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Abstract

As an important financial derivative instrument, the study of option
volatility not only provides a channel for investors to recognize and
manage risks, but also provides theoretical support for effective
supervision by regulators and promotes the healthy development of
capital market. Until now, China's options business has been carried out
in less than 5 years, and the stock market in China is not high in quality,
market elements are not sound, and the market operation has not been
fully market-oriented, so the development of the domestic options market
Is impossible to copy the experience of foreign markets. Therefore, it is
crucial to stabilize the domestic option market and even the whole capital
market to make an empirical study on the data of China's option market,
so as to more accurately understand the volatility and market maker

system of China's option market.

Firstly, based on the theory of net purchase pressure, this paper
studies the specific mechanism of market makers' influence on the
implied volatility of options based on the limited arbitrage hypothesis,
direction information learning hypothesis and volatility information
learning hypothesis of market makers. Based on the above theory, the
information remains in the options market trade, market makers will have
an incentive to adjust the options offer to avoid risk, this kind of behavior

will affect the option implied volatility, because of the implied volatility
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Is the expectations of future volatility, so the imperfect market maker
system not only have the effect of stable market exacerbate the volatility

of the market.

Secondly, this paper takes sse S0ETF options as the research object,
selects the data of the parity option contract that expired in June as the
research sample, divides the sample period into three periods: bull market,
bear market and stable market, and builds a model to test the three
markets respectively. In the empirical process, firstly, the implied
volatility of model-free options is calculated, the volatility of the
underlying assets has been realized and other data are analyzed. Next,
based on Bollen et al. 's research on information trading, a test model is
constructed to analyze the influence of market makers' price difference on
option implied volatility. At the same time, because of the different
properties of call and put options, in order to make the test results more
accurate, this paper constructs models of call at par and put at par to
verify them. The empirical results show that there is information trading
in sse 50ETF options market, and the implied volatility of both call and
put options reverses, indicating that the information type is directional
information. At the same time, in the bull market and the bear market
samples, the bilateral price difference of options market makers has a
significant effect on the implied volatility of options, but it is not

significant in the stable market.
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Finally, this paper concludes that the market maker system of sse
50ETF option market is not perfect and information trading exists, which
makes the option market unable to carry out effective pricing and is not
conducive to the stable development of the market. This paper puts
forward Suggestions from two aspects: preventing information trading,
encouraging and controlling option market makers, hoping to help the
regulatory authorities to improve China's option market maker system

and better serve investors.

Key words: SSE 50ETF options; Implied volatility; Market maker

guote ; Model free
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............................. B i e

F IR

t-1 t

t+l

K 3.2 05 AR Bafdr FREEBEh R MR

3.3.3 MR EENERERFE INE

5771E B I R AF, FEIRH T ERTREER 58 5, MATRERE IR AT
SN FEIARUR R SR I sh 2 145 B, M TR YR B 3R BUE B 5 2 B0 s AL,
T XS B K B T RO O SR ) i R B AT TX — 47 A )E, TEHR
Kebr BB B 22 BEKEEE T BRI, AT AH S B HB R bR 2 F
IERANS, HTIRATIHE 7RG, MRS A KA, BEEshREBA
xR P 3-3 F1 3-4 43 il R I 7 AN[R) e B 245 B b i T B S B ZR AR E),
Forpr ] 3-3 FRORIARUN A% DL A 8 S sl B AE AR B 2 E T B DL T A4k,
34 N2 HAERREN RS THEIEER TN, £ 3-3 1, FEIHRFEELS
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HRATRITE R R BB A R AR AR Bk, BAMRBOX A EIBOY (¢, t+1), X
WA (-1, 0 I SCAF BTG BIBORTA] . B iy BRI
H 0 TR AN BRI AL i R A S 7 o AT T I % BT SR B R e 20 R oK%
P B N AR SR 51 R AR St 4 e, DRI A8 i 7 2 Y2 A R I 7 Bk A
ANE IR ARAN (50T R (I 47 0 3 B2 AR B NG ARG BT
BB s A (-1, O W RBONET BTk 217 (¢, t+1) W8], KahFAEIE ik,
B 0T Q23R AR L AU IRAT, SRR IR 2P RS, B kA
Ak, B E s RS AR R I o B, A kB . AR5
FEPEN AT B B2 e sh R R BLIE A o BRI RE NI 3-4 Fow .

B IS

BB

i B I 5 38 B

t-1 t t+l
K 3.3 IEEERMEE T RS IR NED)

RIS SRS

e

& BRI B

B BRI A B

B BRI A%

t-1 t t+1

3.4 s RE R TRE B AD)
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4 i H A X RAER & 3K sh R S N B9 SCUE 50 47
4.1 ARBIRSHEARHIBIEFE

4.1.1 ARERIK

SHAL AT 7 1) 3 BN SRR S 22, il B KRB AT B (1 SR M 22 B
25 /N SE SN ZEAR SR A BN T 2, AR T LS B R R R A . T R
RAT RSB REIIE, LR MIIIRE LI LA ZY K, HIF9H ST
# 2 5B G AR YE o AT I R TEREARIN, 28 By &b, R3]
YK, TERCBYEIRIN, AR T oK. MR, S w0 S5 Se i 72 k4
A, TN 2 FRAIG, IRk SRR AR, IR & A 515
O, REEIABT A RN BTEL, MALE 200 A /K Pk, AT s 23 4
LSRN BN 7, A B, R BT A s i . A SRR ik
PR AT DL BB STk, B IR IR R .

BBE 1 AR AT P PRI R AL, AT o 110 I SRt o B 25 ik 3 % 14 52 il
AR BN AL, TETT A M BN NI, SR XA 2 ik 3l 2 (1 5
e ze K11~ Aa o

B 2 AR B S, AR T 2 R B OSBS54 1 1 AL
(R SESEARAY, SR 73 AR 5 e R 5 IR R e R &, IFHZ2IE R
ek 5 LS & B AT W2 ) S A
4.1.2 HRHIRIERE

ARICEBUAE 22 B BAE 50ETF BAAL K HbR (1 (K58 5 Bdl Ve A RE AR i3t
TSR T, REAIAREE 2015 4F 2 A LAE 50ETF #ARUGEH 2= 2019 4E 11 A 29
HIE A5 H o 85, A SCHESAIE I FE A BU T SUA IR 2275 8
A, TIF AT R A R A B B A e, (R AR T AT TR RS
(RIS AY | B85 38 17 5 DN 3R 2 (T 8 (R SR M A7 A P A AN RIS, Oy T HERR
IX LG R BN SRS SRR , KA AR i R o e Tl L RE AT PR T =AY
Bro Hk, ST gAT IR, ALl EAE 50ETF S A iRI7E S5 4 v ik
W, RIS RSN e . AWE 4.1 B, 201542 9 HE 2015 4E 6
A 8 H bk 50ETF Wt pir KiE 147, BB sl BIdntE 2 0. 05%, K izIX [A]

i
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Mo 2015 4E 6 H 9 HZE 2016 4F 2 H 19 HIE FiiF 50ETF Y fail -
1T, BEENIARHEZ N 0. 07%, FHzZIX (B @ ONRETT; HEARIAN RS H TR
M, WEIN ERB AT, R HEZE N 0. 04%.

29007 — & (7T)
3500

3000 -+
2500
2000 -

1500 -
1000 -
500 -

4.1 AF 50ETF2015-2019 H EE RSN AR Bk 3 &

A SCAETH BB S DB R AR bR R A 6 A 40 B3 0 P BB A 20758 5 58 -
F2y 6 H i ZARAR A L8R R Z, 225 ABRK, H450IMABHMN K
AR LET- BSOS T T 3 0 30 14 R0 T 4 30 3 2 B I BIURR, AN K% 5 %2 3 T 3 e
H S, BT LSRR 30 I 72 h P AR AL R 56 45 SR o HE i), SR S bR
3 B S I R AR

AR ST B K ) CSMAR A1 Wind LA K v ] AU 5% H4E 74 -

HAREAIHI A _EAIE 50 ETF AL HE2E A 5 #d5 LA & 50ETF ()% ok H
CSMAR 1 Wind, #df 7 7 Bk 50 ETF BAALLL K 50ETF FE 4 fEREA A 3 5
B G EE S AN FFRA . S AR IR S A Y AR . RS
W) 2e S F i A i R rp T B AL A T B4 e KR AR 2 (6 AN [ 5t 1 3
Weaia) SEHR R A Wind ol Fe . IR AL SEpy . I SERRSRE . R 3 4]
H LA Delta S5 hrR HIABOH SRR, 8 T HEAT SEFS 40 A 30 o B Je A
SCHFH Delta B[R] — BIAUM S v () AN [R5 24K 58 &3 AT AL, 43 278 2
8 590 i 5 AL 0 B S 0 T SE AR 56
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4.2 IR EIEE
4.2.1 HAL S

ASCAEN A~ AN BARLSY S07 iR Bt T, AR¥E Delta MIHUER AN
AR 73 IR LA B TRANR FE Y N B BRIRRL. 1 N B BR AN N BRI, RK-F
I AR 53 NAEAE B TR AR B R IR, KA MR 53 0 S Bk AN A1 K
SRl IR ANE RN SN E BOAL . 5 T SR AR Hh 3 2 P B TE AR B kIR
TEEEBIARL, 250 F ATMC FIATMP £~ o BAR 5k 4-1 fios:

* 4.1 WK Del ta fH 438

LUIYELES
AR
BRI & IR

TR A HIAL 0. 875< Ac <0. 98 -0. 98< Ap <-0. 875

i IR 0. 625< Ac <0. 875 -0. 875< Ap <-0. 625

P AL 0. 375< Ac <0. 625 -0. 625< Ap <-0. 375

Hr AR 0. 125< Ac <0. 375 -0. 375< Ap <-0. 125
IREE A AL 0. 02< Ac <0. 125 -0. 125< Ap <-0. 02

BRI Wind H % .

4.2.2 [REEERERR

ARSI FN ) — A BB R RS I BN 2, B R T $ 8 X R AR T i
BN KT, 2R ILE A 23 AN BT SO A f 4 Hh e s 2 T AL
AREEIARE FHE R AR, B E IR, B R
FE A AT ) IR RS A5 B 5 RS DA R IR R 22 57 (E R TERE AR B R
BB R A TR B, 3 — R R R T 75 & 4 R LA 24
FTBLSEAN I AT T DRI B e B R A T LI R T A RS R, 9F
LI 22 A AR TE — AN TR R A s 2, (6 T WL T 3 Bk O ¥ 2 U
BRI
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ISR TR BG5S R 1A B (AS) AR R 2 i 3h AL
FEFRRR, B TR RS AN S5 FE A 0T B 5 I B 2 IR R
4.2.3 IR XCARMINE

XULLARAY BRI 78 2 AT 78 1) 2 BEUSON SRR, T R R P SIS 22 M B Al T
FRARME BRRAS . BB WG R 2  =Fh, 400 A T e sl M
T R SR S B A i o AT PR PR N T TR AR v, — ML AT 7 (U A LAG 2R 52 7
HEJE, 5 RARIREE, AEEEE— I A SRIUAT 17 HE S PR B AR A, AT SREL — 52 Ui
Bt o AN SCEE A T B AT R SR EUE ST A H AR AR AN, BRI EE I SR 7
A HEWE I A B A I 7 2B SR IR 3

LSy 22— =R RT3, S AR XGAM 2 SERRAN 2 LR U 2
XN 72 BH K SEARMN A Z2 30 s SEBRAN 22 2 LSS S AR B T A5 HE 1 K
AN ZE s RN 2 R LURAE Tt SHRAN SN 22 LA S8 S S 4R e A 22 43
RN 2E . bR BT 55K 2 SR B S AN ZE A 9 T i s 10 ) 6 S A8 A
Tanner 1 Kochin(1971) ZERH 78 5 M0 N 55 K [E it K32t 72 1) R 3R IR AR v i B,
5 57 0 RUFIT 21 ST 2 % 0 57 S ST 2 LA S 38 (¥ LE ) 52 ), 5 2 MRS 52 5 D)
R RE G ARSEHXCAN 2 (spread,) ST R IR BEAT 1A o
424 FHITE
(1) BSEIIzh®

AT ERFRA 500 HIBGHAT W T, ARATHs 2008 AL 5 B (1 i B Usc 2 %
EFAE NIRRT B 5 2 2 AR BRAR bR HEAT B 5T, 45 R R IR 500 HHALIFBE
Er IR B RS i 2 R AR AR A R I ARAT T4 HH PR 2236 45 10 R A 1 R 7 WA 2 26 1) i
P B ZR SR B it BN 27 A FE I o T DA A SO AR SO B I B 2 A Sy
AR, IR I 3 S AR FR AR R AIE 50ETF THE13 H DL sl sh %, H
SRERR IR

O ILI BN ZRAE AR B B I L SAE , A (055 7= R4 52 B 1] B A A& 1Y)
Wesh. AR shE DHAR TS S0ETF (2 seBlsh®, & 2015 £ 2 A 1
H2 2019 4 11 F 29 HEF s 280k, &R EB0N 30 H (22 M2 5 HD,
— 353 560 M. HAADT SRR S0ETF 78 —AN% 1P IS as 3R i pm v 22
TR B
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sh Jni S e

Horfn B GRE, A n=22, rRLUESERIFRIE | HIIRE R,
7= %Z?ﬂrio
(2) TimshE

BRI R E TR, iR Han (2008) W#FFE, 430
BRI A, AL A 50ETF 4 il — IR R (R) FI5T
S (volume) K& B =MlihzhE.
(3) XS 7K

Bollen Fl Whaley $i& Hi (135 I S 77 B 18 s I BAAS 14 0 S T 77 I3 0 2 7 31
B e ah e, T B I SR X — R R I, A SCAESHEE RGN
FAXT & SRAE 4z AL &, H RD R A RO E R IBCR T & 480E
Z W, ARSCEFIABUR AN SNE BRI N AL 30 (P A BAA R AR
Delta fH X3 AR, AFERE BIABNE IR, H A& BIRUL Delta
BUEIX[A] 9 [-0. 5, -0. 375], FH KAL) Delta HUHE X [H A [0. 5, 0. 625] .
4.3 BEHFR MG
(D WEIRGT

F BT I W RO B BEAT B SAS B DSl sl % (88D, BARGEIHES
Rk 4.2 frow, W UG AT REARBMER T HAR T, PR RIRE A by it 22 i
R, XARES A REHTRF BB R BRI A K.

# 4.2 BEBHEIRGT

SRE TFEA RETFEA PR HARE A
i 160 114 286
B 0. 306494 0. 282789 0.251102

P22 0. 064491 0. 057126 0. 088479

R KIR: R E Choice 4l 2 vt

(2) Wasrilah it
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AR 6 H A B IAEAT TS, 193] 78 MR HHE, 56 MRETT
REAEHE, 145 M FRaMIREASME. & 4.1, 4.2 M1 4.3 2 R16R T 4. el
PRSP R T AR AR AR A _EAIE SOETF HARLRE & i 3 3 A8 %y . fE I 4. 1 141l
A, FEWIRM BTG IR R B BRI /2 B B I B2 2 i 3l 3 ShR IR 37 i 224k
TS B, H LI OO SR R R 43 B B U O T i e A o kiet, i Ha kA
MW, BTN R BN ] A B K A s 3 Y AR T B B AR AR S e T X
— WA N RARBION RS RIS ) b A&, i B B RN G SRR
BRI S ETHABTKIAAGE T 1B BRIIR, X2 AT TR 4 T A2
W, BrEEdEn. B4 2 ZETPIRES TRSESIFRNZBUEL, HArm %
PR YRR TR, LI IR B S S R N, I T A TR
P IRUE 2Bk R IR T .

M, IR 41, 4.2 0403 Z X EE T DUR W AR S B3N &R SR
(I8 P= I A T 3 R AE SRR R R O T T3 4% B 38 B 26 LA R Rk
T . EREARTIA, AR SEPRRE 3 S 0 U A — 3, IR B s &
E AR RES K ETE, % MRk —BIN R H 2R E SR, o
s LA & i A R S AR T I A AR sl A 4t — 5 O o (B2 B T B Tk
SRR BIARL o ARER T BB B AN RO BT, By DAY TR IR B P A0 A% 1 AR
W BB E BRI ALE & I sh ZR A SO IR .

08 ERENBARDNE ——EEENRARE psyy [ 4000
0.7 »— 3500
0.6 ~ 3000
0.5 - 2500
0.4 - 2000
0.3 - 1500
0.2 - 1000
0.1 ~ 500
0 0

2015020920150302 20150316 2015033020150414 20150428 20150513 20150527

Bl 4.1 AT AEA IR i sh
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1.2 - ~ 4000
—— BN T EHNR —— FHANR TR E ——

3500
3000
- 2500
2000
1500
1000
500
0 : : : : : : 0
o oK O O

oM oM oM

N N 5
" > "

K 4.2 BRTITREAS R &l

0.9 —— BB EDE ——ERNR R ENE —— iy 300
0.8 R ” N RS e 3000
0.7
2500
0.6
0.5 2000
0.4 1500
0.3 -_
0.2
0.1 500
0 LR L AL AR ANNRNRLNRRRRRERRERRARERRRRINEEN 0
A N ) A A N
K U L AT A~ S & §§&
& F P PP PP P PP P PO
AT AT AT AT AT AT AT DT DT A A D D

4.3 PRIk S s

(3) BT P XL AR AN

AR P A ZEAE AT R AR i SR B, R H AN TR 2SR T 7 K
SEARIME 22 R HME, B AR A RS B S H e, 1331 279 N, Hohd
TREA 78 A, RETAEA 56 4>, “FARHIFEA 145 A, Rl HLEAb T RETITRIFAS
SRS [R]85 R AR AT 5 AR R S i sh SR I AR e %, el 4.4, 4.5
IR, RO R R A 5 AL 2 U 2 2% B AR R R AR A 3, (B 22 i3k By P B
K i ELAE 17 3 R B35 20 AU A 22 (¥ A8 A P B KT PR, 53 AME T
ZU AN, XA 72 R T Ra A sl 2, M7E PR IXUL M 22 AR ML TR &
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PeBh R XML T AU 7 B A R FE S s 4 (1 RE 77 LA AN R B S e

AN

2 —

1.8 - ——[EEIEENE
16 -

1.4 - — T AR A E
12 -

1 -

08 -

06 -

04 -

02 -

0

o © O A ® % o ®
STV RN SRS KOS S S
I T e I A U e
AT AT DT DT DT QDT DT AT AT AT AT D

B 4.4 R RN SRS i s R AL A
1.2 —— A=
1 e i T B SR
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4.5 e B R A 5 R o e
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1.4

e [T RGN e T SR 2

1.2 4

K 4.6 PRI RO 2 5 IR & B ah R A E 3

4. A EEBINE

R 0 AR %5 5 5% 8 T 47 35 PR 9 L2 5 S R FE ARG, 7 LA AR ST A
ST IR o 25 . A SCZE Bollen and Whaley (2004) fISGHE H- BRI fry
FER_E G54 SRR SRR L, 5 I TR SR 2 117 L RE T BB R = e
HSFAR B BRIRL (ATMC) RIS BRETAL (ATMP) HEAT A%

A8t =ctayspread, + a,Volume, + asR; + a46RF + asRD + aghs_q + & (1)

ASERINBR S BB RN AZBNE, spread, o 4ai AT MMM Z, Rt F
Volumet fR3& FiIE 50ETF E & iy (i s R AIAL 5 &, SRPARR CSLBLE SN, RD
F ETF BIBLRIA 75 3K, TR NS S s R il &, A, N 1 RiERE &k
BN AL IE] ) B AR DL, AR SO B F5 — S B 2 I 3 232 B AR B N da bn
HATREES, ZIEAS A, TR

AT 5 FF- 0 A 53 il Ky g DT IS 1] P B A 2R SR 3 v AN T 4 E )
R ES] Se TIES Y

AStA™MC=ctq, spread, + a,Volume, + asR, + a,8RE + asRD + agASATMC + ¢, (2)

AStATMP =c+q, spread, + a,Volume, + asR, + a4, 6% + asRD + agASATMP + £, (3)

fHT OLS J5 350 IR AT SRR 2 ISR 3 (YIS [8) Py S BEAT Al U1, JF X945
RAEAT M RIEHOCH IR, ar a5y agREAFT PRI AR
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P S, H T R AR R M R 5K, LE T 7 Rl R Sl i ) SE AR O
Bz, FHEFTMETFEA e RER T, HF5HIE, ETPRIANAS
WERTE . MY MG RS SRR, T R KU Sk ~F (8 52 DL 2 KU b
EEOREIRAD, SHIURENS, Hita, 2 BE R TEARS NG, i HIEARR
BN EEZ B AR S R IR, asos E BT RIS NIE. AR
NFAGEF MRV Fag A RESFT 0, BUOMZERUEIN NI & 3h F A
SRR .
4.5 SCIEHY K ST R 1R

ASCARE DL B R B SR A, A I A 50 A5 R R g v, R
2015-2019 FEHI 7N H 43 2 A BB H B2 B HEAT SRR 56 H T4 SMITRLRE i
BN FEANIE ER H.A5 55 % 117 M 5 B2 0, T~ SIS TT 3 3t S M g ) A Ak ek R AR
B A UMERVER TR, AR SCSIER o S 2 PN AL SE 45 2R
4.5.1 ST L6

G, AT G R U 2 RS2 B A R R 5 22 DL KB ELA RS, BT S
FEREAT RIAZ /T R 7 i 7 B AR 507 2R . i IR g SRR H AR B (A ANF
T2 EILEANEA 7T TT %

HUGEAT ADF B ARKE SR o A SO Eviews9. O 54/ 8] 7 41 3E4T ADF
AR, RIS SE RN 4-1 PR, HPAStR VAT, spread, &N HAE
BEAN—H R, HARE - ES G TT MR, FRINE 4-2 o, K
I %A & 2 (A 4E 95%1 BAG AP EAEAa i ik, &8 MAAERIAM LR,

* 4.3 ADF KeIe4E R4t

Augmented Dickey—Fuller
t-Statistic Prob. *
test statistic
At -11. 03279 0.0000***
d(spreat) -4. 871883 0.0009*
d (Volume) -5. 00021 0.0083**
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d(R,) -8. 773503 0.0000***
d (86RE) -4. 814213 0.0011*
d(RD) -15. 41744 0.0001***

%, ok, cokk RN 10%. 5%F0 1% /KT B

R A4 DERIRLR

Series: ASt d(spreat) d(Volume) d(R;) d(8RE) d(RD)

Hypothesized 0.05
No. of CE(s) Eigenvalue Critical Value Prob.**
None * 0. 534384 None * 0. 534384
At most 1 * 0.371828 Atmost 1 * 0.371828
At most 2 0.221494 At most 2 0.221494
At most 3 0. 174923 At most 3 0. 174923
At most 4 0. 105376 At most 4 0. 105376
At most 5 * 0. 053027 At most 5 * 0. 053027

Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values

4.5.2 SLHEEE R34

(1) PHEHNIRE K02
XETAEHIIL (TNC) [R5 (I L P B3 7, 480 T fih 4
o B 45 FUR T ATNC EEAETTL RETTLUBCT AT = AN B 0 4R B0
VML BT BT FRE 2 A R 1V R R, Frfoa, ok,
SYRIAER T, SR 10N AT . R 4.5 heTl, el LB PR T ff
TR R IR S B A 0% 1N L S,
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AT 37 TP BRI BE & s R AT 6 00 A BB, BIFE & s R 2 R A R
MRAEXGA IR ZE R THEE R, A TARET o ATMC XA IR ZE1E 10%AI7K
P B KT, MRAE TSR AR 7 A Al AR RS T T A T b e 2 s S
BT SARY, FLRRESRONE SR T Aa ). AR KR T BEE, MOl &R
P52 5 F MR B R R, WNSHUG T EoRAE, TRl Z0Eh et 145 B 22 % 1s
FERTFRadl], o ASEAE T AEHERE, R N Fae, SRR s
B G REEART /e

4.5 PN BB 25

BT RETH Fra
0. 004868 0. 261529 ~0. 017047
C
(0. 05507) (1. 595022) (-0.408319)
0.029609* 0.125886" -0. 010005
spread;
(0. 073566) (1. 784932) (—0. 186656)
1.84E — 13* _9.21E — 12 3. 11E-13
Volume,
(0. 066894) (1. 778438) (0. 049195)
—0.130431* 0.531324*** 0.014119
R,
(1. 242415) (2.960899) (0. 323248)
~0.035270" 0.901470° 0.010731
5RE
(0. 079056) (1.580707) (0. 120863)
—0.147444" —0.215483" —0.589842***
astme
(~1.796197) (~1. 474441) (—8. 634249)
—0.005473* 0.045337* 0. 005802
RD
(~0. 545306) (1.186358) (0. 749936)
Ajusted
0. 21229 0. 583617 0. 346777
R—squared

e sk, sekfller /) HIIRIRAE 10%. 5%F1 1% /K FR2E, ACULTATA R#AAHEE .
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(2) P& BRI SRR e 5 R
XU B (ATMP) 5 /R i3 O 1 P B AT A, G50 4. 6

FivR . 1EK 4.6 R RFIR T PN EBIIRAEA T e LR =A i
IR ANFERR I S THE . ST R AT AriE 22 DA R [R1 U J7 R 1
RE, FHrswr, sk, *9RIFRR 1%, 5%F1 10%HBE K. RIER 4.6 BRI
ISR LE R, o, TEATARET b, BRI B R XN B B R B
PN F R 23 e T AR R T A HUR ], TEP RS R e AN B3 o 14
PRI T P AEAEAS B5Z 55, RIS 10 WA 7E 117 37 il 208 20 A2 50 i 4R A B 25
Dy IR e B % o Lk, T AR BIAE A= 17 v 7 RS B AR 75 SR IX — 4
RIS TN B 2N T RE T I S8 UG T 40, BERE T E B2 S
AR E . G, WSS G — RS BE RS H b THE, KI5 THE
FEATH BB LA PR 3 B35 /N T 0, BEMEK TN 10%, X 45 R ER 1
RIS & I B R AEREA AR R A T B R S % o [RIE, B4 SO0ETF P4 & B3
(K152 o i LA BGRIT G S, T iSRRI 5 B2 S B F.

R 4.6 T E BB 35 R

AStATMP
4 RRTH FrRET
0. 086384 -0. 092054 0. 022096
C
(0.991837) (=0. 771055) (1.132493)
0.065299" —-0.113971* 0. 079039
spread,
(1.497544) (-2.409752) (0.779019)
9.16E — 12** —6.35E — 12 —6.34E — 12
Volume,
(-4.079163) (-2.196186) (-2.127136)
0.089342* 0.278609*** 0.033790"
Rt
(2.334320) (2.957530) (1.658713)
-0. 124054 0. 400805 -0. 013561
6RE
(-0. 640616) (1. 056218) (-0. 301582)
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—0.178766* -0.171268 —0.136483*
ASATMP
t-1
(-1.655349) (-1.273877) (-1.871805)
0.006577** 0.012770* -0. 002708
RD
(1.752039) (2.057935) (-0.633260)
Ajusted R-squared 0. 464010 0. 193790 0.12639

S SRR DA H LU R S50 . 575G, fE LR 50ETF MU AE Syl i v, i
P XA ARAN SRR P 3h 2 B B2 5o, X — A A F i I R3S A A
FIRIL. Hk, B0 AR E RS, Mo ZohEMaRaREL, W
AR EN AT BRI

4. 6 TR
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