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Abstract

The margin trading system has injected new vitality into China’s stock market trading and stimu-
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lated the active participation of investors and securities traders. Although China’s regulatory au-
thorities have formulated a strict trading system, its systematic risks cannot be ignored. Therefore,
this paper models and solves the problem of how to quantify the risk of margin trading. First, the
data related to the risk of margin trading, such as financial information, stock bar comments, news
bulletins, etc., are obtained through Python crawlers and database downloads. Among them, text
emotion analysis is used to mine fuzzy information for unstructured data. Secondly, the paper
analyzes the correlation between all indicators and the risk of margin trading, finally selects 13
indicators related to the risk of margin trading, calculates the weight of each indicator affecting
the risk of margin trading using the principal component analysis method, and establishes a quan-
titative model of the risk of margin trading. The research results are helpful to clarify the path and
mechanism of the impact of key financial indicators and fuzzy information represented by stock
bar comments on the risk of margin trading, and provide some reference ideas for effectively quan-
tifying the risk of margin trading.
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2. ARTZEREIELIE
2.1. BIEFKFESHXIEE

AL Pt B =R MR o FR v DA S AT Y R B3 R 5 R AU /AN AR, SRR 30 SChR IR,
JELL 2019 4E 4 H 1 HZ 2022 4 3 H 31 HIMIEZ 30 Mg A B ET AT AR RREA. Hi, BRELS
Bed . AU R A S B ORIE T iFind (FIFENR)8E 2, B a W 25 285k BT CSMAR (Bl Ze2) Bl =
JREMEL PR 28 7] 2 5 AT OB HE Sk B T AR 07 W E R REE R, S EE I Python I 1y 5
BRI, SRAFIRGREAR IS, — 77 T AR S RS 5 0 A SR . A R e R0 s R sk 1 R 4
W, B —J5 TS E AR E 5 AL FE (SnowNLP) SLIEFE 0 M SCAS N 28 1 B 4 1 454

ASCESHREAM 740 FWALEE: %%, fEfiE 30 K LA RIREAR JIBR 7 %44 ST 8¢ ST A H
PASIENS 2547 o 2 h 3 g S R AR i 2 =] LR, BB T A SRE ISR &, AR
WAL, RHESLAB BT LT 1% 1401 Winsorize A . 11T 55 2838 bR MBE PG 25 [ 4% 5
15 48 S b A 1) s S R (1 B 28 PR RV BURR R FE AN RI[3], AR SC 0 301K FH 77 2 P8 50 R ) 500 47 SR 4y
B, DABRIRSS R RG 2R DA RSO 0 b 3 3 2@t Excel . Statal6.0. SPSS 284K {4 58 -

2.2. MEIBRRIEFESHE
oG, BATRKPR R~ 7 55 B AT R B, X8 Pearson Aok R &k th 15 5 B2 H
RIS HahR, TR RIWE 1 FR.

Table 1. List the selection results of financial indicators
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FR, Rk, i bege n) BARK 15 NS FanlE 2 5 MNERE, HHR R FRAEIK X a4 h
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IIBCEY) J5 159 20 W 55 Fabn2s & 15 70 5 Rl BT Al 28 2 R ALY ) EAT [EE, IR 7 55 Fe bn -5 e 2 (B 1)
FHOAE . R, F RS BT T 4R b A i B A R0 T s

1) EHAVERRLS . 5 T B R AR REAEEHEAT KMO & Bartlett ERFEAR S, M ITTARIE R T Hri (3&E
FTE, KI0ss RanE 2 s, PRI E N 0.695, KT 0.6 NFRHIE S F 247, Bartlett BRI
FI TR B A S b 2 5 S B, A IR 45 S 2420.011, [ N 105, Sig fH 0, HMARIEEK, 4
B A EAMECM, FRE U E AT BT 207

Table 2. Results of KMO test and Bartlett sphericity test
# 2. KMO 16 5 Bartlett Bk IG5 R

K6 7 12 Eiztan R 25 5
KMO #:56: KMO & 0.695
P! 2420.011
Bartlett BRIZAG 4 H i E 105
2EM Sig 0.000

2) WER TR, W HEENMERMRAER, HhoRT 1 ARHEAR SR T IR BOR .
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Figure 1. Crushed stone chart
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Table 3. Extracted principal components

3. REMERS

N L GERER (N SR AT T 75 F gt g 1 75 F1
st HEASH SH%n B FEASK ZH% Bit HEAS FH%
1 3441 22.939 22939  3.441 22.939 22939  3.078 20.522 20.522
2 27191 18.603 41542 2791 18.603 41542 2578 17.188 37.71
3 1.442 9.615 51.158  1.442 9.615 51.158  1.557 10.38 48.09
4 1301 8.674 59.831  1.301 8.674 59.831  1.428 9.518 57.608
5 1.09 7.268 67.099  1.09 7.268 67.099  1.424 9.491 67.099
6 0.97 6.468 73.567
7 0.836 5.574 79.141
8  0.749 4.991 84.132
9  0.646 4.305 88.437
10 058 3.864 92.3
11 043 2.87 95.17
12 0.296 1.97 97.14
13 0.231 1.542 98.682
14 0119 0.792 99.474
15 0.079 0.526 100
Table 4. Rotation component matrix
= 4. TR IERE
W 55 4 A F1 F, Fs Fa Fs FRAHPE
%éj%g?;fm 0.181 -0.091 0.827 0.138 -0.002 0.256
st -0.030 0.936 —0.057 -0.015 0.029 0.118
WA R 0.009 0.946 -0.030 0.026 0.075 0.098
B AR R -0.199 -0.850 0.152 0.089 0.007 0.207
ERNAL PN HiE 0.106 0.088 -0.068 0.761 -0.018 0.398
I BT KR 0.583 0.076 0.292 -0.043 —0.060 0.563
SSAPRI L 0.051 -0.194 0.289 0.694 0.092 0.386
(3 i 0.835 0.003 0.344 0.055 -0.086 0.175
B 4 B 7= 0.173 -0.146 0.848 —0.058 -0.106 0.215
[IREES 0.058 -0.112 -0.202 0.411 -0.568 0.451
BE AR 2 0.912 0.048 0.103 0.128 -0.049 0.137
S Rl 0.808 0.073 -0.074 -0.110 0.069 0.319
E ) 2 0.686 0.051 0.062 0.121 -0.055 0.505
B LR R FR IR G 0.061 -0.062 0.432 0.118 0.518 0.524
JBE AU -0.092 0.099 -0.232 0.077 0.822 0.246
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W A PR, FAEBAETES/NT 0.6, FOREHERIRIER . [FI, AT AR]85 A
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RPGRRITE, ENHT AT MEAGET], Ht R 8RR 2) T FfEiRah bR,
AR RGP BRI, EARE T AR REGIRE ), Kt R sy N ERE s 3) BT
Fs fEREBCAE TS AR B RE S, REBLF B A BRI 8, e T IR KIERFIRE T,
U Fs iy 2 NBRIIBRFIRE T 4) BT R AEE MR R . BB M R A BRI 7R, el
SR T AR SEIZRE T, Bk Ry A RIS EIZEE ST 5) I T Fe R AT ILABR
FEIEEL S BRUE B A BRI 78, BT TURBORFE I LE OB B S e 1 24 ) ) BB 25 7 AUt »
JEFEHIVETRAR, T RMARACR A A AR, — eI 7 AR R ERE S, I Fs fir 2 AL
g EEERE . BRI 5,

Table 5. Results of factor naming and interpretation
#=5 EAFHBSHRBRER
74 R A 7555 A
BRI B IR
B s
FHRE F1 BRI R
R IR
B A
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WeRLHE
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Table 6. Component score coefficient matrix

? 6. MOEHREIENE

By
BELFT U 55 4
Fi Fa Fs Fu Fs
BB B L
X e -0.075 0.060 0.449 0.054 ~0.027
! I <A A
X, st -0.075 0.389 0.090 0.040 ~0.048
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Continued
X3 WA L2 -0.064 0.392 0.096 0.070 -0.010
X4 BEPE AR A -0.038 -0.321 0.012 0.032 0.048
Xs BRI K2 0.001 0.059 -0.082 0.594 0.012
Xg R4 PR K R 0.165 0.025 0.090 -0.078 —0.027
Xz RSB i —0.047 -0.022 0.102 0.518 0.093
Xg (53 0.251 -0.013 0.064 -0.023 -0.022
Xg BT -0.075 0.038 0.472 -0.105 -0.113
Xio [REEES -0.002 -0.014 -0.131 0.306 -0.411
Xu1 AR (F] B 0.318 -0.031 -0.094 0.044 0.026
X12 B IR AR AR 0.330 -0.055 -0.175 -0.123 0.114
X13 BV 2 0.238 -0.016 -0.078 0.054 0.006
Xua B TR AR R G -0.013 -0.010 0.205 0.079 0.394
Xis JBER M S 0.057 -0.040 -0.166 0.104 0.650

B 3% 6, MKIKE L&A (Fi~Fs) 45 /0 155 2 .
F, =—0.075X, —0.075X, —0.064X,, —0.038X , + 0.001X, +0.165X, —0.047 X, +0.251X,

2-1

~0.075X, —0.002X,, +0.318X,, +0.330X,, +0.238X,, —0.013X, +0.057 X, @1)

F, = 0.060X, +0.389X,, +0.392X, —0.321X,, + 0.059X +0.025X , —0.022X, —0.013X, 22
+0.038X, —0.014X,, —0.031X,, —0.055X,, — 0.016 X, —0.010X,, — 0.040X

F, = 0.449X, +0.090X, +0.096 X, +0.012X,, —0.082X, +0.090X, +0.102X, +0.064X, 2-3)
+0.472X, —0.131X,, —0.094X,, —0.175X, —0.078X , + 0.205X,, —0.166X

F, =0.054X, +0.040X, +0.070X, +0.032X, +0.594X —0.078X, +0.518X, —0.023X, (2-4)

—0.054X, +0.306X,, +0.044X,, —0.123X,, +0.054X,, + 0.079X, +0.104X
F, =—0.027X, —0.048X, —0.010X, +0.048X,, + 0.012X, —0.027 X, +0.093X, —0.022X, (25)

~0.013X, —0.411X,, + 0.026 X, +0.114X,, + 0.006 X ; +0.394X,, +0.650X

Hk, DUH 5 & AR T 77 Z 0Tk AE, T DU & P25 W 4590 F
F =0.22939 % F, +0.18603* F, +0.09615* F, + 0.08674* F, +0.07268 * F. (2-6)

B2, TAAS 2P A0S R % Rk o XU PO 55 Fi bR B4 TSR 7 (Fo~Fo) M — N S5 Zr RIS 20 Fo
2.3 FEHMUBENIEREAE

ARSI T BT ARG M BRI AT A . KA H RTIER A Z A5 BB AT, Frelis s
FRUEE B AR T & TER. RIS HOR B (1 0 28 Wt 3R A3 B I (B ZE AR O 15 R, Rt T s 5 Hsh,
M BEARAE S BIAT ZR  AZSEAS o TFRATTAZR J7 0 6 XA 1 R iR SRR A =] 45 o 3B el o DA A i
ME PP 0 S5 2 DLUSCARTE AR o XRS5 MBI AR ot Eo —PTIE 5., DR RR 2 e i
1EfE B

RIE I 22 IR FE, AU T Python T SonwNLP X 85 347 S0 A5 I8 M . SnowNLP 42—
A python B 26, FEH T AbH oA, ATSeBE A, RV EEOHT. WP . Bk
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Figure 2. “BYD” stock comment sentiment index line chart
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3. BWRIEN 5K
31§ EEBREAER S
3.1.1. TERRE

1) WA PBA R AR G — A5 5 H IR BT s A8 o i E o AR . AT A B
Hm 2l ) Jm SAUACHE, I SRABBCEATERE, W DT — AN 5 B RS R . e R H
B BT S, BB B B ) LA S K SR As 5 H O v 5

2) BACH: R TR I EA S SRR AL LSRR G Fe (R 7)

Table 7 Variable definitions

F71. TEEX
B s AHE X
(R AR W Y, TR RE—A 5 BN
B NI 55 Fabrsr 6455 F K F—F B o iridiAs B B S5 Fa bR R 6155

3.1.2. Hausman 156 SR BYE T

HoE ?ﬂl‘]iﬁﬁ Hausman 1656 41 & BT A5 FH 4 F) 22 18] TR RS040 A2 10 45 1] 2 ROMIAS AR A2 B ML MY

AR 45 5458 “Prob > chi2 = 0.0000”

» AR p AE/NT 0.05, A BE R R, BRIV AR K R A R RE 2L

V*ﬁi%lﬁ% HR, BATTR [ 52 RO, N7 (3-1) R 52 IV 554 bk i % i 55 52 5 RO R o
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Yien =B+ BF ta + A +&, (3-1)
Forr, i FoRAAME, t RN, o R MR E RN, A RO A]E E RN, & NEENAR T (]
M AR I B 50
3.1.3. XM

% 8 IR T M FaAr i A 19 0 (F) SR A 522 5 (Y ) I ENEZE R . iR FoR, MIBRERAE 1S
FI| 340 MUMME . WS- HBARLE G 13 00 Sl TE A28 5 REIIAH R R0 0623, HAE 1%/KF 2% IEAH
5, XRS5 Febrik, AR F R MR 5 BEER . R*~ 0.105, RMAM %5455
A DARRRE A 10 i S5 b % i 73 22 5 AR 01 10.5% 118 3]«

Table 8. Regression results of comprehensive score of financial indicators and balance of margin trading
8. MBIEMEAFN SMBEMARHRHEFLER

Y, Coef. St.Err. t-value p-value [95% Conflnterval] Sig
F 0.623 0.104 6.02 0 0.42 0.827
Constant 21.233 0.027 790.30 0 21.18 21.286
Mean dependent var 21.241 SD dependent var 0.885
R-squared 0.105 Number of obs 340
F-test 36.239 Prob > F 0.000
Akaike crit. (AIC) 458.025 Bayesian crit. (BIC) 465.683

“p<0.01, “p<0.05 p<0.l.

3.2. St IEEMURIBRE XD

321 ZEWRE

B EE(2017), I ISAT I DUAT LA e s RE LA B, REA BB RE JEE S R FR) 2 i S N M AR 2
I IR B T R IR BA DA AR AR IR — il A FR) e vt 0T 5 i -5 2o AR A7 ) S ) (S AL FRD i 125
REEAE iy BB e s R B B AR [3] . Bkt A 20N:

VOLA = P—H
(P, +P,)+2
Hr, VOLA FREMEaNiERE, P, RnKREMNREN, P RARENREN. HEESBEERE X
s 9 FioR.
Table 9. Variable definitions
F9 BEENX
AR 5 A5 E X
PR B A I B P VOLA bR 5E
AR Notice B JE R AT I R HIR
NEEERR Notice_index i1 snowNLP SCAE 20 /5
AR Bl RIEE News A FA) A ) R A
W R AL News_index 12 FH SnowNLP SCATE &5 73 45t
PR Comment R RFAFRM RIHATIK
PR Comment_index 12 H snowNLP SUANE 45 4 i3 th

DOI: 10.12677/aam.2022.1110784 7388 IR Esid


https://doi.org/10.12677/aam.2022.1110784

3.2.2. {REGEN
FRATTA AN VB BN FE AR P2 SR B AN IS AT 15 0, AR IR & AL B 528 bR Z B I OC R o 1R IRIX TG
LEEHU S SRR W 2 23 R S [m] A A
VOLA = o, + ;comment_index + a,notice_index + a;news_index + ¢ (3-2)

VOLA = ¢, + ascomment + e, notice + ar;news + & (3-3)
Hort, o AMEBEETL oy oy WIHRREL & AREHLIRZETL

3.2.3. BN AKERS XX FAIEX ST

e 10 A%, FL3RMS 4533 &I AEIEWINAE. b, BMIESIFEE (VOLA) S Vit E
(Comment)[¥IHH 58 RAUTE 1%/KF L3 IEAHDG, BIVFR SRR sy, MM i sl e g o . FRE M 5
T3 A 4 TR i8R R ARG, TR AR i A V8 JE Pl R it i 8 3 70 S S I SR A7 AR 1B H R AU O3,
TR R B PR . A 45 53 1% (Notice)-5 B 8 8 R FE (VOLA) AR 6 RELTE 1%/K°F | 23 7
K, EDAE MR, WM RN, X T A S R AGE— B R BB 1P 3h
FIVERT o BT [ SGTE FE (News) 5 I it 2 A5 B2 (VOLA) I AH 5¢ R 20 HE 10%7K-F F IR 25 TEAHSG, R MG sioRT
Vo] R 2 (VR S I TR ) VR R P R ), R U Bl R RO

Table 10. Correlation analysis table of stock price fluctuation and attention

10, BRINEKERS RIEEBEX TR

VOLA Coef. St.Err. t-value p-value [95% Confinterval] Sig

Comment 0.0012646 0.0001793 7.05 0.000 0.0009131 0.0016161 -

Notice -0.0008889  0.0001897 4.69 0.000  0.0005171  0.0012606

News 0.0008107 0.000464 1.75 0.081  —0.0000987  0.0017201 :

Constant 1.013201 0.001152 879.52 0.000 1.010943 1.015459 o
Mean dependent var 1.022 SD dependent var 0.012
Overall r-squared 0.016 Number of obs 4533
Chi-square 88.313 Prob > chi2 0.000
R-squared within 0.022 R-squared between 0.000

“"p<0.01, “p<0.05 p<0.1.

3.24. RethkExS1REEHREXSE ST

7 11 51, 3193 4521 ANEIEABIEMME . b, BN I ah R (VOLA) 51T 1E 46 6 4k
(Comment_index) IAHC REAE 1%/KF LR EML; 5A R AEEHIEE(Notice_index) [FIAHC REAE
5% 7KV LR EFIE; S5HE 2 e B (News_index) FRIHH % R BT A RO Z 1, (HAKMSFSHIE. Xit
—BIAIE T RS, HAH R ECR R BIIUE, RTRER KON R A 2 LRI IR S THIE, B
EAE N A RIS

3.3 MEmMSNEELERAE

3.3.1. EriERIT
O SCHR A, fb s bl 55 KBS TR Z A T M 55 58 AT IR IR . i B A2 R &K 11
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S, WA S HRAR SR m A KM, R b ZGE R I, AR S e bR P A AN, R
WIS R 2R, R B & 5 AR A . FRAVES SRl 45 R, Witietrins 12 s,
i b, AXESTRECH Z, febnEA P STRITEARECEA Dy, ¥ iR 13 ANE b 5 BCE AR IEAR N
RIAT43 H RS 2 =) Rl B Rl b 55 AR e 8, AR PR R RECE AL (3-4) an A 3K
z=3"PD (i=123:13) (3-4)

Table 11. Correlation analysis table of stock price fluctuation and sentiment index

=11 BRNEKE SRR REIAX SR

VOLA Coef. St.Err. t-value p-value [95% Confinterval] Sig
Comment_index 3.06e—06 3.47e—07 8.82 0.000 2.38¢-06 3.74e—06
Notice_index —0.0000855 0.0000423 2.02 0.043 2.63e—06 0.0001684 -
News_index 0.0001852 0.0001983 0.93 0.350 —0.0002036  0.0005739
Constant 1.020288  0.0004381  2329.14 0.000 1.01943 1.021147
Meandependent var 1.022 SD dependent var 0.012
Overall r-squared 0.019 Number of obs 4521
Chi-square 86.061 Prob > chi2 0.000
R-squared within 0.019 R-squared between 0.020

<001, “p<0.05 “p<0.1.

Table 12. Specific index design
= 12. AffdgrRgit

UE I35
Hir 2 HED 2

EATR  IREME fEARRUE

EETiy P1 D1

BRI

VOLA P2 D2

F1 P3 D3

F, P4 D4

W 55 7K1 Fs P5 D5

Fs P6 D6

% il b 95 XS i b 1 2R = p7 D7

R R AR P8 D8

WS Al SN P9 D9

R S LA P10 D10

Comment P11 D11

AN Notice P12 D12

News P13 D13
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3.3.2. M EFRNERE

I A SCRR P RN, THERCE I R A T RVE A R e S SR T
FSE, BHE BT R R, 54 (2019), AV T R ik, BERENES]. Bk
THEFRES o i RbR e, OB FTA bR B2, SHEFARE D R RTA S 2, Rfad
SEARARAR AL . F A T T R B D BRAE S L I S AR bR CAR R R, fEIAE 2R . @i Statal6 15
H 7 Rl L 55 RS PPN R PR A EE T 45 RN Ze 13 Fion . KR FP AR A AR (3-4), FFR A N 2R I He
FrEHN, BIRT SRR (0 X AL T br. 10 2019 4255 — 2= fh S R 35 117 32 (1) XU 5 iy 66.10.

Table 13. Risk evaluation index weight table of margin trading business

= 13, phZERL I S5 KT IR AR E R

AR AR fatn il By
e P1 0.441
VOLA P2 0.156

Fi P3 0.147

F, P4 0.134

Fs P5 0.123

Fa P6 0.117

Fs P7 0.111

RilBE Rl AR 0 P8 0.103
RilEE ST\ A0 P9 0.065
Rl S HH A P10 0.056

Comment P11 0.042
Notice P12 0.031

News P13 0.020

4, g5ig

ARSCRHEHEEER 1 AL T Al A AR IR IV 55 SO BE T AN B IR B PR L A R i LKW A i
SRR E AR T R S AR AR, AT B R A 5 KU HEAT SE A . SE AT A, SEEILRR B il
T S5 O HERG TV s SR B o M e AL, MWL, e MR bs, 5 T 2R, S
FIARAG PEAN SR A ML R0

SE 0k
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