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Abstract

Measuring, describing and predicting financial market risks accurately and scientifically is the key
cornerstone for the efficient and healthy development of regional financial market and the safe and
stable development of regional economy and society. This paper takes the key index of regional
financial market as the research object, and based on the coupling relationship between equity
price and intrinsic value of the key index, firstly, according to the system transition characteristics
of financial market, it constructs stochastic volatility models of different states, including system
model and individual model, so as to describe the common law and individual characteristics of
volatility of different markets. Secondly, considering the limitations of the traditional B-S formula
in the KMV model, we construct a variety of exchange options that are convenient to analyze the
risk characteristics of different markets, and establish the main theoretical basis for the rational
design of the gene: ralized KMV model. Thirdly, according to the core idea of KMV model describing
equity price and intrinsic value, the generalized KMV system model and individual model are estab-
lished, and the comprehensive risk probability and risk distance of different markets are given by
comparing with money market. Finally, the parameter estimation method of each model is given,
and the corresponding numerical experiments are constructed based on four types of key indices.
The numerical experiments show that the theory proposed in this paper can describe the risk phe-
nomena of different financial markets relatively accurately, and there are distinct characteristics of
regime switching in financial markets.
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4. SCIEER
4.1. HABIRERIERN

ASCEIL T AR E 37 5, 2 B8 HHIE 500 $820(1C500) 79 300 F5£X(1F300). _LiiF 50
FRE(IH50)5 HiE 1000 (IM1000)H PAZI i A [7] ) £ F 17 37 85 F] — SRt i s A FZ . Ho s IE oy
2022 49 H 14 H~2024 4 11 H 15 BN, SEit 2100 N3 . Bl RIE TI8EIE . A SCHE 7>
Hrid BERE I AT LB IR 5, AER B SR Fa B FEA AR O , IRt AR SR 2 ik
THE: R, M matlab SRFFEATE R N EENEMEEN BN SRR, &5, 158 MATLAB
H R EUE AR 3 integral d745 Gibbs-MCMC K AEFEA TR 200 M AE M B S M AE IR BN 2, (EICEERT 25
A 5 A P R AR i AR, DA Jo ST 485 ST 90 BT A 4 il 7 3 PR AR R A B AU TR AL 1 o

Table 1. Descriptive statistics of key index return data

F 1 KBEN. WaRBURNRA TR

R BMA WA S ONI bRtz i e JEE Ljung-Box
1C500 -0.0439 ~0.0002 0.0674 0.0064 1.5848 20.9173 118.1857
IF300 ~0.046 ~0.0001 0.0508 0.0053 1.0434 16.194 83.9727
TH50 -0.0372 ~0.0001 0.0375 0.0052 0.6557 10.3963 62.0614
IM1000 ~0.0705 ~0.0005 0.0705 0.0073 0.8271 20.727 106.024

A1 0 R SCBE R B AT R AT R R R R AT . MBS IR A (i AN B, DY A
HEAFAE — € BVARXIARPECA ) AN SR A B R, by o i Y < ik i 3 A XS, A =X R P AT PR B SRR
Ljung-Box #5598 4t i+ 5 1A (B i W DU M iSc o R Bt B o AR PRa 51, BAFAESE — € 1) B ARG AN 5707 221k
B T 24 WY 7 P I L s 2 A 20 220 o e 50 24 £ e B

4.2. BEREER O

KL g T IUR OB R B R AR R . L GRE AT, ATRLE MR R R e R
BeBNAFAE — € FEVE RO B R AL, o P S YR 2R HOR e M BRI K R G SV Z1E AN [H]
MR E M BAT 78 0 G BEVE AL ZE0E . LR, XA 71, RIS A S i A e sh B A7
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Figure 1. Yield data of four key indices
1. POFpC e B s R R
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Table 2. Analysis of Et/ memory characteristics

%2, 7, MBS

BHE 1 2 3 4 5 6 7 8 9 10
ZiiHE 0.0195 4.9207  31.7837 355067 35.5215 38.6613 39.5872 39.6028 39.6564 50.1816
A% 0.0039  0.1026 03518 0.7107 1.1455 1.6354  2.1673 2.7326  3.3251 3.9403

AT PRBRIARIT S &, IKICIZERSR T 20, MRS RN, 1958 RREEREAR . &
TR HBEE A BN, e I EORE R, B, BT B RS SV A
AR, MRS T AR E R R G SV B ISRl T A5 R .

Table 3. AIC and BIC criteria for autoregressive order p
7= 3. BEIVIME p B9 AIC 5 BIC #r

B4 1 2 3 4 5 6 7

AIC —7.6039  —7.6043 ~7.6209 -7.62 -7.6215 -7.622 -7.6213

BIC -7.6012  -7.5989  —7.6129  —7.6093 ~7.608 -7.6058  —7.6025
AIC2 (1)  —7.8876  —7.8885  —7.8909  -7.9218  -7.9228  -7.9471 —7.9433
BIC2 (1)  -7.8826  —7.8785 -7.8759  -7.9017  -7.8977 -7.917 ~7.9082
AIC2(2)  -85306  —8.5291 —8.5482  -8.5728  -85704  -85742  —8.5732
BIC2 (2)  -8.5261 -8.5201 —8.5347  —8.5549 —8.548 —8.5473 —8.5418
AIC3 (1)  —17.6347 ~7.634 -7.6374  -77134  -7.7125  -7.7514  —1.7459
BIC3(1)  -7.6265  —7.6175 ~7.6127  —7.6805 -7.6714 ~7.702 ~7.6882

AIC3 (2) —10.5132 —-10.514 -10.5145  -10.5117  —10.5088  —10.5078 —10.505

BIC3 (2) -10.5084  —10.5043 —-10.5 —10.4923 —10.4846  —10.4788  —10.4712
AIC3 (3) —8.4197 —8.4144 —8.4505 —8.5334 —8.5278 —8.5459 —8.5407
BIC3 (3) —8.412 —8.399 —8.4274 —8.5025 —8.4892 —8.4994 —8.4865
AIC4 (1) —7.4459 —7.4459 —7.4523 —7.5658 —7.5676 —7.6039 —7.5971
BIC4 (1) —7.4348 —7.4238 —7.419 —7.5214 —7.5122 —7.5374 —7.5193

AIC4 (2) —10.8606  —10.8545 —10.8483 —10.8438 —10.8396 —10.835 —10.8303

BIC4 (2) —10.8535  —10.8403 —10.827 —10.8155 —10.8041 —10.7924 —10.7807

AIC4 (3) -11.01 —11.0068 —11.0043 —11.0034 —11.001 -10.9974  —-10.9935
BIC4 (3) —-11.0038  -10.9944  —-10.9857  —-10.9785 -10.97 —-10.9602  —-10.9501
AIC4 (4) —8.3246 —8.317 —8.3677 —8.5235 —8.5332 —8.5607 —8.5528
BIC4 (4) —8.3143 —8.2962 —8.3366 —8.482 —8.4812 —8.4981 —8.4798
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ARG FEHRALE], R AIC 5 BHENITESS 3 WA — R /IME, MR ZEIZH AR Q)R AR SR 5L
RN BB BN 2 . W LB PIRS ARSI L L], ARYE AIC 15 BEMIZEIRTS ¢ 2B 6 TIN5 — Ui
ME, BMFREIZH AR (6 KFIRIRE e T REIREIRAUNME RS2 . W Sk = RS L],
HRAE AIC (5 BHENITERAS e, 25 3 WA 5 — U ME, TR 22 AR Q) RHRIRE e, FEEFEET)
IERANME R % . WA IR TLRSFESNLH, A RS T ORI SN Ko s R eiEd AR ()EERK
Z0HE . W T2 ERRZETF TR, IR IR e B L A S AR . b, ARE FR(E Bk
MWL, AR T m s R A, ARG IRAS A B RS2, B Ui RAS 15 R 2 1) UG R R R R 4
RORE, ARMCEIRAS (0 R (a2, SEBHL K.

NS Z BT SLI RS KMV B, N ARSCAT AL AMAET KMV BERICERAL 1), 50
A G R TT I (0) JRU: R A R B (L Am 2R 2R L) . %8, B AMA KMV 7R, SREFEAR NI N 7E
MESNEENR, HHDESEEEREUT RENEMES WIERESIR . B4 ST 8
TR SRR R S KRR Eh 2 W BUE R, v WA R T IAEERRMNEZ 7, BARRE X &N
FENME— A= 2IE A R AR, T2 & B BA MR R R 5 R E TS, Bk, 75X
RRUR: 3 Hr e, R RS T R A AMA T A A E R g — . IR, R 4 5 BT AU R
VYT 37 R PR AR , A5 T A RIS 40 MBUME S WS EIA T — ¢ N /MRS R T4 A 2 A 85 55 DD,
Y RFEAR N SREARSMTE ., TR 1 AMA KMV B, 2 DLIR T 3% 2 B84 DA KR A
JE B DD, 5 TR RAEME @, (-DD,) B 2B LB, HAHKMZ 18 RENTH I E L. /i
R, XFEERGE T IR K AEBE RS, AN S b i b i RV A B B O /0N, 0 BH A4 46 Rl 11 3 T 1 4 XL
B R AE MR K, 12 MR SR I A M BT i, AN A KRG A B R A H IS
MAERMET . AN T RS R AR M rT REME . (R AR ZM R AT 1) 1 T HEREAR M, KAkt
SRR FAAAR B 25 G, A BRI Ml ol il R (R R 2B o B s 6 BN [ (1 S BB AU T AR R I it T 7
AT LA B TR AR S BR AR 5 R AR ST s, G XU 2R (R B RIS R D ARk . ARABRE AN
BHEOTHE, I SEEA A, AR TR A& AEBE2E IM1000 By, THS0, 1F300 K2, 1C500 /)N,
(R EMRPEREAR NIRRT S, Iz S804, AR TN RS & AR BE2 THS0 f s, 1C500, IM1000 iK%
2., TF300 fe/he — 75T, 1B ESCRT RGN 4T, 38 ALK BT A Al A LR GG dE AT 2 it
THE, SPL RSB AU X, TR EEME TS . 55— 7T, BEARN RN CRAE N ERT
IR INEIRRE, FEASNEE FI 5 AR A KA B & Rl 37 B G i BT 9 o 6T AN [7] 1) 4k U o A2
AT DAARAE B OO A I £ B O (8 — 77 SRR A P R e, S IS ) IR, e A B S 5 il XL
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Table 4. Calculation of market risk distance for individual IC500 in the sample
= 4. BARRME 10500 IR R EEEITHE

(T-10) —4H WA —FE WA A 8 MH =FE 10414 Excd

0.1 0.1173 0.1659 0.2031 0.2344 0.2869 0.331 0.351 0.3698 0.4049
0.2 0.0947 0.1339 0.1639 0.1892 0.2316 0.2673 0.2834 0.2987 0.327
0.3 0.072 0.1019 0.1247 0.144 0.1763 0.2035 0.2158 0.2274 0.249
0.4 0.0494 0.0699 0.0855 0.0988 0.1209 0.1396 0.148 0.156 0.1708
0.5 0.0268 0.0378 0.0463 0.0535 0.0655 0.0756 0.0802 0.0845 0.0926
0.6 0.0041 0.0058 0.0071 0.0082 0.0101 0.0116 0.0123 0.013 0.0142
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0.7 -0.0185  —-0.0262  —0.0321  -0.0371  -0.0454 —0.0524 -0.0556 —-0.0586  —0.0642
0.8 -0.0412  —-0.0582  —0.0713  -0.0824  -0.1009 —0.1165 -0.1235  -0.1302  —0.1426
0.9 -0.0638  —0.0903 —-0.1106  —-0.1277 —-0.1563  —-0.1805  —0.1915 -0.2018  —-0.2211
1 —0.0865 0.1223 -0.1498  -0.1729  —-0.2118 —-0.2446  —0.2594  —-0.2735  —0.2996

Table 5. Calculation of risk occurrence distance for individual IC500 market of the sample

F5. BARIMMFICS00T ARG L EEE TR
(T-t0)  —AH WA —FE WA A ! =FE 101 H ot

0.1 0.1053 0.1093 0.113 0.1167 0.1237 0.1303 0.1335 0.1366 0.1426
0.2 0.0851 0.0883 0.0913 0.0943 0.1 0.1053 0.1079 0.1104 0.1152
0.3 0.0648 0.0672 0.0695 0.0718 0.0761 0.0802 0.0822 0.0841 0.0878
0.4 0.0444 0.0461 0.0477 0.0493 0.0523 0.0551 0.0564 0.0577 0.0603
0.5 0.0241 0.025 0.0259 0.0267 0.0283 0.0298 0.0306 0.0313 0.0327
0.6 0.0037 0.0038 0.004 0.0041 0.0043 0.0046 0.0047 0.0048 0.005
0.7 -0.0167 —-0.0173  -0.0179  -0.0185  -0.0197 —-0.0207 -0.0212  -0.0217  -0.0227
0.8 —-0.0371  —0.0385  —0.0399  -0.0412  —0.0437 —0.046 -0.0472  —0.0483  —0.0504
0.9 —0.0575  -0.0597 —-0.0618  —0.0638 —0.0677 —-0.0714 —-0.0731  —0.0748  —-0.0782

1 -0.0779  -0.0809  —0.0837  —-0.0865 —0.0917 -0.0967  —0.0991 —0.1014  —-0.1059

5. &

ARSI T FAT VR e 48 (1 SV-KMV A5 R0 [X 5 < i T 37 19 < ik XURSE EAT 17 20 A A8 DA FL A
Fo B, EHRENS AR AT Sl T I 1 O B i R AT 9 KU 3 BT RO 4% o LUK, R SR BEFR 2N
W i R HEAT Gt A B RTINS ) A DX i T 4 () R G B B R 5 AR P s R K, JE A
T EAZ A R RO R . FR, FEJEA K KMV BEREEGl BN T A e b, BT 220 o
KRR XA R IAIRM, 8 A S HRBUE I A, Mg SRm s WA EL R BRI
KM matlab iEF gL, JFENSHAMG T BT MCMC, &4 05E B [BAREY . #3E e
B, mAAFEIRURE SV B EE R, R b AT 7 R, TSR], AR RES BT b S %
KFMT, A WA TR DL SR T 2 B RHE, HS 8 R B & . @)™ X KMV
BRI T Bl 7 3 I B AR BUE . KAd iz e B AR DL AT 5 R T kst 5
S RAE -

HEEmE
A CAZ 2024 FEFEA LA SRR N B A S S IR B e a5 s N AR B AU A
Py MdE. R ORESR S 2024008) BT B,
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