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RESEARCH ON THE INFLUENCE OF INVESTOR
SENTIMENT ON STOCK PRICE VOLATILITY

ABSTRACT

Stock price volatility, especially abnormal volatility, is an important
element in measuring the stability of the stock market and the financial
market in general. Investor trading behaviour is one of the important
factors in the formation of stock prices and in influencing stock price
volatility, in which investor trading behaviour is driven and influenced by
investor sentiment. As investor sentiment has the characteristics of
transmissibility and infectivity, once investor sentiment causes
convergence of investor trading behaviour, it may lead to drastic or even
abnormal fluctuations in stock prices, seriously affecting the stability of
the stock market, reducing the function of the financial market, and
making the effect of high-quality development of the real economy of the
financial services to be significantly reduced. At the same time, due to the
high proportion of individual investors in China's stock market, there is a
difference between the impact of individual investor sentiment and
institutional investor sentiment on stock price volatility, and there is also
an interaction between the two types of investor sentiment, which also

affects stock price volatility. Therefore, the study of the relationship
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between investor sentiment and the differences in the impact of investor
sentiment on stock price volatility not only contributes to the stable and
healthy development of the stock market, but also helps the financial
market to contribute to the high-quality development of the economy.
Based on the theory of behavioural finance, this paper explores the
impact of heterogeneous investor sentiment on stock price volatility from
both theoretical analysis and empirical research. Firstly, principal
component analysis is used to construct individual and institutional
investor sentiment composite indexes respectively, and the mutual
influence between the two types of investor sentiment is investigated
using the VAR model; the results show that there is a phenomenon of
mutual influence between the two types of investor sentiment, but the
degree of influence and the path are different, i.e., there is a significant
difference in the conduction effect between the institutional and
individual investor sentiment. Secondly, the sentiment factor is
introduced into the traditional asset pricing model, using the elasticity
measure to measure the degree of influence of sentiment on stock price
volatility; the numerical simulation results show that changes in
sentiment significantly affect stock price volatility, and optimistic mood
states have a greater sentiment effect. This result provides theoretical
support for the empirical findings that rising investor sentiment increases

asset prices. Further, the direct effect of investor sentiment on stock

v
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market volatility is empirically examined from the perspective of
heterogeneous investor sentiment. The results show that: both
institutional and individual investor sentiment is one of the causes of
stock market volatility, but stock volatility in the market is mainly
affected by institutional investor sentiment; there are significant
differences in the price volatility of stocks of different sizes when they
are affected by sentiment, which is mainly manifested in the fact that the
sentiment effect of the blue-chip index is relatively weak, while the
sentiment effect of the small-cap index is stronger; the heterogeneity
study distinguishes between the sentiment states of optimism and
pessimism, and found that optimism has a stronger sentiment effect.
When investors are highly optimistic, small changes in investor sentiment
may lead to large fluctuations in stock prices.

This paper constructs a finite rational pricing model containing
investor sentiment, using an elasticity measure to measure the extent to
which sentiment affects stock price volatility. By examining the
differences in the effects of investor sentiment in large-cap and small-cap
stocks and comparing investment decisions involving different risk
characteristics affected by sentiment, it promotes the understanding of the
impact of sentiment on investor behaviour, provides a new perspective to
better understand the impact of investor sentiment on the price volatility

of stocks of different sizes, and to a certain extent provides a rational
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explanation for the causes of market bubbles and crashes.
Cao Xue (Finance)

Supervised by He Chaolin

KEY WORDS: Investor sentiment; Behavioral finance; Heterogeneity;

Stock price volatility; Scale effect
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MR TIRFEES RN BRI, IREIEES RN IEEURN R DL
XA, ARBBES T ARZEERYERX, FERRMIEHNANEENYT; %
BIEESRNEND 3 EBRENENIFEE, BEAER=NARXR, MEZ
EEERERENENXR, KDEEFMRIEFARGEBERRTIREED N
R AENENIRAE, HERUHFEE, MBS L ESHERER TR
RENMEMR R E S BRIRB BT LM EE,
FENFNANNSIRBZETERD THRESN, BRFBEHFES EVIEEMY
TARMBERTENRREZ—, TEFY. Silva FUARNKRBZENENIITH
S5 ERMIKEN, FIEEMREREIREMN . INLIEFIEEEWEERZNFN
AL, AR TIRBAEFBENRENE TITHEQAZINE . HARKEA, REES
Z5RMTITNRIERX, EMRFEFREES, RERN TITXREA, REE
IR B RESSHERIEARTEYT X, MEKNIERIEENTNRSECERER
Se 9

RN BRE

10
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# 3 E MMt AREEREENEERN

RIERYNESRZANESHIER R, 8l 2022 FK, BETAREES
EESIE 99.74% ., HERENIHINRIL S EH/ LR, NIREEZEZW
AR, EEBRNESER, EERMMIZPEBSIGE, MMARZEEZREIR
Ehip LRBRERNTNE, TERERNENNIEE, HMLIBEENRET
N, HERME, TMESTMRNRAEREZBZTRNMEBESHARERMN,

MERBEREEDREXINNA @NEESTMEHIzRMIRBEEE, NS
HIRBEEBITRHNRMTEZN, ZRARRABEERURIRBEBEFE, A
B—BENIBIITRENMSKNEFERZEMRE, Fit, EFTULRER, x5
DAEDT AR EERE, RAMKRZEBERNEERM,

3.1 Bigoh

IRERFRERRFEDREIRFER B, DSSW RE#EA T AFIINER
RESERNRFZERSITH, AR TRERZENERE T E MR R IE
ERGEANMT LERINESHTINE, £ DSSW REA, ZFEEERS5E,
MIRERHEXMEREE

i1z LIFRIEIRBEE u NBIMREEBITEN sent , ERTARZEITE
EEBIEEIA  AMMIREEBESLEN1-A, IMREEBENTARBERELZ

EFELMXR, BZEYBRMNESS

sent,, = rsent,, 3.1
* 2

sent, ~ N(sent ,0) (3.2)

sent, ~ N(sent ,,0}) (3.3)

Hep, tNBD, x, sent,, RINTNIRBENGLE, sent,,  NIIIIRBEIBE,

RiE LidRIR, AIAETMIRAREEBBEBEIERAE N

11
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sent” = E(sent) = E(Asent +(1—A)sent,) = Asent” +(1—A)sent’, (3.4)

o® = E[sent — E(sent)’]= A’0), + (1-A)o; + 2A(1— A) cov(sent ,,sent,) (3.5)

H, cov(sent,,sent,) RMEIBFENNTEZE, B, cov(sent,,sent)) = p, 0,0,
P, NEIRFEIBENERRE, o, e[-L1].

@D H-1<p,, <08, cov(sent,,sent,) <0, BIFEREHIEEEEETI
RETIFRAREEIEENSE o° B\,

@ ZH0<p,, <IB, cov(sent, sent)>0, FMERBZEBEBNELEMR
FEHIH B BREBENHFE B,

@ Hp,, =-18, MEREAEX, THBBRAZFBEHERIIR/N.

@ Hp,, =-18, MEREZERX, THBBMRAZFBEHERIIRKX.

RIE LA D, MERBEFFBEBBEL NS RMNEEZZMEHIZER
REEIRE, SLTREERXNTE ARSI XEXREN, 25N
ARG K oh AR IH 1E T

fiR 1§ﬁii53§5‘1$|$9%‘,/\)\¢§ A B IFENNMIRBEBERMN—M B EIT7E,
El

sent, = @, + ¢,sent,_, (3.6)
sent,, =¢,+¢sent,, | 3.7
sent,, = n, +n,sent;, | (3.8

ISR RENBBRBNU (w)=—sent ", y >0 I RIRRBIEE, wh

RAEHANVE. AL, SARUTREANABE (u)=o—yow’, MRPLEE ¢ Bif
BRI

u (sent—sent )+ usent 2y 2yuto?
l+r r r (I+1)°

P=1+ (3.9)

r AFTTRBLE 18 .

12
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—RRI, BREMERIRENIE T ARER N A R E AN R R A K R ARTE
R=r+P-P (1-r) (3.10)
Ze L ()—(10EERF

up, U (1=2A)nyle, —(1+r)] s ulp, —(1=r)[Ar +(1=A)n,]

R =
1+r 1+7r
®, ( )4012 2 ( )401 3.11)
u « 2puto
sent,, , ———sent + 3
’ 1+r (1+r)

IRIBBENLIEERRIZ, B sent” = ¢, + ¢ sent”, B g, =(1-¢,)sent” ., EIEATE,
o = (1_/71 )sent* » Go = (1 — G )sent* °

R = u(l_/l)(l_m)[% —(1+r)]

t

sent,.*+[u(1_¢1)— 4 ]
1+7r)e, 7 I+r
ulg, —(1-r)[Ar+(1-A)n]

1+7r)e,

[Asent; +(1- /l)sent,.*] +

sent; (3.12)

N 2pu’

(1+r)2

ERERIOANT DAL NARERFZEBEBNEE RN, BSUAGH DSSW

BREERSIMRN TIREEBENREMS KRN ERRIER, AL R
MREE—ENIBIFTE.

[0 +(1-A)o; +2A(1- A)cov(sent ,, sent,)]

13
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3.2 IREIFEIEITE
3.2.1 T

T REBIRER T AN RIIRE AR o EInR D, BEERD DITE
SR/ ZREMENRBEBEERSERNAEN AKX S REXREERGEE
BENGFE—TENERY, REEFAENFFRENFFHRENEN, EE1R
BT RAENESFNRRIEENRIRBEE NN TR ANSE . FZMREEN
EERHI G BEREH SR T ISP RENEP—NMER, BEitt, AX
EIBEENRIBEITAN L EEZ U D AF P NAP), FEMREEFF
NA®D), /NERFEENFUSNV), FAREFEINEULNY), FERRDTEFNTARE
EIBEEIT, BN 4 M HETE: HAXEEINNE(CEFD). IPO B HIKE
(RIPR), ™17 RFZFE(TURNOVER), JHEEEHFOIEE(CCD)., MFIEHMMAFTA
TP ERER B AT B IR,

AX(EF B SRR, BIBEIET CSMAR, Wind 0B, HAHAR 2005
F1HAE2023F48.

ASGEE T BREBEMEIEE(CP). TAAEFEE NMigEEeErP), BN
ZFESIMMBCD., FEIFMENZRLIBORM MNEMZFTERNZFERNEE
ZNRETE, ERTHELENEFTEIERE.

*x 3.1 TE[FSFERT

LEEWR s TEER s
ISP ARBEFF NP(P) ipiRFR TURNOVER
ISR B E T2 NA(I) HEEEOHEE ccrI

NS NER SNV EBREEMNEIEE CPI
FFRER ST NE LNV Tl F=E T MgHEE PPI
HHARESINE DCEF BMETTREIEE MBCI

IPO & HiK RIPR BIVAFEFIZR LIBOR

14
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3.22 ARSIt

R 3.2 R MSIT D ITER A, FIEDARBEAFPRIITNEERS
ATFHEREFERK, RIFFME N ARBZEFPBEMRAKE, /NRIEENET
MEERK, RIANREEIANGINRRA, BEET T ARBEBENZIT
SN,

RIBIZR A, DCEF BIIMER-0.145, iR ARNESIFNMNNRERE R
ERFEN, REN-0.578, IEEN-0.677, ARIERAEDT. TURNOVER HIH
B9 0.245, &/JMERN 0.089, RAERN 0901, HFXRE T, RPEREIES TS
KREELEBRMENHITESE, REFEEDTHLIBRANER, CCIIER
106.987, AR FEERZMHMENBERETHEEE 0N, HHAXEZHNE,
g ARG, MEEESEMEEREER/), BXNRE, RPREREE
KEBFARREFNER.

R 32 MRS

TE 9ME wEEZ  =IME  BAE RE I
NP(P) 1.298 1.385 0.734 1.578 -0.944 3.538
NA(I) 0.982 0.706 0.828 1.755 -0.416 3210

SNV 56.085 28.542 -31.366 148.069 0.679 -0.275

LNV 267.542 29.348 304987 468.574 -0.567 -0.457
DCEF -0.145 0.369 -0.363 0.061 -0.578 -0.677
RIPR 0.856 0.670 -0.050 6.270 19.437 3.235

TURNOVER 0.245 11.738 0.089 0.901 2782 1.592

car 106.987 0.378 87.847 127.567 -0.763 0.536

15
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323 MNP ABERFRE

NP ETERR[ESHITERD O, EHTREGIT ZARENETE
RINHIT KMOKGEE . MAWFI D AIRBHIBEIEITIN KMO SRR 3.3, &K
3.4:

33, K34 8BR, DATMNIGIREFIFEIET KMO 19KT 0.6, Bartlett
KO£ B 1ED B 443.676, 488.964, Sig 139 0.000, XitBAEREFEIRAVIEZR
e SEN, AIHT T —H DM,

~E
& 3.3 TAKMO #5650 Bartlett’s IKAZEGQIE

KMO B ETIIE S5 0.698
EMRA 443.676
Bartlett FIBKAZEAGTR Df 16
Sig 0.000

R 3.4 HH9 KMO #836F0 Bartlett’s BRAZEQIE

KMO BHEEIMEE51 0.669
plin e Sy 488.964
Bartlett BYBKFZEQIG Df 15
Sig 0.000

R, IREUENAR, BEEMRDHTHRRIRRER T EBRRERZMA
T 85%MEMD . BT MEIRERAY/ T EFE RS EEN R T A ETREER, U
LCFRE IRERBIRL D 1L, Z5RUWNK 3.5, K 3.6 AR,

R ISAMBIM TS SITAT 1, BRITAETIERRN 85.964%, EL, B
715 2 SiA AR BRETIZAI 2 EHEIRRVE R . IRIERD D AT ERE FTLAS IR
By Bl FRIRIAT :

F, =0.341x DCEF+0.073x IPOR+0.347 x SNV

(3.13)
+0.032 x NA(P)—0.256 x TURNOVER+0.324x CCI

16
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F, =-0.089x DCEF +0.382x IPOR +0.143x SNV
+0.465x NA(P)+0.394x TURNOVER —0.131xCCI

HE—E, EHELN 2 D EMDNERUERS ZTTRHTINN, HEL
TARBEREREN:

SENT” =—-0.179x DCEF +0.346x IPOR +0.143x SNV
+0.307x NA(P)+ 0.146 x TURNOVER —0.323x CCI

FIO6KA, AI=ZTERDBITAT 1, BIFHERER 89.695%, EHt,
B 1 20 3 A ARBREMZRI S EERNER . B, MEENWIREERE
EEON:

(3.14)

(3.15)

SENT' =—-0.219x DCEF +0.151x IPOR +0.316x SNV
+0.307x NA(Z)+ 0.119x TURNOVER —0.065x CCI

(3.16)

%= 3.5 P AIBEIEEM R H EEEER
%) VIRTHIEE RENE T A7

=0 FE%)  Bit%) = FE%)  EBit%)

1 2.948 48.234 48.234 2.948 48.234 48.234
2 1.859 15.462 82.964 1.859 15.462 85.964
3 0.485 9.849 87.264

4 0.421 5.639 92.393

5 0.226 4.8%4 97.326

6 0.397 2.484 100.000

7 3.6 HADIFANIBIEIRIT H EREEER

2% WIR4SIHE REREREF 5
ait BE%)  BiT%) ait BE®%)  Bi%)
1 3.246 46.26 46.267 3.246 46.26 46.26
7 7 7
2 1.796 29.26 77.646 1796 29.26 77.64

9 9 6

17



TR TR THUIENX

3 0.842 12.35 89.695 0.842 12.23 89.67

(V)]
(V)]
[\

4 0.356 5.145 92.413

5 0.296 47764 97.476

6 0.169 2.824 100.00
0

RIGERT 4 TN REMEFHREFAZFEFARNRTNRIERS, I£L1A15

2

RIBFEAR D AIXS R T E R MMACIEFEIREYT, BUAETIRFIFRA ML 5TE
ZRMENIRAERENERSEN, REBRHITEND DN, PEE L, REWE

R T AR BB RERRBERN TR
SENT" =0.183x DCEF +0.391x IPOR +0.263x SNV

(3.17)

+0.263x NA(P)+0.232x TURNOVER +0.236 x CCI

SENT" =0.346x DCEF +0.412x IPOR +0.162x SNV

(3.18)

+0.563 x NA(P) +0.202 x TURNOVER +0.106x CCI
ME 3.1 REEFENBEBREBEL, 2007 FPRAZFBETIBTE LT,

FRAEEESREXIETE, ZER5HERZETLS 2007-2009 F HIMAERE
MRS S . BN, EFIBEE 2015 FENE, 5 2015 FEFFEH
ARETIRR, 6 BZENRMREIEAEME. B, EXAZIAAR A
RABBEPTUE—ERE L RIIEFFBBENAMZNIRR, XA
B BZEIBEEEIEITE S IER, AIUMER LR BEIBRAEHIT T — SR,

LI B IEE e T AIRBE L e WADIR R E B

3.1 1FEEEES DIHEEERLE

18
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3.3 SEIERAR

3.3.1 FRaIe

R {ER ADF BUMRIRIN AN FEEMTRMENE, F&R 3.7 BRI,
£ 1%, 5%, 10%R9KFFENBEHRFELMIR, HEH P EE/NT 0.05,
LEER RS,

R 3.7 FARRMAAIN

TER 1%IE5E %la5E 10%IIE51E T %&it= P{E
sent? -2.5763 -1.9424 -1.6157 -2.8071 0.0051
sent' -2.5763 -1.9424 -1.6157 -4.0158 0.0001

ANTEINNEDNEIOTAREERE, RERNMSEIF/NERRNMIE IR
ZENRE &M, NAE=RERXAQEARRE Z RS FEEENEA
X Z, BRI AREFIZEINXR, XEBHIMETE ZBIEEEINXRE
EXIFR,

E RN BEHEIA ML S Z [BRIE RN 75 @, mRkiHm N R £ A] ARt %)
BT ARZERTE, RERMEKNI/NERNMEKED < BRIFZIMALHIF]
IR, BEELEREMMRRETE 2 EMSHMmEE.

3.3.2 VAR(6){&EHY

XA R FIFEETNEREEIIXPELNN, KIIE 1%
AR THELFERAMRMNRIR, AL, FIIEFRMN, EEAFENEYIRIERT,
BEEUHEHAZ VAR REN FARIKE, 818 AIC 5 SCIEN, RAENMIREES
ZMNTARZEEBEEEOEQRAREP RN HEEME 7M. Hib, WiE
VAR(ORERIAR AR B EHFEN D ARBEHIEE Z BN E RN, [EITER
aNZ 3.8 PR

18
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7k 3.8 VAR {REULITER
sent” sent’

sent” (—1) 0.0210™ -0.4146™
sent” (-2) 0.2698 0.0122
sent” (=3) -0.5182 1.5548™
sent” (—4) 2.4262" 5.3402"
sent” (=5) 0.5810 -0.3559
sent” (—6) -0.2467 0.1526
sent’ (—1) 0.7541 -0.6758"
sent’ (=2) -0.2457 0.4554
sent’ (=3) 0.1481 -0.4599"
sent’ (—4) -0.313° -0.6158"
sent’ (—5) 0.4059 03115
sent’ (—6) -0.5457" -0.7572"

AT 0.1781 0.4596

E T TOBIRRTE 10%., 5%, 1%KFTEE, TE.

XRISETR, HEHNTARZEZFEN SINMREEFENEZLAR
), MAMREEREIUNEQDINNARZERE, RATARZERE
SAIRFE LB, MIREEFEFTUEZZINTAREZE, XS
MR BELE T ARBENRZZNFE RBERTE KR EENRES
SHERABIERRAIR, TS, EIMREEATESTEEMNN, NAREE
B ShEMEXERANRAZS], MBS TARZERINA, FMEREHFR
B, oo RIFVMRBZENESHAUNSISER, MMESRTIZEMRE
RENER.,

19
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3.3.3 B=7RERELE

&Bh Eviews BFIHMIRBBBES TARZBBERIIHITE=ZAREAR
ae, SERNEK 39,

RIFR 39N F GO EMN VAT P ERIA, & S%EFMHEKET, A4
AEZEBEZBFENCDNB=RERXR, MEZBEBENMEAN, &5
VAR BEUEITER, AJ#—SHENMRBIEBBREN T ARZERER BN
BRI,

& 39 Grange ARG

R F1E P18 S
sent' does not Granger Cause sent” 3.44815 0.003 EBRRIR
sent” does not Granger Cause sent’' 2.69668 0.0155 IELEIRERIR

3.3.4 FkiHim Rz

SEEHTIRE MG, FiESRESMERN, HITRIA VAR HE
ST, TSN, EFRESTRAFEDARAEFEEIN
IMRAEEEIP TN, £R N0, MDRABBEN P ARAEBEONE
WL, LERA0).

B 32 h@BR: PAREEBEIRAE NS, EE—HHERIL
AT, 7223 BETIE, B/ B TR, 5 62 TR
FFR.

E32FOER: SNMRAEEATLN, PTARREREELEIEN
i, LAY | BAPORE FIE A E AR ME, MER EAES, E8
SEBXBIRAME, 5 T HBARE, WRBT TR,

X, ()&, EEMELEEA, HBVEREEBEOTHN DA
SAEBEOBIEN B R AEEEEIRE P ANEETHANED
WEA, AN EENBIMETNGES 10 BES, Bib, B ERERMHH
A MRAEEES P ARAEEEERAERINN, ERLRAEEEE
MRS MRS RENE R,

20
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1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 1 8 9 10
() TAHAIIREEE BRI N (b) NP ARBEFER PN
3.2 BoAm Rz R ER

3.4 REING

EER, ARFPERRIBENRENZZMNERYE, FHIIREEIFE
HITRAMR, RORBEEFEZEAZEIRENEBESFHARERM, NERE
ERENIRFEFEEBLRAARARLZ—, XA 2005 F 4 BZE 2023 F 4

RRREMiH BEHEAMRAES, BAERD DIMED ARWE T AMMREE
BEGGIEE, (£ VAR RENMERFZEBERNBELINIEHRT TR
SERERP: NMREBBREN T ARZERERENRERMN, MIHEERE
2, MR RAEEANE, FIENTARZEZEZNWREENR, AREL,
NEFREDHRERERRE, MEEERNLNRAFEBEZN, MALEXT
B4 [BIRIEIRAAN, BATE AR —I54E5 | R F i RINMEEX R ETIZIREIR
Mo, ERAZABARIE. REIMEXPL,
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B 41 E REFHETHES RENMERHNREWENEERL

4.1 IREEHIK AR

ARHE Lucas(1978)A9B18, AR MiHAHE S E M EIEME XS ARKH TIRAIRK
m, RREE, RIFHBNERER, BEIRAIKRERE, HRIREHTHIRHESR
B2 RAYAETRRIE,

RAEBDIRE BT SRIRVE R (¢ ) RWEMIMIR AN, BRINEXS
AR FIEFRURE R SR —MEK, BMARE(d). ETEMMEE

EMHN, EYED, REBNIIDEE  FTHIESNANERS)d,, Al

¢, =d, JAEERAKRAI ATEBIIERENMBRAINKRBZENEINRESEH(IBES
FORIR L,
U = Et[i Blu(c,,)] 4.1)
u(c) =S 0<a<oo (4.2)
1-a

EREMHEET, fe(0.)REMMMETAREEART, «>0 2180
RSB RMATRGSE, o =1 BB RREE AN, u() SRERA

R BB E N E BUE T XU F1E (CRRA) KR — RN EERETRE, &R
EHRIFZE CRRA SUFBREN .,
B R, AL AR

|: u (Ct+1 ) :|
E|B———R, |=1 (4.3)
u(c,)
HERBRRERT Y, BE/THEAERE:
dx =udt + odw (4.4)
X

22
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Hehw RinBAUFMIRE, AL, xBEAEENu-(1/2)0,, NHE W

MEIES D, MANBESO MR, REMEMIAAKGINT:
(1-a)(u-ao’/2)

P=d pe T e (4.5)
1-Be
E (RH_I )= éeau—aaz/Z—azcﬁ/Z (46)

4.2 B{EIEHL

RO HEAIIFE RN B MR IR TR, BEHREIEF8
KD HNBEKE, MMHESLHRENBEEE. & " XL RSN E
FER 1 B, RENMBMNESNMEDBIER| o | B, FHAEEZTTRMUA,

=—MBEINETE, PJNHERERMIZRKE.
RIFEATN.5), IRENMEREUT:

gpzdlan 1 : 47)
B 6111,6 l_lge(l—a)(u—aa /2)

(72 2
—aQlu+——ao
OlnP ( 2 )

OB q_ g l-oleern)

AR R AR REG S MS TR DRI EE DM ASURNY, ERHE
BN ERMRIR B ENENS BT I SRR EM SRR,

F41 Bt e, KF 15, H5>09, BB S, £L=094,a=215

p:

(4.8)

U, REREFIBINREE 1%, (EAREMRRITEZEIEINL 13%, = 5 =098,
St EFAEI 28, FEIL, sNRMEZENFIAEZBMRENERIKNL. 8 RHEE
}ERS, WEERPEEHEEE 1 71N, £ o 8N, gIRIMER), RERM

MEREEARNEN, SHEET 18, =101, B=09838MEERIR 50,
LERS, BSEMRIFEN—T RN, SFBRNER 50 TR,
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F 41 3Bl e! HOARIEE

B
a 0.98 0.94 0.9 0.8 0.7 0.6 0.5
1.01 49.5778 16.6214 9.9844 4.9965 3.3320 2.4993 1.9997
2 27.5464 13.2210 8.6978 4.6881 3.2088 2.4391 1.9673
3 19.5419 11.1235 7.7744 4.4356 3.1030 2.3862 1.9383
4 15.4638 9.7235 7.0912 4.2290 3.0129 2.3400 1.9128
5 13.0141 8.7321 6.5703 4.0584 2.9360 2.2999 1.8904
oS
bata 0-6 051'01

4.1 IREMHE p XS TRIERLT 5 #I5#E
X 42 BiR, REME p B THEYXPQAE R o (58T HEDNRIE,
RNZENHES NRSERNZEMN S EER, B 42 ME 42 77, £8 s MR o
RIER T, BREME p XS E KRR

$1858,

42 B e” FOEBEEIN

B

a 0.98 0.94 0.9 0.8 0.7 0.6 0.5

1.01 -0.8700 -0.2917 -0.1752 -0.0877 -0.0585 -0.0439  -0.0351

2 -0.8904 -0.4274 -0.2812 -0.1515 -0.1037 -0.0788  -0.0636
3 -0.8757 -0.4985 -0.3484 -0.1988 -0.1391 -0.1069  -0.0869
4 -0.8482 -0.5333 -0.3890 -0.2320 -0.1653 -0.1284  -0.1049

5 -0.8126 -0.5452 -0.4102 -0.2534 -0.1833 -0.1436  -0.1180
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/7\’\
(o} /
-0.2
=, -04
=> o6
0.8 >
-1 3 ©
0.98 =
0.94 =
0.2 0.8 <
- 0.7 1.01
0.6
0.5
beta

42 BREMNHE p BT R HIE 250 o ROt
43 RO

(1) BETRAEZTMRENE RS, SKREBRERKEZMNN, HER
FHRHMENFTRESSERNNES Ko, BT, BEETFRERE, XESERN
T REMEREZIME), BT,

(2) 3IIERIDITRIA, BURE o RS B EBSHETNEE R, O

HEPMARA, FUBEEE R3S ANRMAXPLEABE ZAIXR, FILLiEET,
RAEBAERVIFE TYRRARER), EMBETARLREREEES, L5,
RMIBFETEENARKBEEFNE EZAHERERERE, RILAUNEES S
IERFB X . I—ERARBEBRE LASRESETMENSTIHAR SRR M
T,

(3) RMBEINESTEEEANITENN, REABLERNIBEN, =IF
BRMEZASENSKE, W, RNMTBHEERNIRAE, MEREBHEEMN,
FULEREMSPEREEINE, KREBREN, ASPORROIA, A, —
BIENEKBERELY, THREEANSIER, RNMIANE TR, 44Mm
AR, SERERE. X—5RKA, BERTN, REBNRREEZ SR
ALXBERRNEM, I—ERTEOEZMR.
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B 5 ' REFENRES RENMERSIERR

ME—IBENMABDITRENMEKDEERSBRE, AXEEAERESE
FEURIRBEBENIFL, WETMRRBERE, AET var REAREN
BEEWTAH, L—ENEREREESREFFENRENMERDNENN, FHE
18, ARENMZIELE, MRFERIERERERE, DITREERENRENEK
SRR

5.1 ARI=IT
511 BEEX

WERTE: BRENMSEN, AXEARERRNANBRERINEEES
RERMNERNGER, UEERBHFBENRERIRFERZNZMN, HUE
[X[8] 2005 & 1 B —2023 £ 4 B, BRI RAVET B IS EEN R, 7T AR
R B HRRI BT B R SR IR . BURSRIR T8 B AR .

BRTE: A L—EMEENNMIDAREEREESIEL.

5.1.2 RENgT

AXH OLS ik, ERTANIMRAERENRENZ KON, B
RRRAT

vola' =cj +clsent!  +cfsent,  +&!, (j=0,1) (5.1)
vola' = ¢y +cisent!  +cysent,_ +&,, (j=0,1) (5.2)
®E A vold', vola®, DAINKRARER. NEIRISENIEKDN, sent”, sent’

AR AR EEITE, =0 URIH, =1 KFREF—H. REG1).
(5.2) DHRIBRDARNAIRB B EEN AR . NERBENERNFM,
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5.1.3 BRI

RSIBHTEETEMNHAMSRITE, MNFPRIINBETARBZEIFENLY
EeTIMIREEBENYE, TAREEBENITEZE0.9545)KTHMIRE
EBENNTEZ(0.706), R T ARBERESTMREFEBEBLLERNER
BIZN, BAHRNABGEER 1.5017, FREZER 0.7339, NEIGENER
1.7553, #R/AEZE 0.8289, BT EUERIA, BRTAER, NERNRENRKSN
KEKR, IRMT/IMUEREASHELERINERZEASEBEARNXIFIE.

5.1 HEREGIT T

TER S| PER  tEE = I
sent” 1.5432 0.2059 0.9545 -0.9540 3.6389
sent' 0.9824 0.0899 0.7062 -0.4162 3.2106
vola' 15017 1.2808 0.7339 1.2151 4.1686
vola® 17553 1.5079 0.8289 1.3625 4.5046

52 SEUESR D

ETIRERSHARNRRAE FEN AN EANEREMEIR IR, EHEAR
HAA, 2015 FHERETIIRERER ., L¥FE, BRHIELT 2014 F/K LK
RS, o6 APERIIRSR, BEFRARRK, LIlT7TFRIKMENELEH,
B2 10 BHRRFEZ TR, BRAEBARKRIKENBZIMETFSREEFN
BEE, BALERNZATENRE, MERRERZE MEEHNTIIRITRS
Ritt, XA T, EARERZEEUERTERF], UERRIRERE
DEEZRIRENNTIITM, FEZRT, FXIGHRITERMU 2015F 3 A
M 2016 F 3 BADRR, WA TFEEXE., 75 ARERRKNF/NER
RENFARAERRES, [FERWMK 5.2, &R 53 .

MR 52 FR]IAE L, REEBENRMKMDNLIANMIESEREE, M
Rt BE IEMTUNARM TN . MEVIARERIANRE, T RERFKS, 8
FPIRAEBBEBENM—TRAL, RIMELEUKENERTRN 18.58%, MAMREES
BETMA—1TBN, MIHKMEMRZEN 30.74%, EREBRZHP, TAREERE
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FE— D RUNTEIRERIENIKEIZERD 18.58% AR REIBE— D RN
RIEMIDKENEDN 30.74%, & 5.3 BN, NERBIKENRB AT G HEMNEL,
AENZ/NEZRFOSFSNEARBIIARTAZR, XiRRRFEBETARIIT /)
ERKMEZIMEKX,

LR IERRBAAI D ARMEREB B FES NERNIKNZIDE R
TRARERMERE, 55 T BENENRENE S RIRRTEERIZIMAYG
ER. BT NERIEAZREEGESNNRAHEN, BEE/NERREKHR
RIFEBENEA. Bt, REBFBENTANNERMBIUKRNRIIAT K

2,

2R 52 RERKDIIIREE G OLS [)ILER

FEZHEA SENT® SENT SENTP" SENTI-"
Vold' 0.3165" 0.3780"" 0.3232"" 0.3916™"

=N (6.0416) (5.1863) (6.0913) (5.3733)
R 0.2318 0.1819 0.2362 0.1939

Vold' 0.4299 0.1727 0.0169 0.3086"

EZ/NY) (2.1354) (1.1929) (2.6207) (2.1594)
R 0.0521 0.0188 0.0773 0.0538

Vold' 0.1858" 0.3074" 0.1892"" 0.3460""

EEZIN (3.5752) (4.4444) (3.6307) (5.0568)
R 0.0584 0.0875 0.0604 0.1109

EREERRLRTE; RE IUEE; "RTS%EE; "ERT I%EE;, BRIEKRE., TE.
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% 5.3 NEBIOKEIIIREE 1§ OLS [)3ER

EZINH SENT® SENT SENTP-" SENTI""

Vold' 0.3281"" 03763 03478 04114

=¥y | (5.2820) (4.3572) (5.5748) (4.7966)
R 0.1874 0.1356 0.2057 0.1609

Vold 0.3863 0.2094 0.6374" 0.4363"

PR 2 (1.6559) (1.2626) (2.7954) (2.7075)
R 0.0320 0.0188 0.0870 0.0821

Vold 02144 03204 0.2398" 0.3999""*

EEFIN (3.6565) (4.0721) (4.1091) (5.1887)
R 0.0609 0.0745 0.0761 0.1161

I, MOBEARLTIEERAINEL, FER, TIERAZBREZNER,
EAREIZEEN, RIARFZEFBTENRENEKHNBRERNE, 5EFAH
Z—8 N EfE, SPMEREEREETMMAEREFLARBHTIEES,

AEER 15 FREMIINERR T IMREERENRENERDNEIED., £X
ERPHETARZEBREETMREN SR EESIER, FHRAFREID
7904299, T IRBHBENFTUUER, BIDAINHE—EIR T AR
HBESREMSKNELIN LN : EEffE, TANTMEREEIRES™
MR EMMSRENSE EERM, 1R IEEER A AFUNARZEM SR,
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53 mEEEDH

BIRED NRVRSENENRSHKRR IR EZE BEXSREMEN B KN
HIRZIN, (ERREIMEE D, BA/NENEKEN TR RIIBEIIRA(sent > 0)FIE
WIBLERTHA(sent < 0)D LT, DHIHTEFDITRER T ANNLIREEIT
BN AN EHERENMBNBRHOTMNER ., SRMBEED FT 1, ENIE
EHAN 0, [EVFHFER:

vola™ = ¢, +(1-D,)sent” + D sent” + ¢, (5.3)

vola"™ =c, +(1-D,)sent' + D,sent' +¢, (5.4)

RSABRETABEERPAEBERESTNOERER, F#AHA, L&FFR
FREHN T ARBERE B HINWIREERG DA 1410 1281, &FE
FUASH T ANIRBEIRE B AR EE RGO D318 76 T 21, SEER 5.4
5K 5507, TREAZREZNERT, FENMKREERETHETIK
TRMIAKRGERE BT ENER.

RSOMBETRAFBENRENSENIIEDITER, ERKA, &£FR
MIBENE, TARBEHERENAEN/NRERANSENNE MRS58
0.4178. 0.4641, HAIREEIBEN KRN/ NEIBEN S ENIER 20 R E D 7l
79 0.5751, 0.5609, FILABLAERMIBET, BHREIART 0 BEE, RRIRA
HEEERENMSENZ BFEESEQENE, EMEERST, XDOARE
HFBENARRNEIRNEZEEN, EtHAEE, RIRAFBESREN
BENAFEEZENERXRXAR, FEAEE, EFERETHEERZENIT
7, SRFFLTRNEEPN, BFERFZEFNIBEEREREMK, WIVEHRE
REVRE, MEHESRM, MAMATIBERRZNRENMSRENER,

M ELRIRBAEMEERNS TRET P EFERZIIEMR D, SIREEF
LT RIDRSE, BRI R EMREEIINER, FERFIIREEN
REFEBGZIATEXBERZNZN, X—EREFSOEZMR, thigltT
SHERIIAVIR B ERE T HAERIIFEN.
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%R 5.4 AENBEINS TARBOKENSIT DT

P>0 P<0 >0 <0 JSYEZIN
T 1.5869 1.3476 1.6591 1.2955 1.5017
FR R 1.3991 1.1815 1.4298 1.1348 1.2808
EZE 0.8150 0.5289 0.8283 0.5244 0.7339
le3:53 0.4057 3.6507 0.2758 1.2267 1.2266
RE 0.9567 1.7506 0.9607 1.1138 1.2239
NHE 144 76 128 ) 220
& 5.5 FRNIBEINS T INERREEISTT O
P>0 P<0 >0 I<0 JSYEZIN
FIE 1.8684 1.5505 1.9310 1.5249 17553
SV 1.5701 1.4463 1.6459 1.3980 1.5079
VhEZE 0.9275 0.5613 0.9275 0.6104 0.8289
I 0.5539 4.4346 0.5820 2.6060 1.5708
mE 1.079%4 1.8441 1.0855 1.5640 1.372
BB 144 76 128 92 220
& 5.6 FEANBEINS TIRAREIFERER) OLS [B)3F4R
FIFET EIBFET
P>0 >0 P<0 1<0
RE 04178 0.5751" 0.1631" 0.0512
(2.4881) (2.9837) (2.1376) (0.4662)
INE 0.4641° 0.5609° 0.1278 0.0154
(2.4259) (2.5750) (1.5559) (0.1205)
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5.4 BRENG

BOEEMARSERANETEMREBRRER, WREBBEXNRENIZK
SRR IMEVER AT T4 5. BRI DT RAA, {Z1ERY Lucas IRELRI AT D AETESR
EHERMRENR, NEKE. BAMBERIZR, URIRBEBE. RE
MEREZBNX R, BT OEFMREKRR, BESHXRMAHREES BamE
FEYNAAXR, SHRBIEERAZRNNER, LD RARNXRIFIENREIR
REIFELNER. BEENE, THRNBEE DS RKERSTIDILE, (€
BT IBEXNIREBTHNZMANIAR, ATHIZE RN RRRE R T SRR
B, #—FHREAN, BERSHIEEMN S HIZKANZERX, RIWRETIE
ERA, FENRERDNEIAR, ERSTEAER . RRETRESE
HETRIEE SIS, MARETERNERMEIRE, FEESHAETNMNE,
MR- MSEEERNENE, AT, —EmEELRERR, THEER
RIXFISIETH, TIZBENTBASSHETMBARB TR, 3I&ERK, 84S
MEE ., X—DITERNERRTENEDNAEREMRE I ARZTIMEEE
REERERH T —THNE. B, RRREMZREER. EWIFENER
ks, BT EBREBIFENRENIDKENRIFIDRR R H, BRAR
EMBRBNMERKRRNERZE, W REH-—FFRIFREEN R, RERE
17, BHRFTRARREEZNIECSEMKIE.
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BE FiLSRE

6.1 ARLEIL

ROMIHERR, REEFFEREMMI LIISMETANERRR, 54

AGHWH B ZMENNAR, Et, REFBENZNIRDEZENREEITH,
HEMARENIHNMETRBRARINKE . BERNERARNEY, ERENFEERZ
NIRRERENERRE T ER, TPNECEREHRERERTE ZE#HITE
%, REBBESHEINGBEETLHENKR, RABBENTE. ERNE
BRETNENRRESAFIERAER, ATHSTEROTEIEN, SMIER
MR REBETCFTERNNEIIIZENEN R R, ITEX, EHEmARIENE
PRER T IIMZRINERT T, EMERNREEREDFERNRIRIIEE
BNAR, RRABBENERNENBEEREXREE, BERTUTREE
REIR, RISREHERRAMAR,

RNEITRHERMFRMERT, BOBZMARMNTIEDTERRENR, #—F7
BIRAEENITH, AMERRAZRENNTRLNRETT, 8%, DA
PTARZBIFER BTG, ZAERD DED AIREDT ATNAREE
BEGREIEE, (£ VAR RENMERAEREBNEEZMERT TR
ZRERA: MEARBERELFEEEZMIR, EXMEENBIEBEMAE
BIfMS T ARBEBFEZBNESHNETEENERA.

HR, BIRERRSINERNETEMRE, (ERREEERENRENS
REIRRINIZE, MRBEBEFFALARITME Z BN RIRBEBETR
SRR, AR RIA AT AR BZEBEYRSERETIZKD,
B RRERNEERINMIRBEBELZIN; BI Y EARERN KN
AR KA FIEE N BB A RIXBLFER RN, AEMERENTEK
NREBETNNEFEEEESR, TERINN: BEERIBHITEMNABNRES,
M/ NEREEIBERNRE; H—FMRPFBFEIREX 5 0 RIVREHENR
NS, ROANIBETEBERNVBENN, SREESERIN, REERE
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BN R BES SRR BIE RIS, S5 7 IRB B BFENZEHL SR IKED
HIER, FHRRARM BRI TIEICHER,

ET e, TERBENATE:

(1) pEEERMAIRNERE, MENRBBNHE, KENMEREET A
RABNEISEA, MMERETARZENIERE R, #—FREZTHIZR
Eo

(2) MHHEFIENETRA FRAERIFNARKE, BREZAHIZN
REENERNIRAERELE R, ERSERRINTD RIEFEER, XIERE
ABENRTS, PPLEIBERFERRZRTRERNTIZER,

6.2 HRERE

AT HENFERFIESMRZ MR RANARAKFARGIE, MREBRIER
ErENErEZL:

(1) AREFAERIRE B FERAEERIA R DR S &M fER
WEN, EEXTMREEFENERERS, EEEERBEREEMTED
BRI, BEFEBENMREEX.

2) RRBEARETATNWIREEZBER MO, BAWET
VAR iRERIA R MR IR BB BEBRBERM, ERERAFIT T AN
REBELZBNERERRERNG, XKEEREMRIGE,

(3) MERNREFEFFRIE, AXEMRIZPNUAAKRERTTEE
RTEREMZRNARRAE BENRENIZRMRIZMN, IEFE—ERENB
BRIE. BTRSBENKRETZZMEIIAR, AIMMUATRAETERR: —=
BAERIBEMBEARRRAZFRE, FEEIEHTHNMAR, —2IRITAEE
BRZFTRRIMENRRABBWAMERORR, LERIREBETHEERIZRNE
RUE, HELZBENEERRZ, ARREFENRIRSEANEILSGE
HNRHIURIR S AR A E REWARIIZSTITH,
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S5 NMBMEEER
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