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Abstract

In order to detect whether there is herd behavior in the stock market, the degree of herd behavior
of individual stocks and the degree of herd behavior in different periods of stock market, this pa-
per proposes an analysis method of herding effect based on fuzzy clustering. By calculating the
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daily opening and closing prices of the stock to get the yield, the first-order difference of the yield
is calculated to construct the return change characteristics with time series attribute. Taking each
stock as a single sample, the membership matrix is obtained by fuzzy c-means clustering. The
maximum/minimum difference between the membership degree of the first kind of sample and
the membership degree of the second type sample is calculated by establishing the category
judgment criteria. The method of the sample with the maximum/minimum difference and the
mean value of the income change characteristics are used to determine which kind of herding be-
havior is. Compared with traditional methods such as calculating cross-section standard deviation
and linear regression to get the regression coefficient, this method can show individual stock
herding effect; compared with k-means clustering, this method can get more clustering informa-
tion by membership degree.
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1. 5l

BT B Z 8O TS S, ARMEXT T R R A e M S B T, DAL, At AT A AT
o N BAT SRR AE B, X AT AR 2 5 BARAT AL, JFa B, SEAALE. &
Grajug, R NGO B AR CERERNL o DA AURIL, SREiLr R A S SRR
R E A VI RR, HHMEREBON 1 BENT R Gerk ol s T 3 fdeRe,  RIRTHRI TF 2 A 3L
TR TR IS . N T REX IR, AT F RN B 7 T M,

B Ettkzd 90 FFARLICK, AT ASRMTT AT T K ERIKE, 2 EE RN T FHERN B A,
EFE PSRRI SRR o SE R B B R] 7 A5 BB A B AN NS IR, Banerjee (1992) [1]
P2 A BB AT AR R A2 F5 AT T #2521, Bikhchanbani. Hirshleife T Welch [2] (1998)#2 Hi T £ % & T
TR RN ) S A T Avery (1998) [31WUI4E i, A I & B = A% AR B 5 S BR1E L ANRF « Schehafstein
A1 Stein [41F9 N5 T XU AR 7 (1990) A1 Graham [5]HAE A (1999) it — 0 R BH, 3 & B A0 w46 1) F- 4545
Value Line #5245, 1M Zwiebel [6] (1995) Ul ik xof 4 4 B8 W) AH FLARATTAT I SCUE o b, RIRRR T
W BRI B ZE B ARV 2 A, A 24 B R AE R BTG B h # AR S MG A T br e . BRILZ AL, T
B R SIE R . BAREER HUMIAT N FC R LSV [TIRERY . DU ZEA0 K8 73 B5URE Jud s O SR AR I A e 51
CH #i7 L K CCK #5145 . Grinblatt, Titman £1 Wermers [8] (1995)7F LSV #i 7 (g 3aidi 4 1 faj B (& 1E,
St 7B IR 2 A B R R e il LSV B[ SR P14 . B Chrristie, Huang (1995)42 ¥ CH #4406 CSSD
[OTMEL AN 7 3708 B I WAL B A Sy —Fh [l A, A5 BHE i AL 2 A T A 22 (CSSD) R i o i S5 S Ak =
BT NITEAR. (H5, DL ERIRY, ot bR FSESE R &, AR A RIRHHI A S oL, A e
R T DESRIERT N, BIASRAEEA R,

H 2000 ELAK, [ N 1E A % E A — S BRSO AR b, IR T O T 2R I AE AR 5T
RE . RME[10]112 FH CH AL R IR EIE Z7 T A7 12 B B SR A8 it ZR I (2004) [11] [12]13A A Fpak
8 CH A 84F1 CCK MR ANREIX 43 2EHEAE T (1 B SEMNE . BRI (2004) S LSV J5 2k 56 A B2
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ITRREFETREIEEG N, 3B S RFERABHIEL . 5 il s 255 a8 VA — e A2 B AR DG
BFXT CH HE A LE AT 5 117 by vh /NI B2 SE B EAT N IR AEAE IR BE , Chang, Cheng, Khorana (1998)#2 ! 7 CCK [13]
B, FIFH CSAD #4X 7 CSSD Mk 4axf fii 72, JF7E CAPM FBALHELE TUEW] | CSAD S %
R ZIMAFEL K IR . CSAD I R Z A LR PEAHDCYEAE i35 DAFTE LRSI 1 O, FH {7 S i) [l )5
R A T LIS H X AR % CH A5AL, CCK LAY Al CAPM *ﬁ?&ﬁ%ﬂiﬁﬁﬂﬂ?ﬁ@ﬂﬂﬁﬁ, (CE IR
IHRBCULBEFH T2 2 I 22 A 2RO R TR A R (8] [14], AR REX R EES R EH
ERERNL. AL, 2010 4FFSAEAB[LS]EHEH T T4 %Eﬁﬁixﬂ” ST, BICART ECAREA, DAKSE
B RHE, X k-means HEAT K. M TARGEH) CH MY, 127570 AT LAFE A [R] I 1] DX 3 4 e
SETERNL IR AR, B2 SEMRIETEMIL, B ER T RTF 2 FERN R AR EE(E R [16].

R FIET LR k-means T3, HEAL T I TSR SRR 2L BE O A0 AT . RIS C-
VB RIFAFRNRE AR, B T o JHIBIMEN . DL 2020 4F 11 H B EEH@E A, WHET k-means %
SRR C-14118 8 2 (Fuzzy c-means clustering, FCM)J5 i i £ BERON 3E4T T G137 P % EE
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AN RIS 7 2 B2 I T BEAR I 2 28 . 0 CH AR P g A JIR WS 2 3 (10 e Bk 1T A7 7 22 (Crross-Sectional
Standard Deviation, CSSD) /y:

" (R-R
CSSDt — lel( it ml)

1)
n-1
Hrp R, BRHE | IR t B2 A2, R, BRI TTTE t i 20 p) A i i 22
Rt = Z'l - @

CSSD, /)N, Tt WILE t I ZI 1T - BN BRI 2 o AR D (B 2k 1 18115 «
CSSD, =a + D" + B,DF ©))
Ho DI #1 D A BIE R TIATE ¢ I 2B s Bk N AR R, AN KR R 2k, CSSD, HIME
NEE, BRI U T AR R AR, SE R T, B A B, B3 R AR
2.1.2. CCK &8
CCK #5825 CH BB Hh [ B FE4e b CSSD ARHBAITI WA 2 2 488 48K 1H0 46 T i 23 %2 (Crross-Section Absolute
Deviation, CSAD)
CSAD, =%Zi”:l|Rit -Ry| 4

CSAD, 57 ai 2 R, ZeIHAH K
2.1.3. CAPM #58!

CAPM BRI A5 B REUNTEHRICE CSSD. CSAD 1ENFEREAT NEERAR R, SRS AT
WA RS BAR RI N R AT AR ISR, A ks I HE 77 3 R R B2 AT N
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FKIJ5%[17]. 5 HCM FlI k-means [18] [19156 08 BIEAHLL, B KL AU X IRI[O, L]/ SR I8 kR
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Figure 1. Falling herd effect
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pir
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Figure 2. Samples to be clustered
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Figure 3. Different clustering results by different criteria
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3.3. FREMPA

3.3.1. EFHBuRUIER
X =[x ], HAri={L2,,n}, BATREABIHRERE U, (L7 BRI 2R AR
— RS I RN, IR — B 2 B AR (1 o DR 7 308 o e S A 2 R AR AR R SR P LA K T
BT - Fe/ NS v D«

0, =arg m?x(ulj ~Uy) (13)

0, =arg ml_in(u1j ~Uy)) (14)
6, F1 0, 52 E RN i W] A AS B AW BRI S5 o THR R AR

5= X%y Xy ) (15)

5= (X ) (16)

# 6 > 8, W — RN ERRN, 4 6, <5, WINEE — S I E RN .

3.3.2. FHEIEFRER MR AR EY

4 X =[x ]T o AT RGBSR RS vy BRI OR 5 2 AT 1 S B AMRE AR ) CAPM {BK
LA W o

PSRRI RIA (L) FI(L4)iH 5 6, Fr g, , b B Sl as 2 U -

=230 1) (a7
S, = %ZL( B, 1) (18)
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4. KR
41, BRMERSTALE
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Bk, Wit T Kolmogorov-Smirnov IEZARr A AT ER[19] [21], W SRAN @ Ik ) k47w Ar e 0t 22
(MAD) 5 B H BB B it (R S i B AR . R R I S5 00 H JF B A RIS AR B, TH T AIE B

O AR FEERFN AR R, , HPi={12,n}t={12--T}:

@ EAEWREHER,

@ M FRIER(12)TH AR BB X, ;

SR HIR R R U,
©) A5 1 T TS — K 2 th T2 BRSO K
® %K.

4.2. WNRE IR EREH R LIS XTEE
FRYE ERR fF T S AS R 45 sk 1~4 LRI 4 fis:

Table 1. Herd effect of different stocks (Week 1)
F 1. TRIREFHYMER(E—A)

KT
J SEARD K-means
LIS TE RIS (R TR b BIE S S VA Y i3
000001 0.546236896 0.453763104 1
000002 0.908388375 0.091611625 1
000003 0.379704932 0.620295068 2
000004 0.530905336 0.469094664 2
000005 0.672876655 0.327123345 1
000006 0.695243317 0.304756683 1
000007 0.13934821 0.86065179 2
000008 0.819485048 0.180514952 1
000009 0.876281983 0.123718017 1
000010 0.546236896 0.453763104 2
Table 2. Herd effect of different stocks (Week 2)
2. TEREFHYNBER(E=R)
AT
J SEARD K-means
HH LS AR 14 R P B H IS B RS AR
000001 0.870837 0.129163 2
000002 0.326025 0.673975 1
000003 0.69042 0.30958 2
000004 0.457802 0.542198 1
000005 0.153475 0.846525 1
000006 0.546717 0.453283 2
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000007 0.282614 0.717386 1
000008 0.493802 0.506198 2
000009 0.453328 0.546672 1
000010 0.261689 0.738311 1

Table 3. Herd effect of different stocks (Week 3)
3. TRIREFHYMBER(E=A)

AT
R AT K-means
LI ST RIS (R TR e BIE S S IVAY i3
000001 0.460344 0.539656 1
000002 0.295121 0.704879 1
000003 0.515498 0.484502 2
000004 0.560762 0.439238 2
000005 0.190533 0.809467 1
000006 0.268053 0.731947 1
000007 0.125041 0.874959 1
000008 0.757405 0.242595 2
000009 0.549151 0.450849 2
000010 0.612012 0.387988 2
Table 4. Herd effect of different stocks (Week 4)
A4 TERFEFFHYNFER(ENE)
AT
Ji& ZEAAY K-means
HH IS AR 1 R P B H IS R RS AR
000001 0.120832 0.879168 1
000002 0.450139 0.549861 1
000003 0.333998 0.666002 1
000004 0.06171 0.93829 1
000005 0.157347 0.842653 1
000006 0.240242 0.759758 1
000007 0.045671 0.954329 1
000008 0.155757 0.844243 1
000009 0.222187 0.777813 1
000010 0.289069 0.710931 1
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Figure 4. Experimental comparison of stock herd effect
B 4. REHIMFHYN L XEE
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Table 5. The herd effect in different time periods
= 5. TEIRTEERFRMIFR

FF (] B e K-means
H B SRR (1 R B BEH IR R
2020-11-02 0.500327 0.499673 1
2020-11-03 0.499502 0.500498 2
2020-11-04 0.500473 0.499527 1
2020-11-05 0.499488 0.500512 2
2020-11-6 0.500485 0.499515 1
2020-11-09 0.499533 0.500467 2
2020-11-10 0.500095 0.499905 1
2020-11-11 0.500202 0.499798 1
2020-11-12 05 0.5 2
2020-11-13 0.500132 0.499868 1
2020-11-16 0.499686 0.500314 2
2020-11-17 0.500347 0.499653 1
2020-11-18 0.49992 0.50008 1
2020-11-19 0.500026 0.499974 1
2020-11-20 0.499894 0.500106 2
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2020-11-23 0.50003 0.49997 1
2020-11-24 0.499561 0.500439 2
2020-11-25 0.500383 0.499617 1
2020-11-26 0.499967 0.500033 2
5. &g

ARSCIE AR — M TR SRR RO T 53, DA R T 37 oA e B8 M
F1 3 B RO AR B DA BB T AN [R] I 8] B - RN R

ARSI TS A 22 23 R S B AT I 8] P 2 P (S ot AR A ARAAE S ol K A ) ) B A [
SRS AR AR R AE AR 11 A (R I ) B AR WL s A R A EAT BRI S8, 49 B S FE R TR IR S B
I 1] Bl [ 3 I R RN R R

ASCRERF SRR AR, SRR C ERE, DBRIREEHRE . 55, B SAH WriE
o FUMTORR — SRR AR, T B TS SR ASR R S 5 28 SRR SRR B M K B 2 s
B K e/ ZEAE FOREAS 5 W A AR AR S8 (B ) 7 iR W

HAE T SRR A v 22 S A% G 7 ik B AT SRk (B A5 B B R KL, 1207 R A RERS R BN B E L
R HHEL k-means JESRUFELERERN, e AN SRS I RN ik S SR L RS 15 2 BE 22 1Y
REER

ML EREEI ik, BRIRRNINER BN R A E 2 NEL, B EKRNMA . BTk
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