A
FARY TREAR AL S . Hoh B SDR T TREAR AGAR 03 S AT A IO , {4, A6 JEE 2 T 2020 4R 8 SR T ZE 2020 HT—4F (HI 2019 4F ) i1y
B LABE BB T 01 U5 B 7 7 0L B ASE R, O 0 T S 2020 47 1 4 il KU HEA T 35000 (5) b [T R /s DA B0 B 450 2 DAy PR /A 0 £ A3 45 58, AR
A AR AR T R 3R

TR

DA AL (BRI 47 ) %) BR < W7 (Sloan ) 5 # K RF 5 742 ( Dumitrescu ) s AR (Hurlin) 5 775 (Menze )

23 3Rk

(1) Dumitrescu , E. I and Hurlin, C., 2012, “Testing for Granger Non—Causality in Heterogeneous Panels” , Economic modelling , Vol.29
No.4, pp.1450~1460.

(2) Menze, B. H., Kelm, B. M., Masuch, R., Himmelreich, U., Bachert, P., Petrich, W. and Hamprecht, F. A., 2009, “A Comparison of
Random Forest and Its Gini Importance with Standard Chemometric Methods for The Feature Selection and Classification of Spectral Data”,
BMC Bioinformatics , Vol.10,No.213 , pp.1~16.

(3)Sloan, R. G., 1996, “Do Stock Prices Fully Reflect Information in Accruals and Cash Flows About Future Earnings?”, Accounting Re-
view, Vol.71,No.3, pp.289~315.
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