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al. (2017) TmtljZE1E7F?1E.:T7’7‘/£Cond|t|onal Den5|ty Inte ratlon I\/Iethod ( CDI I\/Iethod)
W EETS&P 50016 7R HAE B4 - LEERNE R EEBZMETH 2R H EZ 2R -

— BB EERARRE - FEMETS&P S008 R 7 A HIEBEZ T E - 1R L ZACV Model s B IU/N
ANEERFIZNRCDIT ZHBREFEREBE ZEHFTIR -

D 1BfE - AHZEERIBarone-Adesi et al. (2017)1’Et|j277‘/£ s S&P 50018 81 2 7B FAE (B 1 5t
ARERAITEARRRBEMNIESE - DRSS - EREARRRBE IS
S&P S008I A R IEB IR S E =R & -

—>ZBOHEINMEREE - ZBACY Model I RMINARS R ZURCDIS A G 5T Z R HEE
ﬁ%ﬁ%ﬁuz SEARNRABECIEZEEEHEES&P 5006 2 mimnRIEFER



TE{E1% ( Pricing Kernel ) - XA MEH#GIRE ( Stochastic Discount Factor, SDF ) &z
hiZ2EEY T RRERIGEA ) ENEERM D ECEEZVRE -

UTShEBEZER AT :

1.
2.

3.

T

m= —- MERRNEBZ - nR/RNIARER - PRIREEERFEZR (Physical Probability)
m = e_rf% - TR E B A 2R (Risk-free Rate) - Q7R A2 o 1732 (Risk-neutral Probability)

m; = e E;’[lg“(;)] BRI - UOEREANARY - hIR AR A E T R

Ep[|FNE B R B TSR 2
m; = B“(“t“') BERITEET - (R REHEN  uOFRE— B NARE . cETNE

u‘(cy)
4.7 u() CRRAMBEE (c) = ¢ - yERREARRSGEAA - TENECUBMERSS
=5 - TSCRRAEZm = B(St“) -y
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Linn et al.(2017)#€ i Conditional Density Integration Method ( CDI Method )f& 5t Pricing Kernel

-7 dFQ Xe+z|Fr)

Pricing Kernel : m;(x = e
9 (Xevr) dFP (X7 |Fo)

PAS&P 50018 1R 1RAY - Hxa3R/RReturn - R P EABEERMER - (RNERIRE - t/REK—
BRIFE - FQ -~ FP D RIFRIRER I RE R B tt RN R 7 B i 2(CDF)

dFQ : EfaP IR BE X E(PDF) - st A i8R BESEE A

dFf . EEHFREREERE - BB AEZ RIREERBEFMEBSNE A S(ERE
+ARA)IER b - BfhETt+ tiYReturn By "ESMHFHER S, - BEMRAIMEZ AL B AR
EIRReturnE T A IIAGETIHET - FAZRBARRRIBE LSRG ET ALERE

Linn et al.(2017) 12 £ ZCDI method AE#EMETEEB L FRER 0 - MEXHCDFREMY - B3
o] DI A IRealized Return F1¥ FERIAFC iR AN =14 5T Pricing Kernel



For any continuous random variable X with CDF I, the random variable
defined by F(X) is uniformly distributed on the interval |0, 1],

F(X)~U[O0,1].
F¥ (x¢4.|F)~U[0,1] - ffﬁ:r dF” (x4 F) ~U[0,1]

Xerd AFP (eaelFo)| 5 _ _dFP (| F)
_>‘L“tWWmﬁwddF(ﬁ”A?0 VL0 > 9ur =G i

1

-1
Xegr) [ AF(xeq7|Fe) Q ~ Prici K l=e""
9 f_oo (dIFP(xt+T|:Ft)) dF* (x4 |Fe) ~U[0,1] > Pricing Kerne © Gtz

Linn et al.(2017)fE FH =RBIR %K EL ( cubic B-splines ) 2R3 {lg
g(y) = Y2 . 6;B;(y) - Bizx;~ZFifEbasis functions - 6,k ~5EifEbasis functionsfy % E

7 dFP (X1 |F T
[ e T AR x| Fe) ~UI0A] > [157 91, () dF(y|F,) ~U[0,1]

> [*r5b 0, B, (y)dFQ(y|F,) ~U[0,1]



| Z 0, B, () dF(yIF) ~U[0,1]

M AUniform DTS © 7E[0,1] LR ZES— > E[x/] = —
Jj+1 Jj+1

. 2
FIFBGMM optimizationdl i £t = 79" }f'il( (st 0:B,()AF T ) —%1)

HEmEBRETEE2EmIEE)ZE - Linnetal.(2017)RREZEEm = b - Bllbasis functionsBI &= - KA T base
RIEE2 8 MTRIAEIZRRNEHHEE - KWK 5 Lldatasize Vs L2 &
M 1EFHGMM optimizationfh 510 %E%i?'éxtﬂ - B(y) ~ dF°(y|F,)
—RBIRIRRE 7 E KR EB(y) » & 4B Cox—deBooriEs@ /AT, ( Cox—deBoorrecursion formula ) %M AX
o X oNBECDSEIREM - AR PERASEIRSEERBIZER - ofR|HoptionMetricsE B K EERF
dFe(y|F)RmBEBPIIERERE - £EFiglewski (2009) 124 2 7 iA M



b &t

% Bz o 17 #2822 [5 PR 2
& FA2K B OptionMetrics1996F 1 5 £2014F 12 BHIE HS&P 500f8 HIE1ZEE R -
EAMEGERIFAHRE S —ERNER KB RIEZEEER(FE2281EH1)  datasize = 228)
B —#HIEEZE ( nonoverlapping ) WIEBEIFEFIE R} (*)
20588 BRENAEEEER  HENARZEERENRE (1IREEY MEAZERH 2
R 5% - AEFREBEFRIAGINIEHENES UM - FHItHEEEEFRIRE N RIAEE A

= 2004-08-19 tau2?2 Traded Implied Volatility
—— Put Option IV
= Call Option IV
S a5/
fHIBR B St/ \FY 2 IZ 1R 05
STEERAERIEEZREE
0.4 -
z
&
g
T
£ 03
E
02 -
900 1000 1100 1200 1300 1400 1500

Strike_price



{5 L B o 17 1 R 28 [ R )
- MBREBREERE
- BYE BB B (logistic function) B FINEGRBESEEENRBIRBEELEFE
NRERENE
- EBERENERESKIE  BHFERIRIE  BYENRESKIE - SRIEREEKE
AR
o FERTNRARPRER B & h B AR =R EN E AR

2004-08-19 tau22 Blended Implied Volatility 2004-08-19 tau22 Smoothed Implied Volatility
m— Flend IV — Smooth [V
& Put Option IV & Put Opticn IV

0.300 1 & Call Option IV 0.300 1 & Call Option IV

0.275 - 0.275 -

0.250 - 0.250 -
Fary Fary
B B
2 02325 2 02325
S S
=] =]
fr fr
g 0200 g 0200

0.175 - 0.175 -

0.150 - 0.150 -

0.125 - 0.125 -

200 950 1000 1050 1100 1150 300 950 1000 1050 1100 1150

Strike_price Strike_price



{dh 51 /& ez o 17 1 2R 28 5 R 2

FREEE = NE)E M AR KBlack-Scholes ATV B L BB EEEEHARE - AFABreeden and
Litzenberger(1978)fe LMV E P R Y7 R R B IR EL T 50A (%) - B2 E R 1R 2B RIES K E]
HAEERENLBSTHEENERBRIGEBE=EARE - KRBT ESONEKB I IIZEK
HERAE LIRS ENIRZ

H| A EFEMHEE 1579 7o (Generalized Pareto Distribution)ffi5t A EES - L 5T45 R Pz D & Ehay 2 f
P BB RE D U e R R E K E

risk-neutral density

2004-08-19 tau22 Truncated density v.s log return 2004-08-19 tau22 Normalized Risk-neutral Density
17 4 —— whole density
10 4
e
£
g 6
¥
[}
4 4
e
.I] -
-0.20 -0.15 -0.10 -0.05 0.00 005 0.2 -01 0.0 01 02

log retumn log-return



Linn et al.(2017)ZCDI EE#Z L5t A A
1. RETHS&PS00IER Mg EUEIZERERE
2. BRMFEUEZIEHERE S —EBEZEEE R (datasize = 228) B IFEENFBEIRIIER - 1
BE 458 2 7 [ B o 17 1 SR 2R [T PR B d O
3. NASHEZHEEFTERRE P IIEERDERKEEE 2 2 BIRS B =, ,
4. MAM EEIRHEE Ebase Bl E 7 — RBXIFKEE KK EB(y) - 1hH5T0

1

5. EAB(y)MKE - A3 g(y) = Y., 0;B;i(y) - Pricing Kernel = ¢ "T—

g)
OBR &I ZC
BFIRIRBEBZER  EEZMAUNR,-)ERE  B=REKERHEERERKEB(y) RiEmERIFE
1§ - Linn et al. (2017)>KEVEE 0 FSoARE2 O FREITVIREE B BEZABIFEE M ( Linn et al.(2017)TNEX
PRIET1ISIE R B ZIEEEZEALI ) - EMCOIAENERERBURELHIREAGENEEERZ - &
BARMRRKEFA I Le>0ZREIT -



o {E R EHEREEEERRARELENEZE

1. Dataset shift

ARG EEREERHIHR NS H A EERT - BEF U r= 28 EEIRLnn et
al.(2017) 2B - EIfG - PR AMMRAMSZ2EEY " RRERFBEAN , EEHRMBECHNEE
ABEERERKRK—ERA - FIEAHRERES Rl AI0LL KL - [hETHIZ2EEEIRAKR
101822 5 HENMER Z HIZENE EHRM D BcHE A

Linn et al.(2017)MEGEEZEREIER - 2IREZBIFEE KBRS - 2m - EfRINEEEH =1
HRBEIZEEERE - AREETIELIBEEERLIR - TR e iEEHEi o sE A B P pY 4
I - BERIEEZE  BARASELONHIBEEEMEEEREERNNEBETENR() - It
FEHBEENFEARBHNUE @ HAXRSELHCES - BRI #R2EREB2NLIRER D 1h
012 (dataset shift) IBH, - R ERELTEEZERNEREM -

Hsu et al. (2024) 1R th Z MR = FEER AR AENNREEER(EBENB 2 EEEE
1% ABRSEHEEZEERLIR - A28 RURIIZEERESBIFEERERS - KigRRAER
BRIV - WARIERIS R R 2R -



o{E AR HEREFREERRAERNEZE

2. EPEPIIHRTEREAVEIEENIRS
Linn et al.(2017) & T AR P U R B ERENT - IRREEBEEHEEGEELT - £15E8E
i%ﬁ%ﬁ@%%@l@EIJHT%%%%FE@%%@EEtljfﬁéﬁ%ﬁfﬁ%  REFCHEZRWETMHEE
E\EZZ =i
Hsu et al. (2024) IR 1 Z AR EEREEBSTRIIRESLTIRGESZ2EEI - REEAREK
EEMRFIUEIRE - R EREERREREERR - Blo G o2 R MR IR E
BRE - BESIMNESBDmETREMEE -
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R =EEEEERAEE—CV Model

Hsu et al. (2024) 12 & — &AM IS EZEEE R TRHEE (CV Model)
- REEREEEEERFTAAZIBEIV)+EEEETV)
- IVEHclosed-form AT 5T E
- TVEAFESEEEEERN RGN ZNN modelZ2fE5THE
- NN model#i% in the money (ITM) £ out of the money (OTM) R EE 7>

ITM model : squareplus(b + me®)sigmoid(b + 7e®)e? OTM model : softplus(b — me®)sigmoid(b + te®)e?®

1. 22>0 1. 22<0

2 TV > 2 TV >

3 S22 0 3 S22 0

4 HmTV =0 deep in the money 4 Hm TV =0 - deep out of the money

5 limTV = 0 - options nearing expiration 5 limTV = 0 - options nearing expiration

-0 -0



RiEEEERTEAIEE—CV Model

EERE TR EZEREES 28R - TNMEBreeden and Litzenberger (1978)18 2 /574 () - fhETER
MBS Z Bl P T R R B N E

KT F] FHJacobianiif ( Jacobian transformation ) i$EBA& Z BRI RZE R Elg(-)

IR S B =R (log-return) Z IR P I X R E R Elg' (1)

- Jacobian transformation

BREZEMPUBRBERHGTS [ g(Sr)dSr =1+ SRRAHEERHNZ=R

S
R = 1n<—T) — ST = SoeR
So
dSt _

— SoeR = dS; = SpeRdR

| gGsndsr = [ gsnswerar = [ g ®RAR =1 = g'R) = g(srISee"
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OptionMetrics 1996 F1H £2014F 12 HR9E HS&P 500 18 & E R B IFEUEEREER

S EAERHEHR22ERZ H(r =22) 2 EZEREIE - H228E A MM EEEE K (datasize=228) -
®IRLinn et al.(2017)R%GEEE - 11572015-01-07 2 EE1%

Linn et al.(2017) [R5 Ebase = 4~9 + REEIEHBE4~20 -~ 30

TEBZ A2 E e P 12 8 R ECGETIE D FEARIE[0, 1131950 o

- fEHKolmogorov Smirnov 1€ (KS Test) E B Gt EREGRIELEE - (FAEBRGEREDSEE

FP (xp1:|F)~U[01] > [T dFP (x4, |Fp) ~U[0,1]

Xer AFF (p 47| Fp)
9 f 0 dIFQ(XH_ |:7:' ) d]FQ(xt'l‘Tl“F't) NU[OI]-]

Xerr [(AFQ (Xtc|Fp) -1
% f—;: (dIFP(xtt-:-r';t) dIFQ(xt+T|Tt) ~U[O, 1]



- B4R base=6-7 89 - EEZLIRASEZBEEEZMETA

2015-01-07 tau22 EPK 2015-01-07 tau22 EPK
datasize = 228 datasize = 228
0.025 4 base B-spline KS Test P-value < 0.05 7 base B-spline KS Test P-value < 0.05
. T I T 500 B T T T |
« 0.02 - T «
i Loo- —
0.015 h
0.01 | | 1 | | | + -500 | | | | | | |
0.75 0.8 0.85 0.9 0.95 1 1.05 1.1 1.15 0.75 0.8 0.85 0.9 0.95 1 1.05 1.1 1.15
S S
S 5
5 base B-spline KS Test P-value < 0.05 8 base B-spline KS Test P-value < 0.05
| T T T T I T T T T T T ]
0.0104 - 2000 F
N 4 |
& 0.0102 a- 1000 -
0.01 | L I I { ! | (s T T T T T \ \
0.75 0.8 0.85 0.9 0.95 1 1.05 1.1 1.15 0.75 0.8 0.85 0.9 0.95 1 1.05 1.1 1.15
Sr S
% 5
6 base B-spline KS Test P-value < 0.05 9 base B-spline KS Test P-value < 0.05
100 T T T T T T T 500 T T T T T T
¥ = ¥
[ 0 o 0F .
] ]
-100 - 1
1 | | | 1 | | _500 | | | | | | |
0.75 0.8 0.85 0.9 0.95 1 1.05 1.1 1.15 0.75 0.8 0.85 0.9 0.95 1 1.05 1.1 1.156

5 5
So So



Gl = = 1&5* =+ ~ Eﬁz
- MMAREERHT -0 >0 BFIFEEEZERALE
2015-01-07 tau22 EPK 2015-01-07 tau22 EPK
datasize = 228 datasize = 228
4 base B-spline KS Test P-value < 0.05 7 base B-spline KS Test P-value < 0.05
T T T T 6 T T T 7]
1200 - . Ak i
< £
w 1000 - (1]
2 |
800 [ ) | ‘ ] 0 1 | | , ! ! |
0.75 0.8 0.9 0.95 1 1.05 1.1 1.1 0.75 0.8 0.85 0.9 0.95 1 1.05 1.1 1.15
Sr St
So So
5 base B-spline KS Test P-value < 0.05 8 base B-spline KS Test P-value < 0.05
= = T I I
300 I T I T T I 6 | ]
s 200 - - X 4 |
& &J
100 - 2k |
0 | | | | | i 0 | 1 | | - L |
0.75 0.8 0.9 0.95 1 1.05 1.1 1.1 0.75 0.8 0.85 0.9 0.95 1 1.05 1.1 1.15
f %
6 base B-spline KS Test P-value < 0.05 9 base B-spline KS Test P-value < 0.05
20 - T T I T T [ ] 1F T T T T =
X \ X
o 40 L |
oj 10 \ 1805
0 | \r\ ! | I | | 0 | 1 1 ! 1 ‘
0.75 0.8 0.9 0.95 1 1.05 1.1 1.1 0.75 0.8 0.85 0.9 0.95 1 1.05 1.1 1.15
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« OptionMetrics 2001 F £23H5H£2017F7H28HrB HS&P 500 & E R EAIFRIEEES
- EFEAEIHHALI0ERSZH(r =10) 2 EEREIE

- Datasize = 200~240 - base = 4~20 - 30573828 HE

- 55120173 822H~2017F8H11H ' 1 =102 EE1%

o RIMAEERHFHNZER - SEAESE M7, 380FEBZIGETHER

- MAEERHNZERE  SEAEZSE M7, 380FEEBZIGETHER

=



« MASKRIMAEERGNEGFIEEZE - GEMfEREFAGIABRZERIRIEITTI D MIER
o« E—DLEEKS Testie AP EHE &/ NMEEAETE - RIMAEERFNRIBEBRIMAEERGIZNACDITS
& BFRARTANII N ERGRIDIRASENER BUIEEZ

CDI method as proposed by Linn et al.(2017)

CDI Method with

Comparison of CDI Methods CDI Method : :
weight constraint
Total number of experimental data 7380 7380
Number of results failing to significantly reject uniform 0 0
distribution
Number of results fail.ing. to stignificantly reject uniform 0.00% 0.00%
distribution(%)
Maximum Kolmogorov-Smirnov test p-value 9.07 x 1071 1.10 x 107°¢7
Minimum Kolmogorov-Smirnov test statistic 0.165 0.191
Number of experimental results yielding unreasonable pricing 1398 0
kernel estimations
Number of experimental results yielding unreasonable pricing 18.94% 0.00%

kernel estimations (%)
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+ OptionMetrics5T2012F £2H23H£2017F8H10HAE HS&P 500 188 E R EAIFBUEEES
- EFEAERHHALERSZHE =1)ZEZEEEE

- Datasize = 200~297 - base = 4~20 - 3051, 76472 8IS

- 551201738 24H~2017F8H11H ' 1 =17 EE%

o RMAEERHFHNZER - SEAESE M100,548FEEBZMETER

- MAEERHFHNZERE  SEAESEM100,548FEEBZMETER

=



. ﬁDA‘JZﬂUJDA’f EBE%JWEEHTE@VH—; LEMHEREFAFIABREEREREIIIDMAER
o« E—DLEEKS Testie AP EHE &/ NMEEAMETE - RIMAEERFNRIBEBRIMAEERGIZNRCDITS
ii BFRERMBLII%NE %M,.u%tHEEKAEEE’JE FEBZ

CDI method as proposed by Linn et al.(2017)

CDI Method with

Comparison of CDI Methods CDI Method : :
weight constraint
Total number of experimental data 100548 100548
Number of results failing to significantly reject uniform 0 0
distribution
Number of results fall.lng. to stlgnlflcantly reject uniform 0.00% 0.00%
distribution(%)
Maximum Kolmogorov-Smirnov test p-value 1.22 x 1071 3.85 X 107%°
Minimum Kolmogorov-Smirnov test statistic 0.163 0.206
Number of experimental results yielding unreasonable pricing
. 9016 0
kernel estimations
Number of experimental results yielding unreasonable pricing 8.979% 0.00%

kernel estimations (%)
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« RERICV ModellB(ERIGCDITTAS - Ei=Ef

In the money CV model result of 2017-08-04 , tau=1
Risk-neutral probability density tunction ( () ) ot log-return
T \

Q(log(3))

ol B LB P Y IR AR R B S
. BEATFH:(2024)6.285 192016 68 E2017E88 140 KISAPS00i5 B EEAICY model J14
SEATENIRERER I ERNE  TEHARD IREREREY

Out of the money CV model result of 2017-08-04 , tau=1
Risk-neutral probability density function ( Q ) of log-return
T 1 1 T

1

-2 -1.5 -1 -0.5

log(%F)

ty function ( Q ) of log-return
T \

]
0.05 0.1 0.15 0.2 0.25 0.3

—

log(

ITM + OTM CV model result of 2017-08-04 . tau=1
Risk-neutral probability densi

25

20
HA15

10 [~

Q(log

-0.5 0 0.5




- HACV Modelfhist 22016 F6 HE2017F8 H14 H rY % STk Bl 2= & b o 17 $ R 22 B K 2L EUE
- Datasize = 200~297 - base = 4~20 - 3051, 76472 8IS

- {HET2017F3824H~2017F8R11H ' 1 =17 EE%

o RIMAHEERFINZEE  SEIARSE MNE7,318FEBZIGETER

- NMA#ERANZER - FEARBSE MrI87,318EEBZIAFTHAR



+ LICVModelB{EI M A ERFIZVAICDIT A G ET 4R OISR BRZ A BREBERIEITIT 0 MV
- EELUCVModel BB MARERFIZNHCDIFAB R B/ NRIKS Testi EAtaT £ - BHIRAIAE54%RY
ERGERLIFASENRBEEZ

CDI method improved by CV Model

CDI Method with CDI Method with CV Model

Comparison of CDI Methods with CV Mode

CV Model with weight constraint
Total number of experimental data 87318 87318
Number of results falllr?g t.o S|gn|f|cantly reject uniform 7351 13080
distribution
Number of results fall.lng. to stlgnlflcantly reject uniform 8.42% 14.98%
distribution(%)
Maximum Kolmogorov-Smirnov test p-value 1.00 1.00
Minimum Kolmogorov-Smirnov test statistic 0.003620 0.003759
Number of experimental results yielding unreasonable pricing
. 47469 0
kernel estimations
Number of experimental results yielding unreasonable pricing 54.36% 0.00%

kernel estimations (%)
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Barone-Adesi et al. (2017) REANAEBZETREZBENIEER LT 2 A
- EHER (objective probability ) : IEEBHRPEHRENERnH - B LFEEBA

EIN=E:3 E L%ﬁﬁtgmsﬂtﬁﬁﬁ

TEER (subjective belief) : /IREABIRKEH ZERKIEE R ESRUER - AR
o AN TG AV R 0 0

[FHEER (correct belief ) : @BREBEAZEBHEREEE R H—E - HAKREAR
BIEHEE

?@£1%2?E]-§;3E1E’f§ EERDSEES—ERS LEEZINNREIREA « BIINREIREAR
TEHRXBERHRBERSREHERDMP - MAUKREREANTHEEREERBEEFERR RS
M5 LB ERREANTREZRSMAREIZTTA - 1BShefrin (2008) 15t - ILFEZIRIEAR
i T ERRa@BRPEENRS - ALEBEESIANREREZNBEETIIEGEERBENR SRR



EERSIRREE B

HEREBEEREEFLHIRNRR
B Pr(x) 6o
- P(x) 00,6
Hop . xBEEBM - ,ENHSTERT  NEABBRGHEEEY - 0, AMEREEEE

ALEREZNER FHSEITERF - EAREEERSARPLENRREN S EZ RRERER
i fm =R

B2 + Shefrin (2008) EFR B4 K EA

- u-a(f) ()

P, 6 6
eh =20 — p = per >
P HO,e Ho,e

Ho . GEREFRERZREBOR0 - £ERTFEBREP R
PR — Pe




TR

REEBEZAINLES AT - SRR EES

sr\ 7 sp\ %
T[—P ﬂ S :>7T:PR'00 S_
t t

RITIRE B E RO, - HEERRBREREYNER0, - WRAREREAZERE T
A - B EAPR

o
e
in]]lg
_|_
I
&
i
o

Fﬂ

—6,
BEMAIERAM = ‘*%Cﬂ

St

ByEmBREREZEFERER Bl =P 6y =0y ' TRIEFNEBZSM,

-0
St !
M, = HO,e (S_t>

-0 -0
Px  [(ST\ * 6 0, P S\
M=—¢ (—T> x 2= . R g, <—T) = MM,

P °\s, Boe 0Ooe P
= In(M) = A+ In(Mg) = A+ 1n(6y ) — 0,In(=)

BB ERIRRR IR0 EZEEM, BRI E A B IEA



8 FIn(M) Bin(L)ETlog-log 1BER 1 5 I E LM,
t
— A A S
= In(M,) = In(8,,) — Hlln(—ST)
t

RMEHEREEZENEIEREEZ R JSRNEREREANIBEMLETIEA
A =In(M) — In(M,)

BREREANBEGTEARBEREEERREME ZEH KRB E R BPE AP, = PAREIKREA

SRR E R EP,
 BEEESEREATHESRBEENNERE, [ - BLERAREEBELEY A BEE

t t

1 o LB AREEBEE B RS

¢ H%‘TETEZEEEEUP[E] — GpR[S_t]/:Eé—‘)i
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EABYER

- WEANBESTEREHR
1. IMARERGIZ ZRE\ECDIHEZ (3.3)
2. NMMA#ERS T ZLACV Modeli8{EZCDIF A (3.4)
- ZERTER
1. datasize = 208 - base =11 (*)
2. datasize=217 - base=13 (*)
E5tZr = 1EEBZEETHER

FREERERREE BERBSEI AL R ERE RS AR SEEEE S By
B T AR i S B AR L IR S B T M BR AT -

1. AI—%5ETHEEEHHERX
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Examining the impact of short-term market dynamics on investor overoptimism

3.2.1 datasize = 208 - base = 11 (Datasize =208 . Base = 11)

CDI method improved by CV Model with weight constraint

Intercept  Past 1 day log-return Current day log-return  Past 5 days volatility OverOptimism lag 1 R? adj.R?
N .. 0.0218 26273 0.0149  0.0037
WERREZE] : over optimism imae 290015 .
(t-statistic) (__2 i66 ) (1' 552) 0.0266 0.0156
e /, . .
¢ 7|t EI( FZ.E'K it % 'fé R? - J//( CV Mod el 7|t 3=:1 BE%J ( ;2224:* : (18;;2;5 : 00432 0.0324
BECDIAGETNBELEHERREIR o asorasesy| 05 0w
B N -0.0236 3.3464 4.1008 0.05 0.0282
BZ BG5S e R E BRI ERE M B G20 s s
(t-statistic) i ' ' 0.0562 0.0345
. . o > N (-2.779 **) (1.093) (1.951)
¢ ;@ £ 5 E 7}§Z Eb le\__\ E/‘J T/% ESZ E ﬁ; -I_ J: g J .\\E (02{:3531?) (21?;021—'; 21'262351) 0.0588  0.0372
-0.0512 3.0633 3.3258 7.2982
KE - RIS EANGEIBELESIFES @90) 1) aL437) 1625
S S —— CDI method sed by Li 1. (2017) with weigh strai
é U ;ﬁ /H\H Hﬁ i% 7& Ej] /—?—\ E/\J _I—_E ?; @3 Intercept  Past 1 day logi::ttu;)n a:fﬁll-::;qzay l):)g—lzzuer;a Past 5 d‘:;s v‘:r:;li:: On;izlrlgptimism lag 1 R? adj.R?
0 0
. BESEEEOREEGHBEEE - e oW 00 0
(t-statistic) 0279) (-1.401) 0.0344 0.0169
A -
m\E E‘ E /Eé ’Eﬁ. E 3@& /5\ \J\ E/J j:% mE fftu_ tl: ~ 'TESZ i ;’1?} o 246) 0.0319  0.0143
0 O 0.0001  -0.0184
(0.29) (-0.083)
0 0 & 0.0345  -0.0013
Estimate (0.277) (-0.023) (-1.366)
(t-statistic) 0 0 0 0.0326  -0.0033
(1.287) (0.195) (-1.326)
0 0 0 0.0577 0.0228
(1.146) (-1.217) (-1.156)
0 0 0 0 0.0578 0.0044
(1.136) (-0.033) (-1.191) (-1.145)

The level of statistical significance is denoted as : * significant at the 5% level , ** significant at the 1% level , *** significant at the 0.1% level
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Examining the impact of short-term market dynamics on investor overoptimism
( Datasize =217 , Base =13)

CDI method improved by CV Model with weight constraint

Intercept Past 1 day log-return Current day log-return  Past 5 days volatility OverOptimism lag 1 R? adj.R?
-0.0336 -3.3939 0.0431 0.031
. (-4.09 *** ) (-1.886)
Estimate 0.0353 0.2795
(t-statistic) ) ) 0.0003 -0.0124
(-4.2 *%) (0.151)
-0.0796 11.1724 0.1236  0.1125
(-5.154 %) (3.338 #*)
-0.0235 0.3502 01235  0.1123
(-2.694 *% ) (3.315 **)
-0.0334 -3.436 -0.2665 0.0433  0.0188
. (-4.012 #*4) (-1.873) (-0.145)
Estimate = 78 -3.3886 11.1663
(t-statistic) ’ ) ) 0.1665  0.1452
(-5.14 &k ) (-2.005 *) (3.399 *#)
-0.0804 -0.8648 11.4955 0.1263  0.1039
(-5.15]1 **%*) (-0.489) (3.353 ##)
-0.0793 -3.619 -1.4614 11.7118 0.174 0.1418
(-5.188 #*#) (-2.109 *) (-0.833) (3.49 *#% )
CDI method as proposed by Linn et al. (2017) with weight constraint
Intercept Past 1 day log-return Current day log-return  Past 5 days volatility OverOptimism lag 1 R? adj.R?
0 0 0.0059 -0.0122
. (-0.825) (0.571)
Estimate 0 0
(t-statistic) 0.0368  0.0193
(-0.805) (-1.45)
. 8 0.006 -0.0121
(0.12) (-0.575)
. " . 0.0003 -0.0182
(-0.757) (0.133)
0 0 0 0.0385  0.0028
. (-0.822) (0.305) (-1.352)
Estimate 0 0 0
(t-statistic) 0.0114 -0.0252
(0.078) (0.547) (-0.551)
. L 2 0.0392  0.0037
(-0.064) (-1.367) (-0.37)
. L : . 0.0409 -0.0134
(-0078) (0.299) (-1.275) (-0.364)

The level of statistical significance is denoted as : * significant at the 5% level ,

** significant at the 1% level , *** significant at the 0.1% level
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Examining the association between investor overoptimism proxy variables and future 1 day log return

(Datasize = 208 , Base = 11)

Examining the association between investor overoptimism proxy variables and future 1 day log return
(Datasize =217 , Base = 13)

CDI method improved by CV Model with weight constraint

CL)_I method improved by CV Model with weight constraint

Intercept Over Optimisim  Past 1 day log-return ~ Current day log-return  Past 5 days volatility — R” adj. R* Intercept | Over Optimisim |Past | day log-return  Current day log-return  Past 5 days volatility R adj. R®
- T I
Esimate e 0.0055 01822 0.0014 0.0208 -0.1092
(t-statistic) : ‘ 0.04 0.018 o o 0.1367 0.1145
(1.412) (1.087) (-1.686) 2662)F  (3.091**) (-0.994)
0.0007 0.0059 -0.1908 0.0015 0.0223 -0.1654
0.0427 0.0207 0.1518 0.13
(1.439) (1.164) (-1.757) (2.835 #%*) (3.426 **+) (-1.547)
-0.0012 0.0022 0.4618 0.0003 0.0192 0.2704
0.0591 0.0374 0.142 0.12
(-1.238) (0.428) (2.158 %) 9 (0.228) (2.738 **) (1.216)
0.0009 0.0075 -0.2292 -0.2368 0.0903 0.0585 0.0015 0.0206 0 12.4 0187 0.1601 0.1368
Etimate (1.731) (1.502) e S AR
N ERTE Y FRIEE R
-0.0011 0.0032 b= nan
(st WEEREZEY ; future 1 day log return - FETEE over optimism 01223
(-1.181) (0.635)
-0.0014 0.0036 0.1463
-1.454 0.717
aws  omn |+ fEdat 208 - b 11 /R8s CDI FaEESRFr=EEERE D - BSR4
o e atasize = ase = J % = ’ R4 0.1592
(-1. .
= BB ARRK—HIOH MR EIREERHE
R EERE 2 REIRE 2t
—C
Intercept || Over Optimi adj.R*
0.001 —6.1x 10y © T:I_:dataSIZG 217 base 135/] X AE | EU/_\EJ/XCV MOdel * EBF{%J C’f‘ -0.0143
_ (1.851) | (-2.777 =
oimte 7 BESERRIFREFIVENERET - WH - IR ELEE
(t-statistic) 0.0011 —6.1x 10 C DI /£ 1E I:l-l— E/J L =A< mE E X :l:-] ':F L 0.0305
(2.058 *)f  (-2.782 ** %F_El Tx E/] %j %Zﬁ ‘J” %2 E E/j_l—_Ejt 25 ,I.i
0.001 —6.5 % 10 = Eli ;|: E VE & E E E # % N H Eﬂ -0.0307
(1.843) | (-2.869 **
2 -
0.0014 | —5.2 % 10° 0603 02143 0.1852 (01'(21; (2%323’2-) 0.1307 0.0985
(-1.26) (-2.413 %) (2.506 *) i -
0.0011 —6.5 % 1012 0.2356 0.1631 0.001 —8.1 x 10 -0.2324 -0.1023
: o« e By 0.2032 0.1581 0.0739 0.0215
Extimate (2.084 *) (-2.971 #%*) (2.156 *) (-1.223) (1.77) (-0.445) (-1.971) (-0.711)
2 o — = 4
(statisticy 00012 | —3L> 0 0202 ke 02676 0.2261 01'0501]36 2'3 ;;D 0'120?5 22;?29*2* 0.1867 0.1407
(-1.154) (-2.423 *) (-1.963) (2.507 *) (-1.513) (-0.132) (-1.91) 2. )
2 _ _ 11 _
-0.0015 — K6 x 10! -0.1494 0.6384 02336 o 0.0019 7.1 x 10 0.105 0.7304 0.1402 0.0915
1379 | (-2577%) (-1.154) (2.633 %) (-1.701) (-0.402) (-0.763) (2.875 **)
2 - —5. = -0. -0. ;
-0.0014 —5.6 x 10" -0.233 -0.203 0.6336 03010 02482 0.0018 5.6 x 10 0.2302 0.1557 0.727 0.2068 0.1458
(-1.317) (-2.685 #%) (-2.256 *) (-1.599) (2.712 #*) (-1.647) (-0.328) (-2.09 *) (-1.148) (2.951 *+*)
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Examining the impact of short-term market dynamics on investor overconfidence proxy variable

3.2.3 datasize = 208 - base = 11 (Datasize =208, Base = 11)

CDI method improved by CV Model with weight constraint

Intercept  Past 1 day log-return Current day log-return  Past 5 days volatility OverConfidence lag 1 R? adj. R*
N . 0.0053 04718 0.0047  -0.0066
WERFEZE] © over confidence Boimue (519 €068
(t-statistic) ?1‘(;0552?) ('_11‘398;—’; 0.0409  0.03
e /, . .
- RIBFHEEER? - DICV Model B E R 00161

-2.842
(2.022 3 ) 0.0444 0.0335

(2.555 %)
S EECOUTAEE BB EERE

0.006 -0.7373 -1.5139
RESIEETENERMA AR e 09 Lo owo|
(t-statistic) (g:g;ﬁ*l} ('%21?591} (f:g;@f) 0.0481  0.0262

¢ %E /H\HFEi% Eﬂ %%Eﬂ F:‘Ib;/ﬁixiifiﬁ I__IF_ \\\E 0.0148 -1.1461 24004 0.0713 005
(2.355 %) (-1.589) (-1.689) ' ‘
EI/\] * H %n’i ’TSE ' 'f% ﬁ . (2()_5(;1: 1) (ﬁgjgz} (:11,.2?629?4} fl'?lz;) 008  0.0479
N 27 CDI method sed by Li 1. (2017) with weigh i
1 ° ?@ £ 5 E / }ﬁ Ej-] /_?_\ Intercept  Past 1 day log—r;:]::no (;ljr]:;:f)z:.; log—rf:tl:lr::t ElP‘ast 5 dayflvol:?lliyt C;T:rzl:;ﬁdence lag 1 R? a:{;:'.RE
0 0

2. MABI—RSAYEBMEIEDE  some 0 00 0
(t-statistic) 0.0061  -0.012

(0.487) (-0.581)

Bz —
SR B S BIR B ==
EI:IE Eﬁ/ % 1)%51 I%E\Z\E % (0_4{:77) ((:}1012964‘; 0.0007 -0.0178
N 0 0 0 0.007  -0.0298
- BEBENHFERIBENEZERSEHE B swe QO OF 0% .
. _ » (t-statistic) 0671) (-0.126) (-0.491) 0.0047 -0.0322
N\ 3@ E E 15 r}% m % E gﬁ AN E/j j: % %@\ ’TSE tl:% TESZ (029) " 0?5 1) g 0.207) 0.0091  -0.0276
0 0 0 0

(0.596) (-0.224) (-0.539) (-0.405) 00101 -0.0459

The level of statistical significance is denoted as : * significant at the 5% level , ** significant at the 1% level , *** significant at the 0.1% level
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Examining the impact of short-term market dynamics on investor overconfidence proxy variable

(Datasize =217 , Base = 13)

CDI method improved by CV Model with weight constraint

Intercept Past 1 day log-return Current day log-return  Past 5 days volatility OverConfidence lag 1 R? adj. R*
00354 27732 0.0462  0.0342
. (-5.474 **+) (-1.957)
Estimate
. -0.0368 0.2276
(t-statistic) 0.0003 -0.0123
(-5.551 **%*) (0.156)
00688 0.1038  0.0924
(-5.585 **+)
-0.0277 0.2436
0.0591  0.047
(-3.617 **+) (2213 %)
-0.0353 -2.8076 -0.2185 0.0465 0.0221
. (-5.375 sk y (-1.944) (-0.151)
Fstmate - 675 27693 8.0697
(t-statistic) ) I ' : I 0.1499  0.1281
(-5.583 **%*) (-2.057 *) (3.084 #* )
-0.0694 -0.5984 8.2982 0.1058 0.0829
(-5.568 **+) (-0.424) (3.034 *#*)
-0.0685 -2.9401 -1.0831 8.4739
? 0.1565 0.1236
(-5.619 **+) (-2.15%) (-0.774) (3.168 **)
CDI method as proposed by Linn et al. (2017) with weight constraint
Intercept Past 1 day log-return Current day log-return  Past 5 days volatility OverConfidence lag 1 R? adj.R?
( 1272) © ({))38) 0 oo
Estimate i '0 ' 0
(t-statistic) 0.0008 -0.0173
(-1.377) (-0.215)
0 0
0.018  0.0001
(-1.554) (1.004)
0 it 0.0811 0.0641
(-1.008) (2.184 *)
0 0 0
0.0008 -0.0362
. (-1.359) (-0.004) (-0.209)
Estimate 0 o 0
(t-statistic) 0.0181 -0.0183
(-1.541) (0.075) (0.997)
0 0 0 0.0204 -0.0158
(-1.577) (-0.367) (1.039)
0 0 0 0
0.0204  -0.035
(-1.561) (0.005) (-0.356) (1.03)

The level of statistical significance is denoted as :

* significant at the 5% level , ** significant at the 1% level , *** significant at the 0.1% level
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Examining the association between investor overconfidence proxy variables and future 1 day log return Examining the association between investor overconfidence proxy variables and future 1 day log return
(Datasize = 208 , Base = 1 1) (Datasize = 217 , Base = 13)
CDI method improved by CV Model with weight constraint CDI method improved by CV Model with weight constraint
Intercept Over Confidence Past 1 day log-return  Current day log-return  Past 5 days volatility — R? adj.R? Intercept | Over Confidence |Past 1 day log-return  Current day log-return  Past 5 days volatiliy R adj.R*
- 0.0016 0.025
0.0006 0.0213 0.0203 0,009 ? 0.1073  0.09
Eetimate (1.281) (-1.351) (2.765 **) (3.082 #+*)
0.0007 10,0231 -0.1788 0.0016 0.0241 -0.1129
t-statistic 0.0508 0.029 0.119 0.0964
( D as) (1477) L671) @5+ | @792%) (-1.016)
: : 0.0017 0.0262 -0.1651
0.0007 0.0274 0-2081 00602  0.0386 01333 0.1
(1.516) (-1.732) (-1.92) (2933 %) | (3.134 #*) (-1.528)
-0.0011 -0.0144 0.44 0,066 oous | 00002 0.022 0.3067 0.1287 0.1064
(-1.134) (-0.91) (2.062 %) (0.212) (2.489 %) (1.384)
. 0. 0. . 0.0017 0.0238 0.1432 -0.1873
0.0009 0.031 0.2269 0.2529 0.1074 00763 | >0 00238 - o 0.1516 0.1185
_ (1.783) (-1.987) ok 29
Estimate 0.0011 0.0161 N 73 T 424
T ﬁﬁ‘% BE futu re 1 day log return - B2¥EE 2] : over confidence 5 01095
-0.0013 -0.0206 i 0.1338
(-1.347) (-1.314) A EEZ A2 |
ot gET - BEEE R—E T
oo o4 | o FFatasize = 208 base = 1158 "REA BEIBEEKR {[2l |
(-1.364) (-1.57)
S BN R EEIRMETE
VALY o el # /'j_"/ =
e 1= 2
e overConided © {EClatasize=217 base= 13 E b - AEFERAELRNGETEEBZ REA |  wr
0.001 —3.3 x 10! P
EBIE HARKR—ETLIEHNESEEHMERSEEEIRBEERETE - WH p o
e 099 wsw | BEBEIELE EREEIRA =7 |l
00011  —3.5 x 10!
BICV Model 2 BIRFISMELCDIS A A RSB RBSNERE P ov
(1.879) (-0.64) V M O e X | D | / A mE EE 71\ II\‘ e
0.001 —3.5 x 10!
- 0.0081 20,0286 00816  0.0476
(1.66) (-0.615) (-0.304) (2.056 *) (2.174 ) (-0.204)
0.0018 2.4 x 1012 0.7016 0.1328 01007 | 00014 1.2 x 10% 0.6455 01864 0.1562
(-1.579) (-0.447) (2.805 **) ' ' (-1.245) (1.941) (2.646 * ) ' '
00011  —3.8 x 102 -0.237 -0.0988 0.0788 006y | 00013 1.41 x 10" -0.2344 -0.082 0.1508 0.1027
e (1879 (-0.693) (-2.016 %) (-0.698) ' ' (2.287 *) (2.239 %) (-2.078) (-0.606) ' '
(-statistic) -0.0016 —2.5 x 1012 -0.2096 0.6836 e e -0.0012 1.21 x 10% -0.2108 0.6273 TV o
T (-1.467) (-0.491) (-1.937) (2.8 %) ) ' (-1.124) (2.016 *) (-2.017 %) (2.641 %) ' '
00019  —2.6x 1012 -0.0995 0.7285 0.1415 00020 | -0:0015 1.18 x 10 -0.0824 0.6695 0.1924 0.1467
(-1.654) (-0.495) (-0.735) (2.87 #%) ' ' (-1.314) (1.897) (-0.628) (2.696 ** ) ' '
-0.0017 —3 x 1012 -0.2337 -0.1537 0.7231 02102 0.l405 | 00014 1.18 x 10" 02319 -0.1356 0.665 02601 02032
(-1.595) (-0.576) (-2.126 %) (-1.15) (2.941 ** ) ' ' (-1.252) (1.964) (-2.181 *) (-1.05) (2771 **) ' '
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2017-03-24 tau1 EPK
datasize = 200

4 base B-spline
T I

KS Test P-value < 0.05

T L
2 — —
1.8 f
16 |
14 1 I I ! -
0.96 0.97 0.98 0.99 1 1.01 1.02 1.03
05 5 base B-spline KS Test P-value < 0.05
. T T T I |
2 — —
1.5 ] 1 | | [ |
0.96 0.97 0.98 0.99 1 1.01 1.02 1.03
Sr
6 base B-spline KS Test P-value < 0.05
T T T |
1.8 .
16 .
1'4 | | | | | |
0.96 0.97 0.98 0.99 1 1.01 1.02 1.03

2017-03-24 tau1 EPK
datasize = 200
7 base B-spline KS Test P-value < 0.05
08C T T T \ ]
X
o 07 . ]
1|
0.6+ .
| | | |
0.96 0.97 0.98 0.99 1 1.01 1.02 1.03
2 8 base B-spline KS Test P-value < 0.05
T T I I |
¥ B _
o l5
I
1 - —
| | |
0.96 0.97 0.98 0.99 1 1.01 1.02 1.03
_f" .
] 9 base B-spline KS Test P-value < 0.05
T T T T |
08~ _
ol
w 06— i
04 -
0.96 0.97 0.98 0.99 1 1.01 1.02 1.03
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2017-03-24 tau1 EPK 2017-03-24 tau1 EPK
datasize = 200 datasize = 200
10 base B-spline KS Test P-value = 0.370685 45 13 base B-spline KS Test P-value < 0.05
0.8F T T T T = . T T T T T
x 0.6 71X 4 -
i i
0.4 N \
3.5 .
| 1 1 I Il | 1 | |
0.96 0.97 0.98 0.99 _ 1 1.01 1.02 1.03 0.96 0.97 0.98 0.99 » 1 1.01 1.02 1.03
) 11 base B-spline KS Test P-value = 0.827992 4 14 base B-spline KS Test P-value < 0.05
T T T | [ T T T I
--—-_—_———_
08— _
X o6l 1o |
Q06 B, |
04— -
| 1 | | L 1 | 1 | | |
0.96 0.97 0.98 0.99 1 1.01 1.02 1.03 0.96 0.97 0.98 0.99 1 1.01 1.02 1.03
¥ ¥
] 12 base B-spline KS Test P-value = 0.454554 5 15 base B-spline KS Test P-value < 0.05
T T I | T T T |
08— |
X x°f |
th 06— | o
4 _
04— -
| | | | | 3 | | | |
0.96 0.97 0.98 0.99 1 1.01 1.02 1.03 0.96 0.97 0.98 0.99 1 1.01 1.02 1.03
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B 22 {E N RN AEEIRSI TN ZCDIG A TR E B EE
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2017-03-24 tau1 EPK 2017-03-24 tau1 EPK
datasize = 200 datasize = 200
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Analysis of experimental results for parameter Datasize (Top 25)
Number of results failing to significantly reject uniform distribution
Datasize | Total number of experimental data Number of results failing to significantly reject uniform distribution (3.5)) (%)
KS test, equation (3.5
200 1764 367 20.80%
206 1656 344 20.77%
207 1638 337 20.57%
201 1746 354 20.27%
210 1584 321 20.27%
211 1566 317 20.24%
202 1728 349 20.20%
205 1674 338 20.19%
204 1692 338 19.98%
209 1602 318 19.85%
212 1548 304 19.64%
203 1710 329 19.24%
213 1530 293 19.15%
214 1512 289 19.11%
216 1476 273 18.50%
215 1494 271 18.14%
218 1440 261 18.13%
217 1458 | | 260 | | 17.83%

236 1116 193 17.29%
| 236 |
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Analysis of experimental results for parameter Base

Number of results failing to significantly reject uniform distribution | Number of results failing to significantly reject uniform distribution
Base | Total number of experimental data
(KS test, equation (3.5)) (KS test, equation (3.5)) (%)
11 3162 4851 65.18%
2814 4851 58.01%
12 2189 4851 45.12%
9 1451 4851 29.91%
13 1119 4851 23.07%
14 971 4851 20.02%
8 565 4851 11.65%
15 450 4851 9.28%
17 128 4851 2.64%
7 69 4851 1.42%
16 55 4851 1.13%
6 44 4851 0.91%
18 22 4851 0.45%
30 21 4851 0.43%
20 13 4851 0.27%
19 7 4851 0.14%
4 0 4851 0.00%
5 0 4851 0.00%
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