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Fig. 1. LPPL fitting diagram of the Shanghai stock ex-
change (SSE) index during the 2015 bubble.
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2 sentiment, Ay ¢ — T 2R 2506 A > 0,
D)9 B R 1 28 23 TROR I RBARONE , TR AR T 2 24
i E RSN, WA ST, [/ 1, 5 2.2.1 55hE
T AL, W45 325 JEBAC 25 J5 1) LPPL Jr RE i
ik

In (p (£))

= A+ B(te — )™ (1 + sentiment,_ )
+CO(te —t)"cos(win(te —t) —¢).  (9)
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3 SZAE AT
3.1 HERIE

Johansen 45 16 $£ 31| LPPL A5 %4 ZI) i %) B i
A2 HLAT BRI 3 ANERAE: 1) B A ik 21 0 e iy
{H; 2) et 2400 6 S H NERE LIk A, 3) &
Wik BNEAE 5 7R ARG R . i H 2014 4
11 HE, BrERIEARZ, M 2013 4F S Z A i) k)
R /D AR D, 454G LPPL BRI 2
[ 3 AMFRAE, AR SCERE FIEFE 4k 2014 4F 1 H 2 H
% 20154 5 H 29 H . Ak # $5 % 2014 4% 1 H
2 H A 2015 4F 5 H 20 H WA Bl B v 8 el
BRI BARAE I REA ST LA . P A R A,
BIRVE T4 57 & R Choice 4 2 S, 3 i 78
Choice 4 il A v PTG B 17) “ A B L “ R MG
(A RIS, TR — AR BB W 2 A
MR RCEE T RIS AT AR B PN SRR S #i
. RGO 2 T T Ok i, AR YRR A
PRAS T B E R ZR R L R
21 2 LT HE |« e | 4 A5 [ P R
. A AT R E B A 2 B,

K 2.1 75 Ak g G R B A B — 40T
WHIARME, GoiT AR ES X R A AR RIIE | T 3]
LB R, 454 (2) X, (AR 8B — KT
ZEAE . AR ST S IR CFSD 4 Rl 8% i) S5 23
g 1 s,

ARS8 B EST  pran 3k 2 IR, M
&2 Pl ) A SO I A S R AR T B
1 548 B0 B R T IR 25 AR 4, R 2RI

s M) i
34001 2015-03-22 HRBOF RO NI T ARG 4E?

PRI HAT B At P, A ) X0 1T A
PRI TH TS . 52 AT Z IR BEERE B, T T
B RAN BT TR, 2B ] R S B W S 5 % [
WA — R “FlEF R HESI T, 2015 4F 1
AR A BT BT, BIERSBUEE 2015 4 6 H
12 Hipes Biks 5178.19 s, AhEARFEEHE 2015 4
6 H 5 HfeE ks 4037.96 &, )5 B 7
WL, AP A BFR], _EUEFE RN = 0 T 75 =
2850.71 s, AR W 7% 2 1779.18 A1, R4S
B AN ARTE B IRETE R EHE 3 Fs.

# 1 CFSD i #aR s R T ARIRNE
Table 1.  Some positive and negative words in CF-

SD dictionary.
e AR RN

TR RN

1 e i 2

2 HK AN R
3 [t 53k

4 Kk DIETS
6 T TR
7 — AT A3

8 #KFEH Brpshi
9 IR BT
10 P ErSliS IS

# 2 (MS) FFFIAESE T
Table 2.  Descriptive statistical analysis of media

sentiment(MS) sequence.
BORME BME W bR WEE IgREE
1.794 —0.998 0.252 0.446 0.037  3.158

5N
http://finance.eastmoney.com/news,/1350,20150322488693836.htm]

=
¢

34002 2015-03-22 BORSCRIERIIARAT  ABIERIEN K0 - http://finance.eastmoney.com/news/1345,20150322488691035.html
34003 2015-03-21 ESIIHBIAL  ABARZERAI f G - http://stock.eastmoney.com/news/1406,20150321488637494.html
34004 2015-03-21 AR It % 4 R S - http://stock.eastmoney.com/news/1406,20150321488633312.html
34005 2015-03-21 AR BAMA T EAR T A AR 21 AR RE - http://finance.ecastmoney.com/news/1344,20150321488576880.html
34006 2015-03-20 HEL(AME) (03/20) _RHHIES A ST - http://stock.eastmoney.com/news/1403,20150320488473234.html
34007 2015-03-20 AJB)(03/20) EHIESAE 5 - http://stock.eastmoney.com/news/1404,20150320488470957.html
34008 2015-03-20 ABEBURCR EAT PR R s - http://stock.eastmoney.com/news/1406,20150320488449017.html
34009 2015-03-20 IR RARAI63 1 R (S Filsi http://finance.eastmoney.com/news/1354,20150320488351772.html
34010 2015-03-20 EHZHBLRAT ARSI L http://stock.eastmoney.com/news/1406,20150320488327273.html
34011 2015-03-20 AEAMETRER SER ks AR - http://stock.eastmoney.com/news/1406,20150320488324036.html
34012 2015-03-20 PEA P N TR A SRR - http://stock.eastmoney.com/news/1406,20150320488300520.html
34013 2015-03-20 NGRS R A TR ARSI ARG ? - http://stock.eastmoney.com /news/1406,20150320488292251.html
34014 2015-03-20 GEWESE CHFUIGET HEKM AR ARE BT CEEn fififhith http://stock.eastmoney.com /news/1406,20150320488281848.html
34015 2015-03-20 AR 25756 —bIEEATvThE - http://finance.eastmoney.com/news/1354,20150320488280679.html
34016 2015-03-20 T iy ELER 25 ) ] U A g - http://finance.eastmoney.com/news/1349,20150320488106851.html
34017 2015-03-20 AR A —RIPOSERN TRAASEHLEMEA R 214 Z5E - http://finance.eastmoney.com /news/1354,20150320488105510.html
34018 2015-03-20 PR R 12/ 23 11) I - http://finance.eastmoney.com/news/1345,20150320488102863.html
34019 2015-03-20 fithE  ABBETFEEZ B - http://stock.eastmoney.com/news/1406,20150320488101426.html
34020 2015-03-19 ABRTERRANAENES PR - http://stock.eastmoney.com/news/1406,20150319488041567.html
34021 2015-03-19 PR AR (AR) (03/19) _LHRIESR A ST - http://stock.castmoney.com/news/1403,20150319488021746.html
34022 2015-03-19 PRITRREA TS B (A (03/19) VRYIES 2 550 - http://stock.eastmoney.com/news/1404,20150319488015611.html
34023 2015-03-19 ARG A S - http://stock.eastmoney.com/news/1406,20150319487982759.html
34024 2015-03-19 AJBE ATTIRAT A Eil http://stock.eastmoney.com/news/1406,20150319487954616.html
34025 2015-03-19 PEAIE N TR SE ARSI B it http://stock.castmoney.com/news/1406,20150319487952729.html
34026 2015-03-19 PIRTTE D R AREC ARG KU FhKEE http://stock.eastmoney.com/news/1406,20150319487950241.html
34027 2015-03-19 ARG VERBIRIE S R http://stock.eastmoney.com/news/1406,20150319487919616.html
34028 2015-03-19 LEAMFIIRARALSE LRk 270/ C 4l WE http://stock.castmoney.com/news/1406,20150319487857817.html

2 AR BRI ISR R A SR AR

Fig. 2. Some financial media commentary title information samples.
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Fig. 3. Trend of SSE index and growth enterprise market
(GEM) index before and after bubble.

LPPL-MS G &R K

o TAF RIS Y SHUG TSR, AR SCR A S
B (genetic algorithm, GA) #3kH LPPL, LPPL-
MS SR THE. Hrp, FIERS BRI A BEA X A
52014 4E 1 H 2 HZE 2015 4E 5 H 29 H; Al ikds
B BIAFEA X ] 2014 4E 1 A 2 H & 2015 4F
5 H 20 H. GA Bk 038 N R ECH LA 5 55 PR
PR 2, BRI 20, 28 A%
9 0.5, A FRE N 0.05, FEACRE N 100 &k, N
TSI 25 SR R R (e, R N B f AR 3 44
G4 R PEAT 0. LPPL K LPPL-MS BRI GA
BT RN 3. K 4 PR,

% 3. % 4 MSE 4845y LPPL, LPPL-MS

3.2

RV A 5 LA IR 2, HARESEW
BIA] 2.2 AR BT AR A5 B A
KIGE m A 0 B 1 Z [0, BT 01 Bt MR
h(t) ELAG AN T A REAE 6 A 7 A A A ) A A
HAh, LPPL-MS # A A4 KT 0, SRR
24 % IE S SRR N B S, BB I 4 S ik
KIE SRR, AR 25 22 P06 1E S By, #
N <te <N+ 1, WA Ay A 7 T fg B A I T00 B
SN N 1S B FIFESS $ LPPL 5B
1A A I FL I 5 368.952, MK Ky HAh i)k
£ UL T0 A% I s 5 R 369, AR #F 45 k 370, B
KEWTF T —38 5 B, HABEIEILL. LI
FEBCIZ PR WL 0 B s 20 353, AR LA s5 A 354, X
NAE 5 H R 2015 4 6 A 15 H; A s 8O0 Tt
ZIh 346, Ji LT R 347, XFRIAE S H R 2015 4
6 H 4 H. 5 PE—2%F HEAS [RIAS RS T A K £
00 I Bt 5 R 38 S o DAL T s 1] %) 22 1L G 446 o
AT IR TN 1) L T RS 555 ST ) AL T ) s ez 30
D)5 B A 7 T e g SRk - (47

M 5 [ EH, LPPL-MS Tig & 7E ks
BOA Z ANV ARFEEAFE T, FLRO Y DL T5 S 5 34 5
FE3R FLSAE, TR0 A i Tt 1 S A o5 S DL T s
FERARLE R 2 | I A xR 2 | 4 iR 24
YI/NTF LPPL AL, (& 4 W R T AR AR AL Y
o g .

#3  LIF#§% LPPL, LPPL-MS Z4UfliT45 %
Table 3. Parameter estimation results of SSE index LPPL and LPPL-MS.

MSE A B C m w [0} A te
0.997 10.131 -0.864 -0.017 0.188 12.098 1.748 — 369.022
LPPL 1.078 10.161 -0.828 -0.015 0.197 11.991 1.840 — 379.036
1.112 9.949 -0.805 0.014 0.188 10.368 2.029 — 361.668
0.948 9.639 -0.562 -0.014 0.226 12.398 6.686 0.008 362.729
LPPL-MS 0.991 9.597 -0.509 -0.013 0.240 12.911 3.717 0.007 365.669
1.038 9.552 -0.508 -0.012 0.237 12.953 3.671 0.010 360.949

# 4 BhARIEE LPPL, LPPL-MS 251145
Table 4.  Estimation results of LPPL and LPPL-MS parameters of gem index.

MSE A B C m w o) A te
2.429 8.444 -0.334 0.006 0.239 13.988 2.241 — 335.923
LPPL 2.443 8.654 -0.436 -0.015 0.217 13.009 3.989 — 341.826
2.477 8.517 -0.355 -0.011 0.236 13.039 3.998 — 340.435
2.703 8.617 -0.395 0.011 0.229 15.242 0.288 0.015 344.122
LPPL-MS 2.819 9.218 —0.766 0.016 0.174 16.445 5.320 0.010 352.216
2.904 8.922 -0.559 0.010 0.200 21.717 0.256 0.010 353.759
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Table 5. Comparative analysis of early warning er-
rors between SSE index and GEM index.
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R iRZE X R2E R iRZE
NRTEE 9 27 18
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Bk AR 4 10 7
IEFREL 8 13 11*
LPPL-MS . ) N
kAR 1 8 6

TE: *RWITI B UL TR 1 dpc el LS.

] 4 v, STRIEI L 2 2% 3 D0 AN [ 8L
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B ST B 2V " FF S At “F, +, < 74
BN REETE 1, 2, 3 °F BUIAS 2 A4 WL IR o Herpr
EREFE O R 0K 25 WL TR 5k 353, %IV 958 5
HA R 2015 4F 6 H 12 H, VAR EOF R 1K) K 4%
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3 H. FIFEE LPPL =Bl 415 12 Wl i K £ 0
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J 7 2 EAF LPPL, LPPL-MS 8l & 45 %
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Fig. 4. Comparative analysis of forecasting performance of different models of Shanghai Stock Exchange Index and Growth Enter-

prise Market Index.

020201-8


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 3B £ R Acta Phys. Sin. Vol. 71, No. 2 (2022)

020201

£ 6 LUEFEE BDUAE BN LS EIE T 4% 2%
Table 6. Residual stationarity test of SSE index
and GEM index under different fitting conditions.

MEHEL BEHE2 BEHE3
IEfE%  0.014™ 0.021" 0.013"
ADlAHE  0.0428™  0.073" 0.0959"
LUFFs% 0.001™  0.0017  0.012"

AhbARFE  0.0197 0.041" 0.074"
H: *RTEL0%K T T 3, < RIES %K N 3

ek R TEL %K T B

% 6 P A% N LPPL, LPPL-MS A[al#l&
15 F 5% 2% Dickey-Fuller K036 P . W55 6 1]
F i1, iR LPPL, LPPL-MS i BUR [A] 481 &% %
AR L TR K, R I A R 25 T
JE O-U it #2, H LPPL-MS %A [, LPPL #57#
BAT/NG PAE, HPG 851 . A SR
H%) LPPL ., LPPL-MS #58 a] A5 24 ff e 2015 4F I
UEFREL, AR B IR A 2 1 T L.

LPPL

LPPL-MS

4 %

AR I SCARFZ PR AR A B 2 AR 25 4R
B MS, i 1K MS 18808 AL 4 1) LPPL AR R,
F7d LPPL-MS £ A0k b [ ESEFE %, Bl b
FEEL 2015 4 6 H 0 1993 S 004 T BV SEUE A AT A
WL 458,

1) 38 31 SCAS S AR 25 KRB 2B, TR
W IR A R PEIe A5 8., it A HE e
T P55 SRR o) ] A 00 e AR S 2. OF L, W e it
M) X T S O AR A, LAG shH A 43 9%
HIELE. T E R A AR R,
JCHSE L e 80 S, Hh = A2 424w, 12T
255 3% W R FLAT W sl A I S s . DL
TR —E B T Resg i S i e L.

2) HE A BEHTIHALE 2015 4F F 2R 4R TP RS Bl
TRk, IF B E AR, HY R B BLWiE T
T OLAT A LPPL 520 i iR 1) e 8 B0 Mk S %ot 2
JE S TR R Y R E . R ] LPPL B ] A 4%
T 2015 4F 6 0y EUEFEEC. Qb ARHE B0 75t

3) 16 BT T A R TR, G AR 8T 1) A A
Bl I i) A7 S AR 1) ) PP G T 5 RS T A A
TURTIE 2, T3 10 1 SR — 25 ek i A A
15211 LPPL AR g A AR 248 b5 MS, #

LPPL-MS 41 & 155 8 0% ik $5 5. Ak AR 35 %k
2015 4F 6 J 00 i A Ak, HA T e ) PO B, LT
TR 5 DL T A 1 S 5 4 B LPPL AR 80 B 9 T B 51
. JF HHBA 7R 22 AR R P EH/NT LPPL
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T TV JRE T R e RS, Ry S iy o s IR 4 4 1B
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Abstract

This paper is based on the famous log-periodic power law model (LPPL) in financial physics to warn of the

collapse of China's Shanghai Composite Index and GEM Index in June 2015. In view of the existing research

using the LPPL model to warn of market crash, only the historical trading data of the market are considered.

For the first time, investor sentiment factors are incorporated into the modeling process of LPPL model to

improve the early warning effect of LPPL model. Using the text mining technology combined with semantic

analysis methods to grasp the financial media's stock evaluation report for word frequency statistics, in order to

build the medium sentiment index. The further modified expression of the crash probability function in the

LPPL model is represented as a function of historical trading data and medium sentiment, and thus

constructing an LPPL-MS combination model to warn of stock market crash. The empirical results show that

the LPPL-MS combination model constructed in this paper has higher warning accuracy than the LPL model,

and its prediction crash time is closer to the actual crash time of the Shanghai Index and GEM Index, and its

fitting results have passed the relevant test.
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