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ABSTRACT

The financial system, known as the brain of capital allocation in the real economy, has
an important impact on the direction of China's economic transformation and upgrading
and the quality of growth. Financial innovation, as an important "engine" to promote
the financial system to adhere to the "original intention" to serve the "real economy"
operation, is also an important focus for carrying out financial supply-side structural
reform. On the one hand, by introducing more financial products, the structural reform
of the financial supply side can expand the depth and width of the financial market,
improve the accuracy of the pricing of the financial market, and provide more optional
financial instruments for investors to construct risk portfolios. On the other hand, by
improving the transaction and risk monitoring mechanism, we can effectively crack
down on all kinds of illegal behaviors that infringe on the interests of investors, reduce
the transaction costs and information asymmetry in the financial market, improve the
efficiency of resource allocation in the financial market, and promote the healthy
growth of the real economy. Therefore, how to use artificial intelligence, big data and
blockchain technology to optimize the trading and supervision mechanism of the
futures market, enhance the business innovation and professional service capabilities
of futures companies, and gradually realize intelligent prediction, intelligent service,
intelligent supervision, intelligent rewards and punishments have become an important
path to steadily improve the price influence of China's futures market and expand the

pricing power of global commodities.

This project draws on mechanism design and incomplete contract theory, and relies on
artificial intelligence, big data and blockchain technology. First, it uses experience to
study and analyze the difference in price discovery efficiency between domestic and
foreign futures markets of the same variety and domestic spot and futures markets of
the same variety. Then, empirical research and interviews are used to analyze the
differences in the impact of exchange governance mechanism, futures company
business innovation and investor trading behavior on the price discovery efficiency of
China's futures market, and the main factors restricting the improvement of price
influence of China's futures market are summarized. Finally, it puts forward the path of
improving the price influence of Chinese futures market based on smart futures
contracts. The main conclusions and innovations of this topic are reflected in the

following three aspects:



First, empirical research is used to analyze the difference in price discovery efficiency
between the domestic and foreign futures markets of the same variety and the domestic
spot and futures markets of the same variety. The main findings are that compared with
the mature futures markets in Europe and America, the Chinese futures market has a
stronger influence on the prices of non-ferrous metals and a weaker influence on the
prices of precious metals. Compared with the domestic spot market, the price discovery
efficiency of China's futures market is relatively weak for precious metals and rebar,

and relatively high for non-ferrous metals and PTA.

Second, the paper uses experience to study and analyze the differences in the impact of
exchange governance mechanism, futures company business innovation and investor
trading behavior on the price discovery efficiency of Chinese futures market. The main
findings are that there is no significant difference in the price discovery efficiency of
Chinese and foreign stock index futures markets before the stock market crash, and the
price discovery efficiency of foreign stock index futures markets is higher than that of
Chinese stock index futures markets after the stock market crash. Compared with the
CSI 300 index futures market before the stock market disaster, the CSI 300 index
futures market after the stock market disaster has lower price discovery efficiency.
Compared with before market-making, the price discovery efficiency of Shanghai tin
and silver futures markets is higher after market-making, but the price discovery
efficiency of Shanghai nickel and gold futures markets is still weak. The trading
behavior of hedge institutional investors cannot obtain positive returns on a certain
trading day, but can obtain positive returns in the following trading days, which can
alleviate the volatility of commodity futures prices. The price discovery efficiency of
copper and rubber futures markets can be significantly improved even if the commodity
futures price contains a response to permanent and temporary shocks. Speculative
institutional investors often adopt intra-day trading strategies and obtain positive
returns, which can alleviate the price volatility of commodity futures, but cannot
improve the price discovery efficiency of China's commodity futures market. Noise
traders also often adopt intraday trading strategies and gain positive returns, but it will
increase the price volatility of commodity futures and cannot improve the price
discovery efficiency of commodity futures markets. In addition, through research and
interview with the CSRC, exchanges, futures margin monitoring center, futures
company executives and other futures industry experts, It is found that the main factors
restricting the improvement of the price influence of China's futures market include the
imperfect futures variety system, the room for the decline of futures trading costs, the

need for abundant futures trading instructions, the room for optimization of investor



structure, and the need to improve the internationalization of RMB.

Third, the path to enhance the price influence of China's futures market based on
intelligent futures contracts mainly includes: building an intelligent prediction platform
based on artificial intelligence and big data technology, building a dynamic allocation
mechanism of monitoring rights between the CSRC and the exchange, and building a
dynamic allocation mechanism of innovation rights between the intelligent prediction
platform and the futures company; By building a distributed information sharing and
supervision platform based on blockchain technology, a full-strategy and full-chain
intelligent service system is built between futures companies and various types of
investors, and a smart futures contract based on participation constraint and incentive
compatibility mechanism is designed between exchanges, futures companies and
investors. Based on the above measures, promote China's futures market to be more fair,
just and transparent, attract more domestic and foreign industrial and financial
institutional investors to participate, promote the continuous expansion of the price
influence of China's futures market, and help Chinese enterprises gain more

international commodity pricing power.

Keywords: Intelligent Futures, Intelligent Prediction, Intelligent Monitoring, Intelligent

Reward and Punishment, Intelligent Service
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AR FOTE| G| (e | |0 Eaax] LT
RIEF A 5 EAL) AL Eye WICEGR o I [opeyegs
| FAH || easy

‘ v v v v v

WHRAPEMET AN A7, REPEHRTHTERARZASOTNMR, HEE
AR i ke IR AR MR RS R ER S

K 1-1 #E e S HESE
(1) YT B T 30 A% R 1 70 e IR AT 7
TS 7 E R S R SR R A SRS, 5 2 A BRME— T A
G, Byl W o T T3 B R ) IR K. R, AR — T
Xt EE ] A AN AR R] it R I 63 1537 OO i R IR 22 575 53— T3 TRt L g3 B e T ] —
dn P BT 5 BB TS A R I 22 5, DASYT I gt o [ AS IR et Bl B0 B Tl 3 A At
i 77 B FE AR -
(2) H [ B T 3 A SR 0 R A7 AE 1 )
& RIAZ G B BN BT w55 BT AR B8 H S S AT A, BIRTRERT
o [ A B8 T A AR RN = AR AR TR o DRI, AN RN 1 S 20 BT 28 2 BT if 0L
AT v (R B T A B RS I 5 FLR 3 M 0 B 2wl 55 B Hons o (R B T e
(RIszii s SR JG 70 BT 5 5% 3 Gl ) e 38 Sy AT et b L B S i 3 R ORI s e 4



BRI BAT W SR (VR B U5 IR, 3 i 27 BT B T 3 4 A% s i 77 3 T 1) 3 221
E

(3) H[E AL 7 RS20 A K ST AR AT T

BT RL GBI R T M Ras T RA, WAL 2 T BT
AR AT bR, S B S A ER A M, KT AT eSS KE
o e XHUEEROR, il BE TSI E I & 385 P KR ARl 2
8] B E L], it T2 5 AR S B AL 1028 5 B 15T m) BBt
H AV BRI A2, SEH T E ST A S R T A, AR rh A
BT 75068 [ oK% Tl i PR S8 AL 5 32 11 g [ 5 A e il s AR S AR 22 B At i A 11 1 SR
RS

1.4 W5C B b5

i 73 A A ARSI BT 3 B b I B T 3 2 TR i R B 22 5, JFNAE
Gy e BN B mIMb 55 BT« BEE S AT A IR I B T I A
SN ISR R 2R R, i B b E R B i I i S s Tt A, DAY
IR 2 e b M SEAR 2 GRS (e I A 55, AW I H AR B L = s

S, B M E AT R RO B T 2 TR RS A IR 22 L T [
ABLGL N Z ARG R ILRCR 2257, 1 o LY B T 3 AR s i 77 1) R e BIUIR

B IR G PR BN B A FL S BT BB A R AL )
A7 et i [ A B T 3 U A B IR BAR G, I 45 5 B B AT M % SR AT Uy
R, R P E BT I M SR D 5T T B R AP R

=, ST R BT E 20 EI B T A Ak s J 4R T AR, EEA
T I A 2 T N R REA A SR R BE TN & IR = 5 A H e
] 42 A B A BC B AL A4 B RE TN 5 5 1 5 2 =) Z 18] QB AL Sh A e B AL
R T X RBEROR AT UG R BB T &, ITE M A7 5 &K
vt 2 8] i 2 s N e 26 SR REAR S5 1R 2R, L2585 TN B 2 =) Je 4 it
Z IRt 312 5 2 AN A A WL 18 e BT 5 240

1.5 BT 50 BBk 5 v

N T R E B I M D IR R AR, R LR RS AN A
WA AT AR ST HORSS EISE, B HER T WA SSIERT
FURE %, At v [E B BT T i i S 00 0 FE IR B HLAFAE i JUREAT IR N 3 #
HARMNE 1-2 Fros:



(L #Hikoptr: KRR EWINZ Z g AL T A m sk ES
G BB SRR R A S AT Juont if B B i I is R DLACR I LA, 82
BT A A E K AR E L] 22T 25 205 B A AL 808 7E
WTE2), #T B HEAR iR AR L 5 B L i, DLORIEA TR AT 7T pk
REEIR S TR AE A ™14

(2) FRIIR: 5 RERE 15T 5 G BEAE K 56 BENLH] . 22 2 HL 5 1t
B AN HTAE v R DL B B AL PR A R B AL, SRR H LW BT B K S
FHE L NS SRR B S, TR BT R, DU 24 E Y B
[iERZKriics - A WAk eFANi e E PN

(3) SCUEMTFT: JEVRA&XT LU [E P A AR [F] it b U1 B T 30 A% e IR 22 5
[ B S IR T AR KBLRCR 22 7, 3B W AN R R Y30 3 58 B3 AT Joxd
E AL A i R BLRCR e 22 57, 75 BHE I SUERT e 0 — 22 5 Bdis
CAORIEAS SR 72 AR AT 78 S AT ™ 1) B8l 5 S B GSCH

EEEETn

[ﬁﬂﬁ%ﬁﬂ] [ Bk ]

EEA T Sy

BT 2 E A

I 215 5 A5

Z A 4Bl A £
5

R g

B W A R A R

B sy | AWIMTRALTE skt
hsan 28 s 25

HE AR LB
Bris EuH . M
ARSI R e
R A E
TGN
#9145 Fl AL

HEEFRE AT
BlkahAREM
BRSNS
FH 5208 555
A0 5 HU R 69 % Ak
g

MR PEMRTHNES 0 KRG LEGEA

Ak H
H Ao

I A A Fem A

R 2R A A

B

TR FEBET H MR 0] GRA L
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1.6 G 24t

[ Py A4 SR AT 3 A 55 7 SR H i 22 A0 . R AL AT AL, XA 5 BT &)
5L 522wl 55 BT AR 55 T+ RS BE i 20K . B BN T fig
KRR IRAM AL AT 50l AP EHLH BT EAE . A e eRLH
W AT BRSO B 1SS, IRFTN TR Re S K8E M X HUEEROR, 12
FIERVG 73T« BT R SEIERIE 745 75 7%, 00 o B I B T s O i 52 i 0 )3 7
HAR, EEAHZ L.

B BRI T EPEIS E MR & &5 5Tt A w2 16 B
WL PR S A 2 RAMIG, R TIEREATHNERT, 4
EEAE T N B REAI R EEE SR IR RE TN 65 M IR I 2 1558 5 P 2 Ta] M 4 AL
ZNASHCE L] AR RETINT & 52w Z R QB SRS E LS, DUYIHE
NG T IHAE o 5 E N BT A RS F AT, B SeBL R e Ti . A
EIE AR RESLAE, RE STt b ST S| JI R AR 7 o

B BB ET 2 5L SHA LG22 5 T 1022w 5Bt
Z IR REMIOT 520 o AN BTt S AN e R E R, By ik 55 B 5% e ks A
MRS AAR L T A B T 3 N L A0, S A R T X RO B Al A5 B =
SWE TG, TSR A7 55 R 2 8] 1 2 s a0 i 2 sUR BE ARk 55
AR, FEAE 5 M B 28 B S 4805838 2 I i3 T2 5 L AU AR B AL B0 &
REMIBE &40, DUYIESRIN BT iz iB Wl . N smx #5085 M s R 3, BE T4 T (5
SUTBE T 370t B o RS 7 it O E AL

B=, BRI S Pria BN A FD S8 AR AR S
17085, MR EI B T I A R IR R 2 5, R AP RIE R 2 52
it It ORIE e iz o BT ] e B S 2 A DA WL R oK, R B 24
ST 7 A A R 3 5T ) DR B AR I B B R AR R AN e 3 DR AL S AR
I N TN N SR R TR SN d e e LR e el TN N Vi R ER 17
WA SE

an> N
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2 R E 52T

2.1 B RIR 5 A i i

NT BRI PN A [R] S AR B T3 2 TN A R BRICR 22 57« op L TR — A
5 IO T35 2 [MANAS IR 22 7, AN [ R B8 35 48 By AT vt b L s ot B %
AR A BN A A R IR s 22 57, WREIZH 32 B3R 19 T DL 3 AF
AFERIT 18 IRk Ipi2:

FEATRAZ G . FESRIA A G . BB ER L ST LME. A4
Lot COMEX. FilgA G FATMNEL N HA] 55, 2007 4 1 A 1 H % 2023
F10 H 31 H, MRS HES. A8, 4. 8. B 8. 8. o, PTAH
B T1E LINEL SRt BT BLEE A

AT AZ G AR BR L AR DU 2R B T SR, & M 2007 45 1 A
4 H#E 2012 4 12 H 31 H 17454 % 558, HFEaFme N HME
YRS FFRAN . Eem s SR IR SEEAN . R R, Bk
BRIEEE . fRUFE2 .. FEHE, UAERRMER. BV PARRERYE
BESANTREZ R B RFAE.

TR AT B T ARSI BT N 2012 4E 1 H 4 HE 2012 4E 12 A 31 HIY
BRI B HE (BT 14170224 &, AT 29101300 &) , H 3
BRI 5 BRI RN IS, BELSIAELRE. 5 H . B, 5
T AR A EE. KT 5T TR B PR

FZREBER -G BHA, F—H5 A 2 MR ZIEH A2 R 1T
255, Nk e — R EAERREME LA TSLE . R THRRELZHIT
NAETE A5 B RN P20 4% A% R B FE AR BT B SCBEMETE -, AU %
Zhong 4§ (2004) A1 Tse 5% (2006) HI##EIHIEINE, LLHA 58 & KIEARE
YEA LR B bR EHEEOT, 8. 8. BRARENh It AL S ER K&
AR AAY, (BEIREAE H R R HE -SRI 5B E T A4,
SHMTABLARNBRZ G BERRKNEL, REMHAELOEHMNYA ELHBZEETH
H4, IR A L0 B U v] LA BOE SRR A B s 7 41

% Aitken A1 Frino (1996) . Lee #1 Ready (1991) #iE fFEX S L3 K
{EC T A K I AR S W 732, RN U AT — 288 5 S kg KT E—238 51
B, WHRZZEAL 5 R F T ESRRIIAE Ty W 5T — 258 5 RSN A%/
T BB G W AN, WNZZESE 5 3277 FENRERIAL T nF4H— £
5y IS5 T L —2EZ 5 AL s, WS b E—2E58 5 R A& i AT T
b, DASRISHE.



f5 % Chang %5 (2014) ¥ FiEHATRAC 5 B AR A 5 i3 2012 2 1 H 4
H# 12 A 31 HWZEE msg %8s, 5122 % H B4 9:00-10:15, 10:30-11:30,
N4 13:30-15:00 = ANEF[E[ B, DA 5 4rEhkil4r R 45 N5 X (], XTI IR A:
Rl TIT 3 B 5T TR B BT ORI T A R FE

2.2 REEAF BT

2.2.1 WHEFHAL Gy K

Easley % (1998) A\ H 3K 2 B 25 7 [A) [ RRAE 8 LU S i3 B 3 B8 2 ARk
¥ K15 5 . Chordia F1 Subrahmanyam (2004) \NAE B E (R AE)
SRR, TR G RGN IR B AR RS 5y, I LU R R B B A A7 1R
RN, SARMEFWEAA RN ES . Bk, T oA FEZREE
TEE I Ty SR AT v B B T 3 A2 2R 22 5, £E %€ Chordia AT Subrahmanyam
(2004) 3% %% SB35 7 o A R 5 2058 5 AR AT TR e SN R
Bjt —Sjt
B +S;

Horh TIBy IR 52 5y H R B 5 2 J M0 58 5 KA R - A 2R T1By > 0,

TIB, =

RIS € 22 5y A 3B 3 2R | KI5 5 B SR (82 3K) 5 #5T1B; <0,
ZEHISH ¢ 52 5 QLB M | BB iy BB S Geask) o« B RoRiit
Ao AR E R j FENRAE R Z L O, S Rm5 t 25 N K0
J RIS A S

2.2.2 H A BT A U B

KT AWAFIRB R E L AT (RIS a2 e 2 S aa 2 fD
X T i TR MG S B R 22 5, FEER T = Rh B v A SR AN A R sh i vk
HARUTT

—Fh, 5% Parkinson (1980) 1 Xu (2013) FIHENZ S HEEN S
BARYY, e I H NS B

, _ |(InR" —InR")?
Thee = 4*In?2

Hrh, o RORHE U5 AR RS SR, R RIR B t

22 b H i B 57 B e s i A B AR AR o
5 Fh, {5% Andersen F1 Bondarenko (2014, 2015) F|H 7 WAt T im H



W 26 48 0 fE, R ot 2 5 H or s W I A B B 7 ik
Oy =100*|IN(R) ~In(R_,)| . R FR4 t 25 FHC AL -

5 =M, 5% Bollerslev (1986) #2 ] GARCH(p,q) %! (Generalized
AutoRegressive Conditional Heteroskedasticity) 4} #7 A 28 BRI K # 1IE G AT,
L ey s e 5 L B ot A B T 37 B R 8 B0 o AN TR o i ot R B T 37 W R 3404 7R
ARMA(a,b) . 175 7 J7 1% GARCH (p, q) BAKRTE A 730 8 :

a b
R, :ﬂ"'Z(DiRH +& +legt—j
= =1

q p
2 2 2
Oy = 600 + zwmgt—m + Z¢no-t—n
=1 =1

6|1, =[otn, mOiidN(01)
Hor, 4o AREFHHON, RFTRH 12 R Hlta, 1R
t22 5 HE e i LA RITEER, el RonikETa WS m B iy
W, ol FoREETH t 25 AW LI 1E B & By %, B0

Zo MEMALFSATRENIAS R P A, #ARMIIE DY 0, 5N L IIER i, @

Ab 734 AR AT MA 73 B, 909 ARCH TR B4, P 2 GARCH T i

2.2.3 k& R BTk E

FEATHTE B T B AT XS 55 72, FE 2T 1A = B B R 2 A5
G P AEAS R A% ZE F o AR WAE 2 ME BIEE I 1T 37 LU R A& K AE— 58
5y, B RN R8s R MR X L i3 2 MR AW — 258 5, (BT
W AN AR ASAH E], R DR ] R B8 6 A [R5 B B 5 R W AN [ L Tl 37 B8
PERR LA R BOPARAN IR BE AN [R5, T BRI AE G AT AR AS A 1 3% 181 (58 Gy i i
], B3890 58 G A Al 22 B R PR T 30005 170 52 5 W s B e A PR T 370330 47 3R 22
B IE, XL LR A8 2 kg S et 1 — AN S5X 28 AT R T 3 &% B B L
EFEAR S FL [ #E 577 (common factor innovation; Harris 25, 1995) kA
B KR (efficient price innovation; Yan F1 Zivot, 2010) , T [F 4 A
T (BN BN BB 0 5 22D AT YA &8 TN 11332 (4 LA D I e AR 150 75 2
EAREL T .

Fr 4 Hasbrouck (1995) #&Hif¥115 En 42 (information shares) . Gonzalo
A1 Granger (1995) & 3L [H A 7814 (common factor weights) , DL EIX



Mg al b AT AR I B Lien AT Shrestha (2009) #2 H FME B && IE A Y
(modified information shares) . H1 Yan A1 Zivot (2010) $&H1 {45 ¥ b 4
(structural cointegration model, M HREEE DTk, conjunctive measurement) U

kg RILTTERBEAL 735, oo b (B R S0 02 T 32 B0 AN A R IR AT 7 B DI S

TATES AR iR Z A8 IE R (Vector Error Correction Model, f&##% VECM) K3t

fiilf o

(D 5 B aisisy
22 e P AH S XU 5% 77 (RIS 7 2 N T AT 2 2 ), B T I B RIS S AT N

15 &ANTIT 3 R B B P AN s 0 SRAH ELSZ IR, T L&A T S ks e 510 2 8] 1) i 2

N KRR B P AR RNARP AT S (RIEE n 4T 15 nx 1\ &) ,

FAELE n-1 M E, BIRFH - NILFEFETLES A (Stock F1 Watson,

1988) , i~ 1D ; Ap TR, e EME 1) . 4, I

HMEAR R ) In) B iR 22 B IR B AT DLR IR (Engle i1 Granger, 1987)

k
Ap, =P, + z AAp, +¢
i=1

Horp 6 A 8289 n-1 fnx (n=1) 46R%, A 1951 (column) B n-1 A& ]
B, O M B R (RN IET a0 M RED Ak HRET &
Rt R R Q, e =60 & - &) & BRI E, WYy 2%
b, - b
ﬁ@ﬁgz(bﬁ)nm: T [)Ij:C0v<gti,gtj)’ i, j=12-n; k&R

b

bnl nn

e JE BTG AR A RREA R ZE 7 WU AR BUERE, S 1 fif P AL R 0 8l
XA R B IR, e A 82 H i AR AL B 72 0 AT LAGA B 5

k
2 AAD FRAET R o B S AT

W ER 2= P A e E (Bl p#0, W5 ZHEE QA ST AR , AT
PSR H Cholesky 43 fi#i2: % Q #E47 70 il LB BR AR M, BRIQ=MMT, EF M
& =AM,  Hasbrouck (1995) #55 i N1 oak T4 R BLHI(E B3
XN



ﬁ:awMDZ
79174
Her, [pM]RAFERYM 55 (=1, 2) e, WA (4-13) 141,
T 5 U B T 0 S S BB T I B B A R SRS T L. bR, 43R F Cholesky
SR FRVERT B T ZERE R QAT AR, 26k 2 [wM | B RN B4R 15 515

I 55— N TS A& 7 21 B4 B Al B 24 d oAk, T AN 26 — AN T
IR T ZN S B Bk = /M, R, (5 B B Y i 248 2 o8 T
AT I A M R I oT R FE ) X A Al T H L, i dE st iH A (Hasbrouck, 1995) .

HARBIAR VRS B B Sk 78, 75 00 AR e o i S SR AL PR T 4
& B INAS FESEHEIIT , SRRAFEEATTI(E B BUX (B i B R 5 B el
P A AN S P FUE NS — N AR, SRAS R S R T 15 B Ak B ) b AN RS
an LR T 315 B B0 5 AR R e A% A B TS S, 4 e v 2
T e A RS — AR, SRAF A B T 305 B B (B 0 TR SRR v LR
W E B #iih(E i F . Baillie 28 (2002) i3 —B35 HiaT LU _E R S8 1P
BHEAE R EA T E B8, 075 E R 7 H T B AN EA R T RS B0 A
T ST T AT e AR 8

2) LR A

Gonzalo A1 Granger (1995) £ Hi/K A E I #AY (Permanent Transitory, XK
FLFRIE TR , 25— 2 H T s 2 AN 35 2 AR R I Th e 5% 5 J111)
G BTT VS W NAFAEAN B R I, SBT3 JE X 7 i B B AL B w7 3 v o 5 S 1) 2 Al
& HH T 05 BAE AN ) T 37 1) (1) A% 18 30086 22 St ), A AL iR 2 15 1 R ECK
MR A TR L E 7 5Tk (Baillie 25, 2002) o 75 & I 5L RTY B2 4

RN, L, wTRCRE pe o R s — B MR R AR GEF

KFEK AT , BIESAE ST K AN SR ILEEREGR; H—
T AT CER T , BIRS & A G AN I % 17 3% B if BN AN A% o ) e s 4
. tRYE Harris 25 (1995) . Booth 25 (1999) £ Chu £1 Hsieh 2 (1999) fin]

K, FEY T ATOR 7 BRI | AT DL TTRREE, AR RIA S

o,

y\j: 1 1 .
O ;

n
i
i=1

3) 15 B AifE I
= E 3 4i& IF B8 (Modified Information Share, f&i#% MIS) 2 Lien F1 Shrestha

(2009) #:-F Hasbrouck (1995) HfE B AU AYER . AL &8 5T & 19



V5 ZEHE M Q 3EAT /3 RN, Hasbrouck (1995) #:i% % HH Cholesky 73 fifik, {HH
W= AR T AS B AR B, VB A DX TR T T R A T 1 e, X985 115 B Al T
ST KBRS . Kk, Lien A1 Shrestha (2009) ##H 7
—Fh & 4L Cholesky 7 28 g 5 ik, BARRIA T Fros:

R Z ¥ e AEAEF M (RIS T3 DTk i 3 [F] 25 K- (common
factor innovation ) & ML H ) ., W7 ZE M E Q & X f O RE, B
Q=diag(Q, Q, - Q). EEALELL TR T4 (factor structure) -

& =Fz,, E(z)=0, E(z7,)=I
Ko QoFE, FRMNX AR, BF=diag(JQ, JQ, - JQ.):
E(z) %7 2 Wiigl, E(2,2,) 305 2 MTHI7 25606 | B RiERE, A4 v, i)
TR LIFR N

Var (ye, ) =yQy'=E(yz,zy')=E (1//Ifztz't If’l//’) =y = 7
i=1

Sy =pF=(g, g, o gn). KVar(vs )= yQu SN A B A A
e BEES, 2B AT TTER TR RIS B AT BLE N -
A2 ~2
MIS, == 20
3 yQy

i=1

4) GER R

Yan I Zivot (2010) Fi|F 54 5424 (structural cointegration model) ,
CRE 5T B BB A AN L [R] PR AR AL ) S5 A PR S Cstructural interpretation)
ZJatat, LR F-S2)m B RE TR A 0T T I BE R S BRI BE, TS AR A
BEMIFE 1 315 B RUNT a0 A B 242, (RISt B 7 R Wt M s 32 11 3 PR R 1) 52
M5 A2 . Rk, Yan A Zivot (2010) W\ TN —ANmfE B A i THE R, Rk
TETAE A AE A 1 T S B AR B SRR, 12 HH B mF iR
JEEPE T BN o £5 5 PN A R LRG3 I B2 T VR I 45 A PR S, Yan il Zivot(2010)
AT AR 3% 8] PR Al RV R A B A B B I T 3 B R R 53 eh Ut
THCE G B BB A AN IL R R A8, $2 T — NI b AN T 3% 2 TR AH
SR8 R IR 2 R )5 s B4 TTBk & (conjunctive measurement) . Yan £l Zivot
(2010) AL EN A (structural moving average, fajFR SMA) FnEfh
S 5% 77 2 2 AN T3 AL A& A2 30 o 24 A R ot S0 B2 R0 7 o I B2 AN Tl 31, 0
FEE PN T 3 22 TRV RE X A% i B 38 2 R B & D ik B 1A =0



IS, CF,|
IS, CF,|

ISCM | [1S, /CF,|
ISCM, | |IS,/CF,

CETE, BEMBEA (IS) FFLFEEFEA (CF) M EAF /i M
B R BLTTIR B B A B VR, XA VAR B s A R AT R
Baillie 55 (2002) F1 Jong (2002) X Lt 43+ #r3X P A 77 V5 1 AN 50 R 2 JE 3410 A,
PRAN 5 EAE 8 ST SIS R IR I 1R B e WA AN ], 58 TRk e 95 2 493
SEMHEIESRE (MIS) FZ5H P ERBA (SCM) N2 5T R iR Py Fh LAl 772
FTAE R B B v, SRR VR 2 M A xR 5 2 5. Rk, BRAERAH
Vg [ R FH 3 DO 5 v A0t B v o B B T S I A IR DT R

2.3 ZIH ST

N T K IGAN IR 535 A8 5347 9 (LA 05 38 S i i B B 2O I 58 5 2R 1l
TSR, 0TS S B T 3 R3S I i 22 5, {45 Pan A1 Poteshman (2006) .
Chang i1 Yan % (2009) [Z&I0HFFURIAL, FE 0 B350 7 2

Rt+K=a0+aKRt+K—1+ﬂKjTIBjt+€t+K’ K=0, 1, 2, 3, 4, 5
Heva, NHEHI, R RREBEt+KAZGHMRERHRTSIE, BHlEE
Rk R t+ K -172 5 B I i s, e RS t+ K 32 5 H i il

WA Sk 22 . LAk, TIB Y RE B Fon B FH KM j 1255 t T HI

A 5y AT, ATRERTARK K R B dh 0 B iy it AR JE RO o IR TR 1428
HotE A AR SR B B A B2 A (E S, X5 Llorente 5% (2002) T
FORCRA — 20, R RAR B H R R BOE S A B R, HFEREREY
HICHT RT3l A AT 2 AT NSRRI LA ZE 5 H R T i = A5
M o

N T IR HUR B8 35 AN 52 5 3 25 BB 2058 5 R AT KA 1 L, RETS
AT it Y BT RE AN A A A IR AL — S sm R AE R AN [E)45 5 7 AR A A28

TP B B TIBy s KRB NEATHER, 45 TIB N IE HJE THKH 10%, FREIZK

B RONIIRWAE 5 Rt 25 TIBy gt g T 5/ N 10%, %R #E58
H BRI ZE 5 i e R s an R (el AR

Rk =a+4gTIByy o + @ TIByes s + PR H 60, K=0, 1, 2, 3, 4, 5

o, QURBEBEH MR RS 5 k7, I TIBy o 5T 1, HoAthoh O;



ARG DAL AR AE 5 R A, M 1By o 551 1, HoAthoh 0. Hrb e g
B, R Bord t 25 HARKR K RIIATORRE, Row BRI R, o BnH

t+ K 225 H B et 5k 22 o eAh, TIBou o+ TIByear o R FR KL Ay M1 0 7351 R

JRBBE LS t 225 H BRI R s A AL 5y RATI . FTREXS AROK K R
I B 2l 7 AR B

2.3.1 AN[FIZE B 15 5 38 X T it S DR A B B 2 i (1) 22 B A A Y

RT3 BN $ 55 5 P 5 58 5y 5 4% H SR SE R B2 M (B2 TR R 2 AD
X TS il R B2 A A U5 S R 2 e, AR B — b AT 2 e o R R A A U B R T o S A
=] A 73 A ABE A

55—, fi¥% Andersen 11 Bondarenko (2014, 2015) #&E4 t 225 H kW
BT RS B Sh I 7325, e T B B2 A& i 3l (4 R VA A 2R Ry

m
2 2
Ori = @, +Z@GRH + 19J.TAjt +¢&
i=1

b, TAGRORIBEHRA j LR t KA HINL G, ABEERAS
H SR ML AR Z AN (R ML R ZAD S H B RS RE (B R R
T 7 b RSN, TAG I R B S SRR AN RIS B 55 35 128 S AT vt vl it B B 1l 3

NHE BRI FEIARE L, 0 > 0 FoRiZ A BB & 22 53 i s 2 I il i i 301 0 17 47

FIM A s, F <0 RIRIZIEFIR H I B iGshA B T2 S e mi s i
S P

b, 5% Parkinson (1980) 1 Xu (2013) &7 5 BATE H A% 51
W75, B G 8 7 ol A B AN A 8 B ) [l A ABE Y Sy

m
2 2
Oht =@+ Za)lO-HL,t—i + ‘9jTAjt + &
=

=, EGARCH-M ¥:%!, W T Engle 26 (1987) 2 X GARCH-M %7
MBS T ¥METTHE, Nelson (1991) 42 Hif) EGARCH BRI AE Y 1 %477 277
e, W e LB CREMIKSEH, 2009) , )% EGARCH-M A1, Hikin
THiR:

a b
R :ﬂ+z¢iRt—i +5g(‘7t2)+‘9t +Z/1j5t—j
i1 =



In(c2) =, + Zq:comg (zt_m)+zp:¢n In(c?,)+9TA,
m=1 n=1

&l =Jotn, miidN(01)

2] Bollerslev %5 (1992) HLif (I FRtibhife 2 ORISRl Jrik, 1K
YU R? SR AIC A SCHEILEV/INE, H1. RTINS T 02 8 07 FE A
ST TR EGARCH-M (2,1) , HESSELIFIAH . 6 AR Sl s
FEAI5R 5% SRR ST 7 BN 4 17 2 75 2 E 9 EGARCH-M (22),
A BT 40 AR 90 S 28 91 B

2.3.2 AN[FI SR F 5% 0 v i B B T 37 A% R B R S i ) 4 B

BiF TR Y

ANFTFEAT E N AT SR IE BB B 22 Z AT N SR 7 e 2 (8] 5 & 1]
AT AN [F SR BB 3 38 Zp AT IR T3 A A ISR (RS2, AR ABURE R
(R SR E SR S W iibun s aa WEIVE R iy P RItNE R I NCIES
LB 38 5T Ty AT D o I R ok ) B T S A AR R L RCR R R E R .
Chakravarty ¢ (2004) . Chen £l Gau (2010) Hff 7520 6 A IR (1) & [
I, KRNI BT E 5 28 5 3 (A S AT N R A B g N, R
ERCNEVER vy St

PD;, =a, +aTIB; ,,, +, In(AllVolume ; ) + o In(HL Volatility ; ;)
+a, In(BASpread ; ) + ¢,

PD;, =a, +aTIB; g, +a, In(AllVolume ; ) + a, In(HLVolatility ; )
+a, In(BASpread ; ) +¢&,

PD; = a, +aTIB; \, +a, In(AllVolume ; ) + o, In(HLVolatility ; )
+a, In(BASpread ; ) + ¢,

PD; = o, +aTIB; \ + 4, TIB; g+ TIB , +x, IN(AllVolume ; )
+a In(HLVolatility ; ) + o In(BASpread | ) +¢,

o, TIBg e« TIBy s FTIBy e 73 I R B RN B« BN
PoE % FEE2E 5 3 % E IS A8 by A 10 AllVIoume ¢ 2ok % t 58 5
B T I I S s B HLVolatility ¢ SoRFI A2 5 H i 5 s AR

HEIE t 225 B m s wi ks deshfe g, BASpread ( RoR%8 t 225 H



P AR T A RS2 25, 5% Roll (1984) F1 George 25 (1991) 14
ROL SN FER T, EffectiveSpread = 2,/-Cov(Ap,, Ap,,,) » BI t 22 5 X [l 3%

A2 Gy AT AR BTSN AR AR — PSR )5 2, K Ap =P~ Pty Py

Ve lIE LD B (i

gE LRI, BIA 5> TR AL 43 b AN [ SR 58 5 58 AT N5 7 b A IR T 3 i
RIRER 2 0] 2R, 3 [R] B4 77 2 8 o 390 02 717 3 W 45 #2244 R B0
HORIIRTRERC I . Bk, R FHZ ST NS IR T 95 BA BB,
HA TR 7370 5 R A R AN A R B RCR [ BB 2[R 2 (Chakravarty %%, 2004) ;
%, Chakravarty % (2004) 31737 1 4% 5 SR K AN A% 2 AR R AIK, 177 Chen
A Gau (2010) R BLTT M A& I BhBE KB M R ISR, RAE S8R5,
(LR TOURFF 75 #1825 IR AN A% I8 B A2 B S AT A b T A I A R BRI B IR s #
Joi, LSRN Z R R TIN5 A I E EARAR, 1058 5 A KNS I 5 A
Gy RES I E IR R, X EWRE LM 2 M AW T M R ISR EE RN R
(Mizrach A1 Neely, 2008) . [Hit, FrmifkiimsE t THXEM LR S5 E

TVIoumef,t . MR B R HLVoIatiIityf,t (Volatilityfyt ) FA R SE ey 2
BASpread ,  f Jydz A8 B 5] N [B A0 MR AL, DAFE LS RS B Wi s AN 3K
SEAY 72 SO 45 M) AR B S M e B AR ) 52 )



3 EIST I i R 70 R e DR 5T

2 =+ 2 RERRE, PRSI IR, SRS S SRR
Haidd e, AT M PAFRKRZ T B BRI R I IR T 1 i 2T
AE, v 1R BB T A s 77, AN B B X bR N A AH [ AT 6
Wy Z VA R ILRCR 22 53 I b o AR (5] et b B B AT B T 37 2 TR i A Bk
Iz, LAY R r FE IR it ol 300 5 17 37 (R0 U A% AR AR X B 5, R it i 40
BT I AN A% R IR A R 55

3.1 i AR [R] il e 0 B 7 30 U s e IR 22 57 0t

K 3-1 NE WM ST T IS K IR B IR G 208 . I RAEL R
w/MERT, T EASNE S B R E e 5 T AT Re A T A% RIS AT . R
FMER R LERE, FRILFEE RSN, FEMARAL. 5B M A IER
R G5 A6 B ARSI T o [ RN A [ (1) 8 48 1 B2 T 3 A i B 28038 () 39 AE AN Hp s 33
AR 2 R, T H S EE SN, sNEE SR T KRR
Wim. MiX5E AN &I K R R &MLl T e KRBT
KR B 5 I BSOS 52 M) g B s 4 S R A O

* 3-1 EA AN IR T s R I8 x0T L

2R BIE bR | s | mOKME | RME
e [ 42.46% | 25.22% | 37.38% | 97.01% 5.92%
o SES] 57.54% | 25.22% | 62.62% | 94.08% 2.99%
BT

TAH/IZH | -4.12%** -3.98***
(ERSSh) HH [ 40.71% | 27.79% | 37.27% | 99.79% 0.25%
BEIE CANE 59.29% | 27.79% | 62.73% | 99.75% 0.21%
R | TAHIZ MY | -4.61%** -4 35%%*
H [ 58.17% 9.59% 57.25% | 86.83% | 39.12%

FE [ K

%E bh1E 4183% | 959% | 42.75% | 60.88% | 13.17%
T T H/ZAE | 11.75%** 0.62%**

L Hy [ 28.68% | 28.14% 18.17% | 98.55% 0.79%

=w] vaN

e el AME 71.32% 28.14% 81.83% 99.21% 1.47%

T{E/Z 8 | -10.45%** -8.16%**

& 32 NE A AR TR T I AS R IR IR IR E G T 0BT o B KA
s/MERE, S EASNE S B SRR T AT Re A T A% RIS H AT o A
PHEKRE, BREHMEBRAN, FEMmAUEAL. {5 B0 8 IR ARt [7) A 45
R rp [E RSN E 1) B AR B T S ks R IR RSB I A AE B 2 22 7, 1 B 4h
HER AL, E BRI T A RIS . R ALECRE, B
SLFE R FEALAL, A5 BB 5 B S A A0 25 1) P AR A T o [ R0 4




H R T B 17 S A% A IR B S O A7 AR 35 2 e, T HLS b ] B AR B
iz AALE, SNE FARI BT 7 A A DURCR v S Pt gl R IR
JER FE R BE: 5—, AR 3 EREE S G A% s, E SN T %

FHEE MU L s SR,

FAR B LR & 1

Fl o i 18] B B 4

JEANFEXT RS 52 ) B 5, R EHIL R T A e @A 1 1 AR R
i
% 3-2 E NIRRT A& IR X L
B ¥IME bR 22 A | BRORME | BME
= H 57.65% | 29.63% | 49.02% | 99.68% 9.68%
g%%% ) A 42.35% | 29.63% | 50.98% | 90.32% 0.32%
’ TIH/Z{H | 3.03*** 3.25%**
(GRS H 57.06% | 32.07% | 48.65% 100% 0.38%
B Ik Ak 42.94% | 32.07% | 51.35% | 99.62% 0%
R | TAE/ZfH | 2.59*%* 2.69%**
S H 65.33% | 13.09% | 62.69% | 96.08% | 39.66%
= Ak 34.67% | 13.09% | 37.31% | 60.34% 3.92%
TR TIH/Z{E | 13.76%** 9.49***
S H ) H 45.92% | 35.40% | 35.68% | 99.37% 1.78%
%ﬁ;-; o A 54.08% | 35.40% | 64.32% | 98.22% 0.63%
T1H/Z 8 -1.35 -1.40*

R 3-3 LI A MR BT O i R BRI R PESE T i o M KAEAT

f/MEKRE S RIS E & B AR I B T 5 TR AL T i R LA Se T . ANEY
EMPAECRE, BRaft BRI AN, (FEAHA. (5 2 0EUE LA AL F
DRl AR 2R T o LR 0 ] 0 6 390 B 17 37 0 i AR I S R rp S M A7 A
ZE5t, M HSAMEH LTI AHEL, o E AR i s AR s XS
[ e BR A KA I 9% L2 R A O

2% 3-3 [E] Y ALY BT T 30 A% R IR A B

2R YiE PRUEZE FR A S PNIEN w/ME

ey T 63.41% | 24.82% | 68.61% | 97.74% | 13.89%

s |2t 36.59% | 24.82% | 31.89% | 86.11% | 2.26%
YT THEIZAE | 9.11%% 8.19%**

15 By Hh 64.55% | 28.62% | 70.17% | 99.92% 5.44%

AEIE A 35.45% | 28.62% | 29.83% | 94.56% 0.08%
A | TAH/Z{H | 8.57*** 7.77%%*

S h 65.59% | 11.41% | 64.96% | 98.09% | 42.57%

%;_; ) Ab 34.41% 11.41% 35.04% 57.43% 1.91%
TH/Z {& | 23.02%** 14.07%**

L Hy h 51.66% | 31.33% | 55.49% | 96.54% 3.21%

%2%-2 5 A 48.34% 31.33% | 44.51% 96.79% 3.46%

T{H/Z {H 0.90 0.78




R 3-4 NEASMEILE T U R ILRCR MR VESE T o0 . M KB AN R
MERFE, FEFISNE S B R 6T T REAL TR R BLASE AL . AIME
MAPAECRE, (R AEA 5 S0 AUE IR . IR[R] A 5B RRN 45 4 ) A
AT A RN A (455 30 B2 T S s R LR A AN P (S B A7 A R 25 22 57 T
HS ARSI Hiz L, RIS T i R AR s X5 2 4
BRERER T P AN 7= R B AE G

R 3-4 [EH MBI BT I A% R IR X B

B4 YA bR 22 hArEr | BROKME | BME
=B H 9157% | 11.38% | 95.26% | 99.95% | 29.27%
o IV |\ 8.43% | 11.38% | 474% | 70.73% | 0.05%
BB 7 | 50.36% 11.87%**

1780 HH 94.11% | 11.57% | 98.27% 100% 28.54%

B IE Ak 5.89% 11.57% 1.73% 71.46% 0%

B | TAH/Z { | 52.55%** 11.87***

St HH 86.13% | 10.07% | 88.96% | 99.77% | 57.37%

A Ak 13.87% | 10.07% | 11.04% | 42.63% 0.23%
TIE/Z 18 | 49.45*** 11.90%**

LH by i 75.58% | 29.03% | 88.10% | 99.92% 0.19%

St ) Ak 24.42% | 29.03% | 11.90% | 99.81% 0.08%
T THEIZ Y | 12.14%%* 8.23***

R 3-5 N E AR BT A RS R DLRCR IR PESE T 73 AT o BB A iR
MERFE, TEFISNE S B RS T R AT REAL TO ks R B e . MIAME
AP AECRE, SR AR (F B EUE IR | 3[R D7 A R AN 2 Ayl B Ao
AT o RS E B0 B2 T S i A BRSO AN P L A A7 A B2 22 575 1T
HAS ARSIz, o S B M i R R e, X 5 o g 4
BRE B 9 1 2R AR O

R 3-5 [ N AT BT T I AR R IR X B

R PIE P 22 A | KM e /ME
o H 76.66% | 19.75% | 84.56% | 97.83% | 19.69%
%,j'ﬁg_; ) Ak 23.34% | 19.75% | 15.44% | 80.31% 2.17%

; T{E/Z { | 18.60%** 10.85***
(ERSST) Hh 88.45% | 22.20% | 91.65% 100% 18.61%
s Ik Ak 19.55% | 22.20% 8.35% 81.39% 0%
AL | TH/Z fH | 18.91%** 10.88***
S FIH Hh ] 72.81% | 12.75% | 71.24% | 99.70% | 49.66%
g 4k 27.19% | 12.75% | 28.76% | 50.34% 0.30%
TIEHIZ 1H | 24.66%** 11.90%**
T i 64.62% | 27.96% | 73.39% | 97.61% 0.05%
e 35.38% | 27.96% | 26.61% | 99.95% | 239%
T HIZ A | 7.20%% 6.31%**




K 3-6 NIE A M G2 T I 0 A% IR IR R G o B . B ORAEL R
/MERT, HEASNE S B R0 5T T35 AT Re AL T A% KIS AT . A
PHEA ARG, BRSPS, [E B M HRA ., 5 B mEis IEa AL
7] R A5 28 T [0 1 6] £ TR 9 30 5 T 3 0 A i B 3806 () 30 R v A B3 A7 A
35725, 1 2 S AME R 0 T 3 AR e, A i A B TS S R B RCR B e
FIEJRR ARG 55—, HPEE RO R gk 1 E R 9% [ o [, [ A R
TN RS R 15 2 B P2 b SRR “—a— %7 RELEZOAT S5 B,
W E AT RS N B T4, [ A0 ST 4% 350 I Bl 23 4 56 T 5 N R T VI 28 35 s )
P 55 =, P HrRIYD RS i O Bk R N R A B 1 2 [ 1 R
TH o

% 3-6 [E N AT 37 SR I R R IRk T
£ PIME brifE 2 g | RKE | RAME
o Hh [ 62.16% | 30.33% | 67.74% | 99.60% | 10.11%
— b 37.84% | 30.33% | 32.26% | 89.89% 0.40%
TAH/IZAH | 3.31*** 3.17x**
(==X Hh [ 62.67% | 32.07% | 68.18% | 99.64% 6.58%
& IE LS| 37.33% | 32.07% | 31.82% | 93.42% 0.36%

R | TAH/ZAE | 3.26%** 3.12%**
[ 65.61% | 13.61% | 61.15% | 98.69% | 48.82%

e [F A

%E@: CES! 34.39% | 13.61% | 38.85% | 51.18% 1.31%
T TH/ZAE | 9.45%* 6.96%**

p—— ] 53.02% | 36.80% | 61.27% | 99.71% 1.29%

/El Ui

s ) A1 E 46.98% 36.80% 38.73% 98.71% 0.29%

TH/Z {H 0.68 0.61

22 3-7 NP EFAMNE 4. AR . BB B AR SR T IR R AR
P EiR A IERE MR R, PEES. A8, H. 85, BRI
AN E T B REM A ETEER, FRNEE A B4R, . 8. B
JER 3 3 6% 17 3700 v ) T 3t 38 B A S 5 ) A e TR AR TR T AR SR 5
] X B0 RS i B KRR, S PG AT St AR RIS A TR R &, b ms4x)
KR mn Ui AR A 3y A BB R

FETAE B 5 B AU IERE Y . e [R] DR A5 R RN 25 b By AR A -5
BARFEARP A KL TTEREE, SAME AT iT AL, P EEE A, . R R i
WG I AN M I DI RE T 5 . FREE M P RER A, JETE B A AL . {5 B
R TE AR R AN 3L 5] PR A5 2 U SRR R AR B i R I DT R B2, 5 40 B B T 340
e, HESEMESH I T A KL Th e e ok . R H R R F 2 AT £, BE
G N B 4 A S A TR T b R R K, A R 45 2 [ P A K 2 4 kB
PV B DGEFINT], R RS 2 i 2 (AR B sgm, SLRTERL 7 23k A5
W J e R R B, T EE TR K& SEN 548 A s E AT
K AR BB, A [ A OC S B SR T ARG OB, T i B [ A O




dn RS B TS O P AR AR R AR B
% 3-7 H N AN BRI A0 A% R I ) B R 2R A IE A Y

o ﬁ%;;ﬂilﬁ T %E{i%ﬂ% %i:ﬁgﬂ% iélﬁlﬁ}-i %MZ%@:
E it} it : !

i -0.3711%** -41.06 88.03% 89.56% 72.75% 88.35%

A b -0.9906*** -89.26 11.97% 10.44% 27.25% 11.65%
th -0.1084*** -16.62 98.38% 100% 90.11% 97.79%

H b -0.9876*** -128.70 1.62% 0% 9.89% 2.21%
} H -0.1101%** -21.81 97.64% 99.96% 89.79% 95.66%
%H b -0.9689*** -163.52 2.36% 0.04% 10.21% 4.34%
= H -0.0050** -2.43 96.65% 98.38% 99.49% 2.13%

=

b -0.9878*** -373.64 3.35% 1.62% 0.51% 97.87%

N 1 -0.0512*** -11.02 94.78% 98.29% 95.03% 47.44%
" ah -0.9784*** -172.66 5.22% 1.71% 4.97% 52.56%
. 1 -0.1027%** -11.60 98.96% 99.95% 90.57% 99.00%
o ah -0.9865*** -94.66 1.04% 0.05% 9.43% 1.00%

gi bprik, hEMANES H A AR L B BRAN R A B T
R REAE T O A R B « 25 8 3 rh B AR Dy A Bk K KA 0 e JeR i 9% [ A 2R 7
[, A E S AT e A% BE ST R . SEE AP RTR K BE T S
BRI 5 TEi A, 2E M0 A b YT B T 3% 5t < i (152 i 0 B 5o Jitinh e
FBGE 57 b LRl Tl 32 28 7 [RURTH 2% 6 2200 b 0 i s RO 52 77,
o [ S 0 52 T S 000 R B DX Sk (A% R 7

3.2 W EI G 5 I BT M I I A% R LR 22 5T T

R 3-8 N PR LTS BT T I A R ILRCR A PEGE T 70 . ek
EME/MERE, B A IS G i T REAL T Ok A L se bz . (H72
MEHEM AL HORT, BRI BERRALSE, 5 SAHIAL . (5 5 0 AUE LA
S IR DR A R [ P o e B B L5 B T 3 A% e I R B EL AT P (S K A7 4
B ZER, T HS E NS L, B N EBUIT I A R IRR TE
X5 A E GBS @ R I8 S5 R & 345 BB A R

% 3-8 [H A H LTS BT U i R LA X LE
TR e ez | PAA | BOKME | HBeME
bl 51.71% 8.21% 51.48% 85.17% 29.12%

2 g
fgﬁg%;ﬂ Witk | 4820% | 8.21% | 4852% | 70.88% | 14.83%
N =

TEIZE | 2.86%** 2.54%***
175 B IR 55.01% | 29.89% | 59.45% | 99.81% 0.76%
B IE 1R 4499% | 29.89% | 40.55% | 99.24% 0.19%

MR | T H/ZfH | 2.31%* 2.21**
I [A] b/ 54.54% | 23.02% | 58.75% | 99.15% 3.42%




T L 45.46% | 23.02% | 41.25% | 96.58% 0.85%
TIE/IZAE | 2.72%** 2.81%**
- R 45.68% | 29.80% | 45.86% | 99.83% 0.02%
aitath Wt 54.32% | 29.80% | 54.14% | 99.98% 0.17%
%*ﬁﬂ VAl AR . . . . .
TIE/Z1E | -2.00*%* -2.09**
% 3-9 FAEN FRI SR TN RIBCE AR g i . Wik
KEMEg/IMERE, BN BRI S T35 0] geab T-Irts K AT Se g . {5
R MNBHER P EORE , BREGHIPIERLAL, (F B MEWEAL, (5 B0 A 1IE A
FH L[] PR 1 28 [ Y 4RI B 5 A B2 T 3 A i e ISR 1 S5 A v A B85 17
fEnEZER, mMHSEN BRI, BN ERI G T kIR E
&, XS E N AR HIE L ER, BRESSHE A EE R,
7 3-9 EH N AR5 AR T 500 4% K IR XS L
LS ¥IME PRifEZE A | mORME | &ME
P oL Tr 51.89% 8.45% 51.49% | 80.49% | 31.57%
] e 48.11% 8.45% 4851% | 68.43% | 19.51%
; TIE/IZE | 2.63*** 2.23**
(ERSS 0 R 56.64% | 34.14% | 59.70% | 99.87% 0.51%
BiE Ik LW 43.36% | 34.14% | 40.30% | 99.49% 0.13%

PR | TH/ZfEH | 2.28** D p1Hae
BBz 53.66% | 18.37% | 55.06% | 98.95% | 20.11%

L [A] A

+ E—Z AT 46.34% 18.37% | 44.94% | 79.89% 1.05%
TIE/IZ1H | 2.34** 1.87**

LR b TR 48.35% | 23.60% | 50.18% | 93.02% 0.01%

;%'f‘,f;% ) 1R 51.65% | 23.60% | 49.82% | 99.99% 6.98%

THH/Z{H | -0.82 -0.34
R 3-10 JyE A AT LT 5 I T T 37 A R IR MR TG it o .. R
EAMER/MERAE, B AHIL S 5T 37 28 ] BEAL T A R B e Az . BRESHY
PR AN, MIMERE, SRR A2 T [ Y AR B B2 55 J B i I i i R B
WMIBHEAAE R 2, 1 H-S5 E ARGz b, B A H I T i R Rk
Tl WPAECRE, EEMFEAL, EEMFUE T, JLFE H 58 T E
PN A I B 5 91 B T 3 A% e IR 0 i s B AE S 22 S, T LS T O 00 B i
e, B AL KR B . AR EZ . 5, B
0 R S50 T & AU RS B A R B R B B 5 R T SROT B4, R R R A I
BT 3958 Sy 1 DU P R B A% BB BRI s B8, AP ML R R R A
G P B “— O @ ddE, JFRE RS RIS i
=, &Y Ha SIS, HAENBUr ARG SR AAL,
PN AR R BB 5 T E A AR R R AR 55 55
% 3-10 FE N PLET 5 BT ks e LR RS T
R HiE prifEZE | A | RKE | RAME
EEM | Bk 51.17% | 17.66% | 52.49% | 84.73% | 6.18%




A 1R 48.83% 17.66% | 47.51% 93.80% 15.30%
TH/Z & 1.12 1.33*
15 By b 52.81% | 30.50% | 55.31% 100% 0%
Bz IE TR 47.19% | 30.50% | 44.69% 100% 0.01%
A | TAE/Z 18 1.56 1.57*
e Lo 53.92% | 30.25% | 64.65% | 98.72% 0.11%
Ll HH & 0 0 0 0 0
T NS 46.08% | 30.25% | 35.35% | 99.89% 1.28%
TEIZE | 2.19** 1.97**
o b 44.48% | 33.36% | 38.02% 100% 0.07%
% sy | AT 5552% | 33.36% | 61.98% | 99.93% 0%
B TAH/Z i | -2.80%** T

R 3-11 NEARILLT S BT I A% R IR MR TG .. ek

ERE/IMERE, B ARRILEL S BT 8 ) e Al T i R L A . (HZ A
PUEAM AL EORTE , BRICFEIR TEALSL, 5 S0 ATE A 52 0 BiiE LA R A 45
e BT T [ N AR LT 5 0 B T 37 s i IR A ) S (AR o A B ) A A B 25

Z5¢, 1 H 5 E AR

1
i

WAL, E AR T i AR e, XS

HAL 0 AL B 52 5 8 5 DA SR A - i K ) i B kAT e 0 B S A O
% 3-11 EN IR S G T 0k R IR
B4 YA PR 2 R | RORME | BME
- TR 4459% | 23.30% | 41.18% | 94.07% 2.53%
%%% ) TR 55.41% | 23.30% | 58.82% | 97.47% 5.93%
; TIH/Z {f | -3.93%** -3.75%**
(GRS BTN 4256% | 31.61% | 35.03% 100% 0.01%
B IE TR 57.44% | 31.61% | 64.97% 100% 0%
AL | TAH/Z fH | -3.98%** -3.81%**
SR oL Ir 49.76% | 28.90% | 47.00% | 99.82% | 32.48%
g 1R 50.24% | 28.90% | 53.00% | 99.68% 0.18%
T1H/Z 8 -0.14 -0.15
_— TR 39.67% | 30.78% | 32.92% 100% 0.01%
S TR 60.33% | 30.78% | 67.08% 100% 0%
T{E/Z {1l | -5.68**=* -5.21%**

% 3-12 NENEE

LB 5 B T A ks R LR R R Ge th 0. AiRK

EME/MERE, B A FEEIL DTS 5T 3 ] BEAL T A R B Se bz . (H2
MIHEM BT, BRILFEI A A, G5 R T [ A £ I B 5 301 6

i R DR AN R A U AF A R 22 5, 1 HS A A LB
IR A B S0 B T 3 OO M R B B sy, TS5 R R e T B

THUG 7K AR s A A e AT 52 i I AR G
ST i A A ISR B

* 3-12 E BT

AL,
52 5y I8 LU B i+

K e iz | A | RKE | sBCME
AR 50.21% | 18.24% | 49.73% | 89.44% | 13.71%




AR Y 1R 49.79% 18.24% 50.27% 86.29% 10.56%

T1H/IZ 18 0.17 -0.11
(ERSSh) R 49.75% | 30.21% | 49.47% 100% 0.21%
Bz Ik i Tr 50.25% | 30.21% | 50.53% | 99.79% 0%
MR | T{E/Z -0.12 -0.21
. LT 52.96% | 26.69% | 54.54% | 99.63% 1.60%
i R 47.03% | 26.69% | 45.46% | 98.40% 0.37%
T1E/Z 18 1.57 1.56*
LR LI 45.44% | 28.83% | 42.42% | 99.84% 0.02%
5’% i TR 54.56% | 28.83% | 57.58% | 99.98% 0.16%

TIE/ZH | -2.24** -2.26**

* 3-13 FKAENBRSUNILR SRR T g K IR R g vt 4
B KAE AN B /IME R S 1 N BRSCENE B2 15 BA 15 T 335 0T BE AR T Ui b A B0 4 S i
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F—, EWNBRSURILI S G E MR 22 “—0m” B, FERRBUHTR M %+
FHEIK I A 28 =, FRAVENIRSEEIRE T & RER I A 5ok B & AN
5RO, SNz S g —KMEL 56, SECXCHAS 2 A% 2 75
K LR E RSN g kg S BA — e e S/ .
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tb, FE P PTA G iisa i R BLRCR S s 103X 5 & A PTA BLBEAZ 5y 3 DAY
BT AT K ) s A AR EUEEAT 52 i 2 B ARG
R 3-14 [F A PTA BB 5 I i e LG X B

R e i | A | &RKE | BUME

Pl BR 47.73% 20.55% 48.56% 94.24% 1.13%
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. Btt | -0.0202%** -4.00 46.83% 45.51% 50.56% 42.58%
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7] Al A5 8, o [ A [ 8 30 B T 3 i R SRR 3 () S4B AN o 6 B0 30 A7 A
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logAllVolume t (0.48) (-1.57) (-0.35) (-0.74)
N 43125%% 53510%%* 7213755 0.7368
HLVolatility_t (5.70) (5.60) (7.24) (0.64)
loeBASoread ( 0.4120%%* 0.1706** 0.4775%%* 20.2875%%*
ogbAspread_ (7.54) (2.47) (6.64) (-3.45)
FEAZL 1461 1461 1461 1461
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ogAlivolume (0.29) (-1.85) (-0.54) (-0.85)
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HLVolatility_t (1.5 (0.83) (147 (-0.49)
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logBASpread t (0.48) (0.62) (0.55) (:0.19)
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el
(7.92) (8.87) (7.99) (0.73)
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ogAllvolume (-6.75) (-7.37) (-6.96) (1.29)
N 2.1555 0.8910 2.2276 20.1632
HLVolatility_t (1.25) (0.75) (121) -0.10)
0.0132 0.0155 0.0178 0.0011
logBASpread t (0.25) (0.42) (031) (0.02)
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R 4-24 A [FISERUAR R 58 5 RAGIIAZ IR B T 3 i i A AR 52 i

AR B AR {5 B AR | J R R As Y SEMEEIE | Sy
(AL &) (I1S) (CE) AR (MIS) (SCM)
- 1.0393%%% 14283%%% 2.0035%%* 0.1332
ik (6.99) (7.50) (7.06) (0.52)
0.0001 0.0207%* 0.0011 0.0279%*
TIB_HIVt 0.01) (2.05) 0.07) (2.08)
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