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ABSTRACT

Bubbles have always existed in the history of human economic development. Therefore,
the reasons for the formation of bubbles have always been the focus of research by scholars
and experts. Taiwan’s stock market has experienced multiple stock price bubbles for more
than 30 years. This study adopts a rough approach from the perspective of investor bias Set
theory for analysis. The study period was from July 1988 to December 2019, and 9 variables
including kinetic energy, herd, anti-herd, investor sentiment, turnover rate, financing balance,
money supply and leading indicators were adopted. The empirical results found that when the
training samples of 9 variables are used as the basis, the 13th decision rule is found, that is,
the number of attributes of money supply and financing balance is 1, and the accuracy of
predicting the bubble period is the highest; The correct rate of stock price bubble prediction is
90%; in further research, based on 4 reduced attribute variables, it is found that the seventh
decision rule, that is, when the number of attributes of kinetic energy, financing balance and
turnover rate is 1, there is a higher Accuracy: When based on test samples, it is found that the
correct rate of stock price bubble prediction is 82.2%. The research results have a high
reference value for judging whether the current stock price is bubble.
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ForBEHNNES S V=UQEQ s f RIRBMERIZCERAVERER » (I f(X,q)FRECek X BEL
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2 1 Rt G A FIRR AR 2 BRI S FEORIE (511 - = By /\SEH B ERIHTAL
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* 1 HEHEREHE G

Tuple-1d Door Size Cyl Mileage
T1 2 Camp 4 High
T2 4 Sub 6 Low
T3 4 Camp 4 High
T4 2 Camp 6 Low
Ts 4 Camp 4 Low
Te 4 Camp 4 High
T7 4 Sub 6 Low
Ts 2 Sub 6 Low

BERLARE © http://www.cis.drexel.edu/faculty/thu

AR E RV E RN &8 > S={U.QV, T} » AR Al T -
U={T1,T2,T3,T4,T5,T6,T7,Ts }
Q ={Door, Size, Cyl, Mileage}
V={2, 4, Camp, Sub, 4, 6, High, Low}
f(T1,Door)=2; (T1,Size)=Camp; f(T1,Cyl)=4; f(T1,Mileage)=High

fR4E Faliia (e - HEEE Mileage EMEGR RS REM: - vy ¢ [Mileage]
={[Mileage=High],[Mileage= Low]} ; f4% Mileage JARIEIEENE T HIFRTS |
[Mileage=Low] ={T2,T4, T5 ,T7,Ts }; [Mileage= High] = {T1 ,T3,T6 }-*#LL Door>
Size » Cyl ={EBMHENANEH > Al X ]k Door, Size, Cyl={{T:1}{T. ,
T73{Ts,Ts, Te }{T4 }.{Ts }}
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4y KE Y 45 B o U={P1,P2,P3,P4,P5,Ps} > R={Headache > Muscle-pain - Temperature} -
U/IND(R)={ {P1} > {P2 > Ps} > {P3} » {P4} > {Ps}} -

AT T ARG B4 > R @A RS S R & EM: Headache BF -
A4S E B ¢ U/IND(R-{Headache})={{P1} » {P2 > Ps} > {Ps » Pe} » {P4}} > FHLL#L
U/IND(R)EZ U/IND(R-{Headache})i} » RJDL#5 3 U/IND(R) # U/IND(R-{Headache}) - {f7
WEst N e & Headache I » H3E U FrE £V WA EIFIA R 2K U fE
B0 IR AT USRI BEfIBR & 14 Headache » JRE[If& M Headache By hB2i @& e -

H—JiH EFEREBEMENERSES R FREERE % Muscle-pain Ff -
U/IND(R-{Muscle-pain})={{P1} » {P2 » Ps} > {Ps} » {Ps} - {Pe}} > FHLLHEZ U/IND(R)EL
U/IND(R-{ Muscle-pain }) » B DLZ$¥] U/IND(R) =U/IND(R-{ Muscle-pain }) - itz 0] L
M Muscle-pain fiflf5 > o R By HAMIER 1% - 92A v DA SR Se A HIE eV A TRSES R
HIBER - P A& T Muscle-pain S~ DA S2HY S 14
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aki=d
Hrawi For@ttac BIEA - d JFoRAREIEdHIE R -

O~ ASRSCERFE R AR

% S=(U,Q,V, NE—H&ERZY - VP < Q > A3 For(P) il tHE ¥ (a, v) Fe i 5%
A, v, ~AGEL > iEfEHY aeP and veVa o —filfE S thHATARA] > A FIRAO>Y, i
REPCHER ORI - 5 ée For(C) » WeFor(D) - C 7l D 73 il Bfir{FEEMERIARIEME & ¢
FIP 53 B By e AR HRIA SR A - B0 suppS(¢, ) = card( || oA || SEFFETEAE S thif
Allo—>PHYZFE(support) < [| oA || SHIEFZIE | ¢ (| SN (| W || S E#AT [ ¢ || S HiESR
B{xeU :VaeC-veVa- aV)=x} 1M ||V S #hESEk{xecU : VaeD »veVa - a(Vv) =
X} °

%8 cerS(¢,¥) = card( || oA || S) / card( || ¢ [| SYFEFsAE S #EAYHR Ao PHIE LMAHEK
(certainly factor) - BHEEHY » cerS(¢,W)=1 & HM o>V B ER - 75 cerS(¢,¥)=1" ] ¢—>¥
YR B e R S H Hil(certain decision rule): 240 0 < cerS(9,W¥) < 1 HIGHSEHIHIE S E 5k
—(EARTEERY A (uncertain decision rule) © (& suppS(¢,¥) / card(V) EiE Bihss
FHHIo—>WHY 38 E (strength) o
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ERSUIRIY Lt 3 5 BISEREAR - HRBRDRI L5 ShamTes i BB R A 7 > T
SERER RN  ZORES B AR S R TIIIAS - 10 A4 - 1L - AL
T BREEIE ~ SN - BSOS ARG R E e
BE ARG BT A RIR(TED) -

= BRERISE

AHFEHFESE S B EREAR Y - BB IRE AESE ~ 18R ~ KKIER - Bh5E ~
EE(E - RERREE - ETSILAGEICEILIE RS 8 (A ey - RTEEHIESRLT:

(1) JEAHARM: AU EARHAR S B E B R B 1 K2 B0 -8
SREAME B B AR R E S B IR E B~ B LUK ET LA - £ 3@ A - &iERkT
30 LA FELE S RIAIREAB AR » 401 1990s AR B (EHE 8= 85 H HA By 1990 48 2 H;
1997s IYRIROEE, BREfE%= S H HH A 1997 45 8 H; 2000 fFAVMERCEE, I(EREEE
EHHEA R 2000 4F 2 H; 2007 FERYEBREAEEAE - (EREEEEHH A 2007 4F 10
ﬁ °

(2) & ANJIE4E: Baker and Wurgler (2006) £RH 7S ENE4E R > BIEPARIE:
{8 (CEFD) -~ feri =2 (TURN) - IPO%(E(NIPO) - IPO_Lmi%& H HH# (RIPO) -
R E (S) ~ FIRGHEFR (DP) FHEMGEE > (REMMIITE > FEHEEE NEH
AU  STHE IS A IUB&WILE NE4ETEH - ASCfic Baker and Wurgler (2006 )
B 7572 > DLETER T 6 TE Sy » T & B e & N IE4ETEE - a0 =

SENTIMENT: =0.4142* CEFDt1+0.6344* TURN:—0.2880* NIPO¢.1 -+

0.4368 RIPOt.1—0.0104 St.1 —0.3900* DPt

() 1ERITHBLEEEGAT Ry TEffr & tiSIE AWIERIT & » A Christie and Huang
(1995) D {1 B 27 i Bz T 553 =2y cross-sectional standard deviation( CSSD) ; Chang,
Cheng, and Khoral (2000) D {5 e 7 il Kz 7 258 =221 cross-sectional absolute
deviation( CSAD) ; fzHwang and Salmon (2004) LA{E[Hs Bi el T AR AE 722 AR BT EAE R T4
AIGERAT R BT EIEAE - FEERAHwang and Salmon (2004)Hy 5745 T2 H BYHE R
TEE 5 JHERTEEAV T & AR K - 22527 (2009) MYEmHE JTABES - LUE
Vi T S5 B R 0 R T R LUK AAS IE B T 5 e B s F R R T s

(4) BhRETRlS: ASCEIREEEHIHTE YK Jegadeesh and Titman (1993)#y757% - #;
B ERAEEE AR B A FE A 6 8 HEVRREHRE - /NIRRT 76 10 B > A
N RREREHS B RERREHS AR ERE IR N Eds - &
VZENEETME > R overlapping holding periods B2 TR RN - B AFA 6 (#A
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(5) #AF% H {5 Gervais and Odean(2001)37 Fs 2 Ease @ & H{E e - TR &
(LS - Statman Thorley and Vorkink(2004) &3 ii54 A MR BUE 1% I T35 4R
B 2 B IE ARG > BURIRE AR T TS Rz - #mE B EER LA DL
U RN 51T By o (F1SRE T R3S & _FF - Caginalp, Porter and Smith,(2001)#5
HEEBENRE NG EEIEREEE SR - Nt ASCPUE BT S EER D K
Al E R B E AHVBE HERE -

(B)AHAS A B TR - MK fRkin (2006) ISR gEZ e

FIHE AT TR - DRI - ATV F T TTHMAME - S0 G IR e B
A -

B HRER
— ~ BIRBRB A ME
R 2 REIRE R AL BB - BER - BB - B HG RS
R O (B EH VB - DURAE 1988 42 7 H 2 2019 4 12 HAYAR By ME - H AP EhEE »
TR~ KGR ~ IRENFEEERAGHY R/ MEEV MR 0 - IR -« iR arEEF i

BRI/ IMER TR 0« (e RAY{ES12-0.902~0.555 7 ] » S i HI{EL /12 -0.81~0.328 Z ]

%2 BHHERE

BT | SR | SEETITE J&MEER w/ME NE
1 #HFE Momentum H(g > A -9.823 10.831
2 s Follower H(g > A -0.902 0.555
3 [ZARE 3 Againster S o EAE -0.81 0.328
4 &% Emotion #o(g > A -18.911 97.884
5 B tas M1B Sl o EAE -10.28 32.05
6 RE EREE Mar S > L 6462715 | 579802444
7 oL S Tur BO(E o B 7.12 78.99
8 SHICTEIE Lead S(E - 46.3 107.5
9 Mi{E Market value B{E > L 0.994 3.745

=~ SRR

M EEHE A AT 774 - B e B EEE N B A B A e T AT -
B B TR AT SR A MEPA 51172 (minimize entropy principle approach) - [L7A ] 4%
RESEEEEET  STRENGBUEREBHITEE B -SENEEE
BRCERIV /AT - BB - SREIEEC R AR 3 PIAIEE 1 SEEHRERL
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% 1.803 > #8i 0.51  HIBMEBOWERIE A 15 55 2 SEOhaE s 0.823 » 1835 0.7 HIBMM
VeI 05 45 4 BEIAEIS 4.632 0 BMEBE BRI R 15 4 5 SEIE B0 2504
i 0.65  HIBMBEE S 1 - AUIZ0EE LLmEifE 1o 9 IEEguERE R
IR — T B, -

% 4 N RSB B IR GE AR - AIEHREAYSE 1~5 LB BB R 1201
1~ 17 feRinyes 1~5 th8s - BMEW /1111 1+

R 3 ERIEE A A

Bl e T e

J& kL [R4E J& kL JE R

no. EaE g JRAa(E

0 1 @ | ol 1 0 1
1 1893 | 049 | 051 | 0415 | 0 | 1 1.852 1 0
2 0823 | 07 | 03 | 0419 | 0 | 1 2.252 1 0
3 1864 | 049 | 051 | 0434 | 0 | 1 | - | 2557 1 0
4 4632 | 0 1 | o043 | 0| 1| | 1918 1 0
5 2504 | 035 | 065 | 0471 | 0 | 1 2.169 1 0

R A BUHIBIEEHRIER

BTN BIRE fER . ifE
1 1 1 0
2 0 1 0
3 1 1 0
4 1 1 0
5 1 1 0
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B BT OSSN DR S KE R b e R - SR PSSR

?% ° MIFARFR AT LLEA AR AINES - 7RSS - By TNEIASR AR - 5 378
FECLABETER G UL - 3Ry 277 FERATEIISREANE 101 SRRV HIEHA -

HREERBUR - dleRb A E L 13 (RARAT - %*Lﬁﬁﬂ%f‘ﬁéﬁ“ ZHIER AR - 3t
A 13 ERAFEE MR » AR CHURARIIE > seE R Y1=1- /25 % > 13
ERPASARAN P IR Y1=1 > Ky5 4~ 9~ 10 B2 13 (FRAIAN - Forpr > 55 4 AR RIAE 29 A
P 3 Y1=1 > FUERER Ry 10% 5 55 9 RAAIME 4 SR HEE 15 Y1=1 > T
IERER Ry 25% 5 55 10 (RAAIE 4 A ch tH 2 55 Y1=1 > FAIEHER Ky 50% © 55 13
FRARAAE 1 SERAR IR 158 Y1=1» JHHIERER S 100% - 2856 13 ﬂﬂﬁ'l%iﬁﬁﬁﬂ » B[]
S RAa(mIb) IR = eREE(man B MEREIR Ry 1 - FOADERIARIA AR Ay - H2
5 10 FRPASARAT > BgE(mom) ~ RilE ﬁ%ﬁﬁ(mar)ﬁﬁi R (tur) J%fﬁz%&l_,lﬁfﬁﬁ 1 LNSZ“M
s (mlb) EEIERCR 0 A TRERERENE

5 DL 9 IHSEHHHEE ARSI

(113) Match Decision rules
1 73 (mom=0)&(s=0)=>(y1={0[73]})

66 | (s=0)&(mar=0)=>(y1={0[66]})
46 (tur-O)->(y1-{0[46]})
29 l (s-1)&(m1b=0)&(mar=0)&(tun=1)=>(y1={0[26].1[3]})

2
3
4

5 |19 | (mom=0)&(mar=1)=>(y1={0[19])
6
7
8

18 | (m1b=1)&(mar=0)=>(y1={0[18]})
10 | (mom=0)&(m1b=1)=>(y1={0[10]})

5 | (s=1)&(m1b=1)=>(y1={0[5]))

9 4 (mom=1)&(s=1)&(m1b=0)=>(y1={0[3}11]})

10 4 ‘; (mom=1)&(m1b=0)&(mar=1)&(tur=1)=>(y1={0[2}1[2]})
11 [} (tra=0)=>(y1={0[1]})

12 1| (s=1)&(mar=1)=>(y1={0[1]})

13 1 ’(’rﬁ1b§1)&(mar- J=2(y1=(1[1])
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[1-8) Match Decision rules
1 13 (mom=0)&(emotion=0}=>(y1={0[73]})
2 66 (emotion=0)&{mar=0)==(y1={0[66]})
] 46 (tur=0)==(y1={0[46]})
4 34 (emation=1)&(mar=0)&(tur=1)=>{y1={0[31]1[3]}}
5 19 (mom=0)&(mar=1)=>{y1={0[19]})
B 5 (mom=1)&{emotion=1}=>{y1={0[4],1[1]}}
T 5 (mom=1)&(mar=1)&(tur=1)=>{y1={0[2]1[3]})
8 1 (emotion=1)&{mar=1}=+{y1={0[1]})
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