&5 (% 2% 4 00 Eg9m

BRI ASH T BSA TG KD
e e 2R

ka4 X kK

RFRE: AH ST Ker LN RN E T, WM EE SN G B 777
TR, AN w55 EANRT RSN AL AEENFRMNE AX
BAMAEREERR BN ER L HENFHEREARENEE, W BEFRLRE
F(@FXREEFMYOTR R ER) A B B IR E Ko R, 5 R e Rk
FHAHETHEERE RS EN. AR 2RARSFEERO R ELEZNEE
%, ExE o I K i e R B RN B T B i 5k B IR P I A e
Wi W BOR B B TR KR B &, T BROC X A A B 3R xEp IEKH E  e h  H
BB T R EE R £ IR ] B 25 e de 0 B R (At T R A R A &
Hah) xR E T (A8 E ) oY R B0 R R B R AR L s o B E e R
B P4 A KUK i 0 34 B A B3 00 i R AR AR, 5 SR WA b, AR BT 0 A R 10 A
AT RARE AT, EA I 2 HAKXRRAKAL.

KR waEd Efwy NN FksE

— gl 5

TE P E Y RERV ST 5 T, 2K E AT e sl 2. i
JEIRAE R U A Bk Rl T 7 A ) ) e, T S XU ) e T AR 4D BT | B Bk R i )
Bzl TR UER AR , AR TR DA AR AN R [ B XUBS: Wi 11 2 R AR 3 045 S R B, 51 &
FA DS A BR KBS AT AR BE b7 R P I BEAR T 0 182 o 2E T, SERRTE [ R 551 k4
BRI i far 255 v ] [l A B AR T 37 XU S 25 T R AT, AR R B T AR AT B RS 3 S

TEMCH 5N [ PR AT 8 — R TR R IR 5 | o B B e RIS (g AN [ [l JEE ) AR
M 236 AN R U R ™ o U WL A0RE ST PR DA A ] T 8 XU e 1 A 2 5o A S8 T 58
R ) WEPREA TS E AT 00 U AR 7 4 iy 4 BR A XU I (T P8 XL it
1) BTk e ik e FE BREATE 7= e A R (B IR 3R TR B 8 A ) 7 g i o (H 5 58— [ 5K
5 A ERGEATIT I I F AL T T A 7 1 2 ] A SR 2T & 0 KU e 1 DU B5oxfe ik A TR R e [
P 52 1) A BRIXUBS A ] P9 IXUBS: R B2 o X TR S R R s He— , L fih 2 80 ARAXUR , — B3 2l
Zi g i A A BCE KSR P R T, AR T T A ER AR T 7 X8 2 17 7 I sl i AL
IS ELIE Sl ) ZKF AT SR AR ( Bekaert & Harvey, 1997) , it A 4Bk AU X3 28555 24 17 375 19 52 Wi
FEEEMROREL/IN e L AR IS H 4T e T OB A I 1 2 )5, A BRI e sl 200 I F A FRAE S B
T ZUBE BN A PR ( Park & Lee, 2011) , 15 W 2B SRS XoF 45 T 377 19 52 i 7K P HLAT Bl P ) 22 A A R o

* o RIRACEIER) L P EL SR B S AT T, B R 4 R S B4 100028 , By TS Af: feizhaoqi @ 163.
com; X %, 7 B T R4RAT T 730, B R 4l 5 & RS it 2, M5B s %: 100140 , B F{E4i: kang. liu@ icbe. com. eno ZRHF53 15 )
PRI 1 4R34 4 5 2 P L o 5L B A ™ L FLHCE 5 71850009) 9V Y. 140 RS0 B 2 R 19
BRI, SCHE A M

25



BT X R SRR T BT 3589 K 3h it H A RS E MR

H=, 2EREAT I USEETTI0R) X A& TR & BRI sl 1 K1 EAR B , (0 i A I8 3 58 4
Ui 13 YRR E ( Baele, 2005) 33X BEBRAE RIVEEXT T F HORE BE 08 19 AR G VR AR 35, BE 72 oA R 9K 23
(7 s 752 381) 24 R IR A e JXURS: 79 77 T PR 2R D52 o DRk, 7 v R <6 ol s SM TR 15 5 R, Ui
B PIAk A XS, Xof o 1 T 37 104 i 2l 0 7K, BV ek 05 AR T 37 52 4 sk XU R0 [ Ay XU 174 552 i) 752 8
SRR , € A HTE 3R W5 b A T St (1 S g 25 O

R, B A RIAH OGS 32 B R AR AR [ BRI R i (2R 77,2014 ZREEAE 2015, 2221404, 2017,
KICHE [ A 42 55 ,2019) % T 5 T 3 B A sE AR A R FEE BRI AT g, g7 i a i (8
TG TSR T 1 EL 52 T 4 6 U8 Bl das 000 R A0y [ R A 45 i 381) — 561 W IR s 7 )l e
JEAS 55 TR IR A9 2 57 44 ( Schaeffer & Ramirez, 2017) K HIF] 2K ( Abad et al.,2010) DL A X 35,
i3 1) 4 S € ( Tsukuda et al., 2017) o M ERYSEECEE , — & BE 4 F 25 11 35 A0 2R i TR A
#E, E 7 B B I A AR R PR SRR R . R R B 1 8, [
W W BEOR 5 52 T BOR , DL SN R AT I JR 2 IF T 345 46 14 T 3 BE Al ( 9 [ 0, 2000)
=R R R e RO R SR 2017 AE 7 ] “foigRiE 7 T8 , BE AN BT I E A Aot g
Yy, BB a) T USRS AR A8 5, S A3 08 38 4 A b [ [ 52 69 LU A5 DA 2017 4F 6 H 14 4. 00% PRt
BRTE 22019 4E 11 A1 8.63% o £ b4, WF5E AR XSS X v [ [l fod i 37 ) b R B2, DA B A AL
W 2 A 114 52 i) JEL A B e e o R S S

TE5E T FE PR BEA T b, AR BE X0 7 B AT AL B KU R AL IR 4, AT 24 HAT AH
(] (R TR £, ANTTT “— M 8 7 ST o fh 2% el e o LA e 22 0[] B, A G 98 DA AN [m] B 4K
1 E T 7R R AR E B AR RGPS . FEMBGE T, WR T4 T 58 2 FF IR A IR 4 5
ot P XU Vi A9 o7 > AR ], 25 T R AT TR B B WA 25 AR SR AR R ) o Ak, 2 AN ) [ e o 38 0 i %2
B4 2 5, IR ARG 6 i 7 37 T AR B8 ) — i AR 5 1 o AR DR SRR 3K 75128 1 P 3 A6 46 K TG IXC g
B EAE T3 R TP ICREBE ( Geyer et al., 2004; Gomez-Puig, 2009) o Hrp HAA MR 4518 2 T7E S| A
MRICZ S, BROTIX B % ] Aot e DI B9 BRSPS 3] 1 0 385 B T, DRI PR 2 0F [ 4o it i 4%
HBORBR A o Pagano & Thadden(2004) % B sl 22 55 & BT IX. [ fof 2 W 45 HRATI IR A1
2250 — > FZEH o Schuknecht et al(2010) % BLERTTIX B 5 -5 72 ] o () B RS 282 25 7E
UREEFEALI R 5 25K, 2% [ e AG AL [R] 0 0P B 2 A ) R3¢ IR DRI 2 B 2 SR R THR 3 3K
X IR EERE.

SR, 52 FAUE 22 530 i sl 22 5 55 PR 3R s i), A [ ] 2 £t 1) 2 S P RO AR 52 4 AR [
BEPE ISR , Z W FR G0 XU, (%) 22 S, L X it B DDA 4 R R AT LU A A0 AT 2 A D R 1
Barr & Priestley(2004) %< | 43k F A VHIAE GG BUBWCES A ATTHY %™ & MBS o7 1 4o 7
SBPAT [] o 52 3] 4 R AAS 9 2H DAL 3R 9 520 > U IS e A2 B0 AS PR ER is2 m, DR R R Ak hy B
A= B Y BT Sharpe, 1964) , BEIRFE AN 5 2 ER T3 & 52 2 0 E1); BBz R Z 2Bk &
AR, DS R A Ay ] B BEAS B )7 i M A4 B ( Ferson & Harvey, 1993) , BWRE AT 7 5¢ 40T
Jile Barr & Priestley(2004) % B, =22 BRI [ 5T 375 1 oK 55 I 58 2RI, T2 AL T8 2P S
SEA T R Z AN HERIRZS . Abad et al(2010) K556 1 520 RRTT X [ fot i A 1Y X I8 A 2R, 4% [
32 WG X R R SR, 32 4 BRI R I 52 /0N o 3 R 25 MR DX XU o 4% 6] [ £ 1)

@O ABRIXURE R 20 5 [l B AR T 37 38 3l it KT 8 A2 — FoIR S L R 1] 5 A BR B AR Tl g A Ll 2 1 1) — b R BUE
ARG I 5 EERGEA T Rl A R B N — A B 2R e # [ R x SR 0 ) S 0 e R X PN A R T4 AR BRI L 2x a4
PESETE P E G 2RO T AR RE RERE o ZEILTT ST, R BRORUR: D8 Z0 06 [ A 7 3 B 3 s th K St s B 2 BB 4T — 5 i, B
SRS B A I AL A T URAS B S S A G B (e R G I S RS DX 2 AR BT (H 55 — T T, Bl e fE AL
o VB ) 4 9 Bl ) 3l , I X R e B R g T L o

26



&5 (% 2% 4 00 Eg9m

HE LM Pozzi & Wolswijk(2012) A BUIK T IX. [ o1 72 K HF & WL 18] 52 DX 8 PR 3% 04 52 0 72 2
RIEFETE o AER:, B0 U BRIE vy HEAMOMS 28 G IXURS: A VA T3 LA B A R 8 77 S A A5 2R Y 3
A, HH™ A T DU, 5 0 AR R RS0 Y “HRE A 56 7 AL, D R B 4l Rali ok 1A

ST BRI AR SCHEBRIT ST 5 ] PR 2R FBRR G DX A TR 2800 v ) A ) 300 R T o ) 3 2 ¥ 1 285
IO~ 25 5 S, R B I AR AR S | 22 R 3R A5 B B AR B3 7 M A R, 546 < Rl
ZEAETR b [ A XUBS: A2 e AR SCHA 8 R BALER LR LA 5 T -

Ho— 105 B AR 254 B L I s it 8O0 o %07 ik O AZ O FB AR L 78 58 2T i) [ B
WA i T ATEAEBERE “BEAR” AR XU (AR 5 8 bity) 6 7™ A B 52 , T L3 i X 35
P BAC B A LA BR: B, A 2 BR A R Go kAU (e IE [R5 R nvily) A RESE WA 937 f A
(3 ( Baele, 2005; ZR£IAXAE,2011) o M FRSCIRA , — D BALAER 2518 2 28Rk 00 B i 55—
BAL T 58 @IT M8 270 Z A SRR . O ik, AR S i 25 ¢ 42 sk 3L [R5 20 oo 1 [ o0 A%
BV S 20 3l )t R R A 3 sl i (497K, 0 [ o2 A% BRI 30 c 3l vh AS BE i e BRI ] 15 8 i
BT VAR AR I R, A AR B BRSO AFAE A T s B0, 1M HLA & n]
LAE i 52 RAHBRE R ML 2 o (BAESCR T , BRI A i3 S 2%, IE IR ] T H AR
B X — ATk, B B 1R 3 i AR I B B A ( N AR P R RS S AR ) L (HE AN A
PAGE BT A B 5 [ B U sl G R R PR XS 195 4% ~ AN 5 1 ( A R MR ) 25 PR 3R, U T A
R AR B _E AR B BT NS AR [ 7 ) i e TR, (L ik — ik P AR R B ARAR B e AU,
ARICR B B Hh 5 % Il Hh A I BE R e S D A DN NS IR T T 7 BT RS BE L T
H AR T ARk R b i /e 454 B 5T 3 22 6] A A F e

FET Sl A R XU A LIS S ] XU IR TG XA A DX o v ] £ ) e et B G XL
TEMY e — I, S ET T AR T i s TS 3 B rp A D B B AG , R 4 A BRXU:
(HH LASE R R O AX3) XA 5T A v HH AR AR T, A Bk KU W] RE ST T 9832 L A B2 i
AR 14 SR X 4 BR BT AS T 477 1) 52 0 sl X 201 A ( BN RR SR AIL) BRIV 5 1 XU =2 41, lROT IX
AR AT XS ATS S8 T REXS v [ fot T ik AR etk it o DAt AR SCHE T 290 GARCH BERUAG - “SE [H—
BRTCIX WU ZR AR, HEAEAIE 5 56 el XU AR G DX A A XL o v ol [ T 37 040 904 sl i o 20007 e G
SN ER o I3 —J5 T, QR BTG IX A U X r [ [ 5 Ay i 28N 3 114 R 4 o [ [ 5 T 4
JRUISE S A IO ] st 2% 1 5% ] PR 2R RTRG DR A TR 38 2 P R GE PR R MR KU o AL 2R AF T, AR SOk
T2 70 GARCH-M £ BURE 4% 1F [5] B 98 A B 7™ % f A58 280 1) S 308 TR 3% o 4 Bk B — DU, ( Barr &
Priestley, 2004) §"J&2% “5& B —RRICIX " BURKE 2 -

= XA [ 40 R £ P e sl i 13 2800 EA T FU RIS o B AT SCHIRE 125 58 S0 KU, X 214
el oL A By st 7K Y- SR, AN [ 0 IR A ] 5 P B A I A DXL, B Ut i i BEAT WP 4
HHSUTRR XU FT At b fft 4o 110 BLIUIMAC £ O 90 30 ( Fama & French, 1996) o it WBRIEJZ 17
SR A DR Xof A )T BIR 5 5 4 0 sl v oy 000 2 B 35 A R e 22 53 IR A AR5 7 A i, AR [
JOIRR i i A SRR USRS B R Gtk 2e S . SEERIR I, 25 T AN (R 0 BR [ o ) 0 s i 14
WIFSE , BEAE S SR M [E PR W R AL 2 i 2 B R P BTt %

HEPY, 3 Kalman JERR R 255 [ ot 2 i HH AN YIS AZHFE . Kalman J§3( Kalman &
Bucy, 1961) EHETIRASZS M IE M —EIEAEIRRIT %, A L2 60 ARURIH DOK B A 25 4
EEIE B FA ] e B Rl & SFE 2 OU AR B2 . A TR TR AT e
Kalman JEAEITLEARZ B W FHZ T2 95 BR , 0140 T AR A5 2016) LT B2 fix CIR 05 5 Hi i
B, iz ] Kalman 20T DR REEHH R A KU 7€ 4T 1 52 UE% %6 Kalman JE 272 75 2248
TEMITEOCT SIS E Al (B G B v] REAF AR “5 07 22 7R 4 SRR RN Eh R ( 2011) WF

27




BT X R SRR T BT 3589 K 3h it H A RS E MR

FEARW rp I B T Y i 27 1 2 il sh 2 BT B35 B9 ARCH &0 oy g, ARSI i — 2B 37 i
Kalman JEHARZ  BEE T 7 2248 " BIRISE, 42 ] GARCH #5274 ( Bollerslev, 1986) fifiih 757 22 ) 5
GEEARAL A “5 07 22 "B AL Kalman JEPEACER , BET SB[ Gt shids 1KV el

T AERERE BB 7T A At 5% [ (o T 47 110 Pk 228 JRURSE: R RE A o o 4 2 i ] XL A1
A%~ DR S 1 AT FTYIMA A A IR AR R, ANESCRT ASES 7% XURS: i 0 4 R 300 6 3l A1 Bl T #5983 It IE
PGSR, 5 RS D v [l [ (A4 23 R AR A A B SRS A A9 45 8L o AR SCHE IR S o i D
2y AR L R Sl 1 A AR AE T AR FE PR AR B e B IR B A =7 i) 3l
AR — 2 SRV T T A B s 1 AR IR Y, BRIV AR [ 651 T 52 56 [ DR 3R IR T IX A A5 TR 28 B Y 52
M2 JRE AT LA I ) A ks — Rl 2 PR 07 2 D7 2 S AR U 5 A0 B2 e VR Ao Tl ) DU B 1 ( sk
exposure) JE AR (183 = 1 1 5 40 41l B2 IRURE A O S RFALE

A, iz AR RAZ Hox FE e st Hh A I A2 RFAE HEAT 40 . 5 Kalman S8 G THI A ML
1z FE RS S R AR RS RO A T AL A A 7570, AT LK D [l fod e sl gt B PR IR e AT A o A OKG
BI85 T BR824 KU i 177 £ 2. 3 32 ) ( Amihub & Mendelson,
1991; FHETCAF ,2015; A FRIKFNMRANS ,2017) o il A SCHY A T S 2 e ek 22 T [l 4%
A [ AR DG PR 1, A 6 T 4 PR 2250 6 1ot 04 st £ 7K ~F- B A e

T WS IR IR T A A

(—) FET05 S A I Bl i A

7R A TE S TR 5T 47 , XA B9 20 B3 Ak 4% 9 mT LT B3k > b A5 5 o XoF [ £
W& S sEm , A B R k3L E B0 vh 20 EH G 0N A% 2 iR gt , B4 [ [
i 17 37 T T i 45 2 it e — 20 (B R s 9 RO R B A 22 5 iy T i A sk 3L [F] 45 R
B B HA AR R O S i (5 R R AR A 0T 0 ( Fama, 1970)
B AR (3EH LA S AR %67 A 100 BRIV I8 3 a] A5 4 I W T A AR OGAR L A ko AH 6 SCik
B X —J7 1 o T A 56 [ B % 2215 377 09 3% 3 i H %00 ( Bekeart et al., 2005; Baele & Inghelbrecht,
2010) o ASCLAZITIE AL A W5 E BT S 3 Hh 7K

1. AR 23R KU 1 36 [ — BROT X7 XA AR AL

R T I 5 1 RS R OC DR A XU , 28 K43k PR RS ALY™ Je ohy “98 [ — RROTIX 7 XL
PRI, H. 50 GARCH BRI e TE A A0 F

rus t 8us 5Pu us,t— gm t
N
reu.t 5115.2 6n11,2 Mew,i-1 Snu,r
Eusit | ‘Q[—l
, = ' 0 ] =AA+Be,, &, B+CH_C+D¥¢_&,\D (2)
gcu.t t-1

Hor,r, AR E BB B HERE; 8 REBESHGEM w, RERFERBEGH: &, (REH BV, r,,
il r,,. o2 56 AT X [ LA AR . R EES p (p,.) BLIEHBOTL A S 1 IR SE
(BRICIX) FE ot A A0 iR AR U a3 5 S AR 3 2 22 IR o B0 4 R
S B R AR B AR Z 2%( Barr & Priestley, 2004; Abad et al., 2010) o B AMFI7 22800 H, 775 AEXFR
BEKK #5( Engle & Kroner,1995) R/ .¢; J& &, , <O IFUEN 1, 5 MIPUE N 0 Y EAUAE I

O HERRIHRIE R . TEE R kb, B 0B AU TR S PSR A — R TR A TS 1 B
Wt , — e i T R (5 SIS M B BUMSMEEE &, . HRIEARTTIHIR &, BT LTSS ST A RINUIET 2165 B A 22 1L -

28



&5 (% 2% 4 00 Eg9m

KEGH R (e,,.,) MBRICXE R (e,,..) ZIAIABE & A FR LR (5 R — 4L 75 B gk 3h .
N T MBS L PR B AR T IX A DR 2800 o [ o ol 8 nfr i R B2, AR S ROC DO LB 132 243 A
BN ZRE 20 2 b, Rl e 32 2056 F P R i i . 3Rk

811,5 t 1 0 eux,t
‘ = [ ] [ ] = Kt—lez ( 3)

& t k[—l 1 er’,u,t

O-IZLS t 0
ol 0 MWW = [T e = KWK (4)
0 0’3”.[
Cov, (&, ,+80.,) h
K = us,t eu,t — us,eu,t 5

i Varlfl( Slls,l) hus.l ( )

Horpr e, RFRE R FNRIOTIX [ ot T S 7R 1E AL A 2 i BT R R W, ARSRARDY B9 25 F 07 225805 < b,
Al b, o3RRS ) 25T 22 L ARERSE B RNRRITGIX ) AR DM T 22

2. WUNZR " P AR JE T Kalman 383 AR 19 AEBTFE

AT s AT s e R N AR IR R D ORI — BROG X XU ZRAG B, 1 i e At
ST [ PR ARRTC XA A A2 v ] [ 55 i 3 1) e sl i R 800 [RTINE, i i 37 i Kalman g8 ¢ 44
Z MRS RO, %5 55 T sl i B AR R 3 A9 Kalman 3837 1A 2248 B 58
Kalman 3¢ “[fl 77 22 "W BGE , I SUVFsk 2207 22 B ] R B AR oA Al . BRI BEE I A0

Tin = Mg T &y (6)

Eii = But Cust T Beuwt Cous + iy (7)

Busie = Bucwict + M3 Bewnr = Bewict + Mt (8)

hi, =wvar(e,, | ,_) = oy + aileit-l +aph; . + O‘izé:?,z-l (9)

Horr,r, AP ERI ) FE e EH w0 e, s ER B G UM AR . & 52
B =AM HRR R —RRER Y EAUHE e, At “REOTK B ) BHEtA
B e, FYd =R EAMBYRETOIE ¢; 0 B Boa SR N T BRIV HE0) [ 0t 56 [
HEABRTCIX A5 A B v il O BURREE | DL AR N A 35 s i tHKF o R BORT R (e, ) BOSR1ETT 22
H TGARCH( 1,1) By ik & JE e, <O MPRUEDY 1 R WBUE D O f R AR o BT
fi g, S AR H S EABRTIX = 2R B S B AT, 2k h:

Mi-1 = 6£XL,I,—I + (SMJXU,S,I,*I + 6euXeu,H (10)
PR Kalman 38R 26 FSE00 8441, EZARBUAE A Iy i : H—, i g A7) Hhik
Sliied 1 S50 B, BEBT % 5l , Lk S RRAE f A 4 i i ( 8) o, i HAT A BENLIE ERRT . H =, 2

VRREIRERY(7) (52277 22 AR I, s HNE B 4% i TCARCH( 1, 1) BRZE( UIBERL 9 FR) o
HEAh BN 7) MR ( 8) MR 2E AT & IEAS 0, HAK M T A OG o Kalman 8 A 5
AT IR R B2 0 — 1 I 2 A A B AR X e, 1EAT PO, 55 G A 0 A 00 A 3
Ei-rs WIERIE AR v, =6, — &, BRI R 25 FUNRZMRIE A B, =Bi-r + Ko, SN
i tHZH B, A BT EDFHR AU R B, A0 9 K, AU Kalman J8HHE 45 a9 Kalman 3§
PR 2 5 B RAUSRIE BEA T SR

__ 1 _ L _ e
[, = 2ln(27r) 2ln( F) ?,Fl v, (11)

Hor, F, 3 o, 1977 225
( =) SIS Pl RO 4 22 R 38 25 P R PR AR 57 ke AN A5 1
AR SO S5 AR I PR AR B 7 T (™ J A e J— K v ] [ 5 (1 A IR 2R A ek o —
29



BT X R SRR T BT 3589 K 3h it H A RS E MR

PRIRY e “SElw — BT X "R R, B eb [ [ e ) B AT A B 152 A B KUK PR 3R ( 2/ 107 22) Y
i 2 A, 30 52 3] 58 ] XU PR 28 v S8 [l ot R A0S i 14 2 A0 PRy 22) FRHRROE DX RS A XU PRI (e BRR
TR AR 1 25 U 5 22) ISR o 5 | AN /2 (838 2l H 2800, BID AR 3/ &7 38 IXURS: PRI 2% v ]
B A A A 1) 52 Bt P TE) 284k o BB B E JE 0T
Tiv = BustiMusi1€0V, 1 (T 3T ) + Bouti A1 €OV, (15Tt
+ (1 =By = Bewu) Aiyvar,_ (1) +e, (12)
Towr = Bewwstt iMust-1€0V, 1 (T oTws)) + (1 = Bowwottd) A var,_(ry,.,) +e,, (13)
T = Ayqvar,_(r, ) +e,, (14)
e, = le,,,e...en,]1 X, —>N(O,H);H =CC+A%_e’, ,A+BH_B (15)
Hor,r ey A, a3 SRR SE EATIOTIX R () i p s A as - B, ARRBEE 1 3l
Ui 17KV JRAS SCHE T R T A A B LR A I AR P Bt Ao B BT B 23 AR 32 [ AR
TEIXOX H I8 Bl it RRNE; B, AT S B XS RS DX 38 Bl 46 HE S0, i B RL 2R 1 e gl Vi 1 A5
RUAGEATH o o RIRZETWAEMIER . H, BB 19560005 22 - Uy 2256 0, 30 HAT &
BEKK £ 81( Engle & Kroner,1995) F2/5, Horft, € J&( N x N) XIFREEFE, A Fl B 2 ( N x N) FE 5 E
A AR H, B, BoE 7 22 R PO i TR 15 22 V- O FI AR 5 22 BT s , B 22 i A
JP R P AR DT 018 22 ATy 22 0 ) B ART A I SO , AR SCEY SRR R A FL B XS AR o Ao
Xt MGy 23 ISR S < T DR ] 55 T 42 68 AU A s, AR SCE A PR o s AR 4011 B AR
FHPE KU I I SRAAIE , A AN
ANt = exp(bX7) s A, o = exp(h7, XL ) Ao = exp( B;Xj—l) (16)
FIRFRAFUR R T RS s M BUE AR 2O I, b X)X R 2 IR ] RO IX A
T EA A A DE RS - 7 EESAEHEI & S 1 r IRy R aes 5k
TTRRAIIA #5120 s 2 5 R 3 2 22 D KK R (i B0 s 20 S I I B A R R 2 2%
F BB ol T s K B, A AR FE— RO AS T o ] [ 5 A R A i () P 52
B A b PRI 2R < 5 ] PR32 FNRR T IXCRE A TR 3R 452 T, T 3k 46 PR 3% L B ) 3 R ) 728 1 38 30 i S 7K1
B KBRSE o G E AT S8 ARSI L By + B = 1,3 (12) HEGT7 22 IR AL O, T A 8
B s R 52 256 BT X A 3R B2 24 b [ 5 4k T 58 400 BRI B, =B, =0, 5( 12)
T 2 AU 22400 0, %GR AL R IR R AR BT AR T 7 s B ( CAPM) |, T BB AR 25 H 32
SHERS ISR

= Peshla SO A SEIE S BT 5 A

(—) BEAKLR A4

AR SCHE I I R T DX R T [ = AT S0 R FS 1 o e s it AR o b R T AR F S
KAV S 4R 2 10 4E0) SRR AR S ARI0) iRl shits K R 2 5. BIiA REA K A
JERUR , LIAST Y, R I8 T Datastream £ 4 «

S T ARG X ) A0 R i 4 55, T B BRROT IX 19 AN [ 58 AR SR BT 2 e (ELZ B
T Datastream B2 (K50 7T AP RIS 1 3 AUMS FIVPLR 10 25 57, AR SCREBR AU FIIT R A R &
IR 2% R HOR I e [ o 2 RIPG BEF 45 7 AN 3%, I LA R R G IX R A AR DG . A
HRIRFEVER T | X 86 [ 5 — MR BUR 5 55 R AL IR A5 BT X 19 [ELE R LA 5 T 69. 823%
(2019 4F 12 AHUE) , BARSFaR I HHEERROTX I S Emaulies R masa R

R = ;<Rk,twk,t/ AZwk,» (17)

30



&5 (% 2% 4 00 Eg9m

St Ry AR 13 T ARRIEIR BB 5 RIS 3 %, PRI s
) FRRATT: S, 036 13 7 ARG 0 5 P00 s ) e (e A

2 1R T 45 17 K 00 A R B (A2  Srh A A
B U TR A2 % ST  FEAT I3 K S0 R0 R A 2 M I . M
SN LR T 0 0 B 35 S 2 4 0 5 T ) A G5 T bt
2o AT LRI e 0 4 X e 5 LB o B e
R A REA T R

* 1 &7 3 8 fik A AUMK A R ST AR AE
AT 5 HEA B 2 kB[] SRR SRR
=4
1 ot 22 18 ot 2=
% 2007 * 072019 * 12 0. 336 1.538 0. 151 0.533
5T K 2007 + 07—2019 * 12 0. 386 1.221 0. 165 0. 464
e 2007 * 07—2019 * 12 0. 104 1. 054 0.0323 0. 546

( =) EfiE A s i) ml Ficml o

PEAG T RIS 0 0 Sl AR 2 |7, BB AR L A AN ERAE B AR 5% T rp it AR 4k 1) T
WRE ST o B v A [l 0TI [ Aot ) A A 4 55 A S AP ER AR BAR G 78 B RN F et K &
=a, +bZ  + b7, +e,, (18)

r i

Horpr,r, ARGEPERK IR Efin @ sl 20, RE D EAMEBES: 2], REINBE
BAES AP E REFRESMUOTXEEES: o JEPMRED . %305 R 5057 &
B A RERTE AR — 2 3O @ N BE U, R T 02 58 2 TF Oy, W b A ) 15 AR &
Z;, o A1) ohr AR RE DR W3 U 07 = 05 R T 370 e A DAL O U0 AR i £ B A

Z5 SEER(18) Hor, MR SR B B b =0,

* 2 ET o EAASEEEZETIN + E E 7T
EEEA KHER | EHER FEEA KHEMR | EHEMR

A B RO X A E AR A A4 £ BT X &

P % R 11.928 18.979 | % R 12. 672 17.877
F 418 ( Wald % 3) 2. 659 3.870™ | F it {E( Wald 4 5) 3. 666 5. 000 ™
e =EERER AL AT X R
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F it ( Wald 4 36) 5.309 5.823° | F Giit {4 ( Wald 4 5) 6.101° 7.574™
A& P B AR MR A

P % R 6.110 8. 205
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AHEPE( Dumas & Solnik,1995) (235 ( #k) EHIAY 3 8 ( Fama & French,1989) 4G i F1] K ul 1%
TR RS0 ( Bayoumin & Eichengreen, 1998) 45, 8 03111 % 0 e 5138 45 2 22 3 2 229
S 17 5 TR HIR A 058 2 I BRI %0 0 W 530 0 S W T 2857 Ve 2 ] 6 2
IR T EUORER)( Fratzscher,2002) o Ay, AR 15 B SE A6 50 48 % i [] AR 0% T 8005 1) %o 4o 1) i
Bhias N RS B BE AR T SRR R IR B sh g . iR AR S AR S AR A
FEl ot bl sl ¥ H R AH DAY, H— ek A An T

81',[ = Bu.ﬂ,t\teus,t +Beu,1\teeu,t + ei,t ( 19)
Bus.llt = uns.O + uns.qus.j,tlI;Beu.llt = qDeu,O + gDeu,jZeu,j,lH (20)
2 2
hi, = var(e,, | ) =y + ayer, . + aphy, ) +azéi, (21)

ERBR A B FUVE E BT RS i K B, A1 B, B I ARRFAE , FLAS AR RFAE e AR
(20) FriksE . Z, AAERMRA T Rl 5 BAZ B G  ih 5B Esh i Y R 2R BTl
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3 2
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i=1 i=1
3 2

Beu,tlt = ¢eu,0 + Z (Peu,l,iEconomyeu,i,tll + z ¢eu,2,iM0neyeu,i,t\t ( 23)
=1 i=1
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3 Kalman g R 15 P E 5 35 [ ( BRITIX) OECD 25454026 5 B A I 28 A 5 2 80 OECD Bl A5 0
R B AR AH O R EOCH OECD T 2% 5 15 O He B B A8 AH DG R B0 F2 =, B o e Bk sk A5 3 AN B
SRR R RSy, I ARR AT R R F-o Money,, , F1 Money,, ,,, 53 1A 3R i SEF0 rh BR B T B
SRR T i R TR o He— il Kalman 389 23 51K A5 Hp [ 5 55 [ ( BRoG X)) J6 38 71
SR AR A OC 2R B BT I I A B AR AR DG R A5G HE T, A3 T A 58 2 SIS AR OC R 80 =
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25 HR T & U AR P TR0 52 T B R DR FE A S K ST O R B LA AT I 22

%5 2 A ) B T B A TR o B B RO B0 KT AR
EENCE S G X A& 7 EAE AT R %
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2 5 #4 ZFHE
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% (0.123) | (0.132) |(0.0787) | (0.239) | (0.176) | (0. 144) |(0.00000433)| (0.0952) | (0.281)
s (1) MR R 5 i, A SCHI O 2 A ] R T e 2 ] R 3 DN HASA A0 8040, R TR R B R IR P 2 vl 2B 2 1.

AHHICI 3o oA 508 ] PR 4% 3 53X EEAT 08 sl das th A s e B, — 5 TE , IO W] el 22 % e [] R A 6% T RO e ) TR 7 1

JITA 2 R YIRS 2 v {HL 55— D7 T A TR DR 3 43 28 A e ke L i s i HE B T T RE RS B35 i 2R B AR B T R

SRR DA TR B 2 REWE R AT I RR . it AR SO B R R R 32 o AR R EA TR d M G 06 . A6 e B,

ZPBEFENFE 2 A ERS R MECEFRE P& 1 A28 R, R e % 0T Dl i R R 58 . (2) ettt A

TR TR R P PR GEfEHLG Kalman 383 BT AR (B B 2k T B R AL 3h . DI 52 mi 21 AH 568 R PR 74 18 1 e

o A AT AR AR T R R SR AE AL AR AR BT P 3l AR AR I Ry 2010 45 1 H .
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Buiii = Puno + @y EXvol, |, (24)

Beu.s It = Pewo T ®...1 EXvol,,, | ¢ (25)
Hrb, EXvol,, | F1 EXvol,, | 53 AR R 50,36 70NN R T S8 BROTTH 2R (0 3 s 7K1, 1R 3l Y
HHRITERHET GARCH( 1,1) BEAL, A5 R T 5036 7T( BRoT) 538 5 05 2%

26 R TIPS T 5t S Hh KPR R B SRR Ty 2207 BRI Al T 2R K. AR
KSEBIAGTH I Z Sl v e Jo 300 el 45 4030k 2l i H 500 LA I8 25 4 7 o) i) o 03 v ) R 20
FEfE, AR S SETTIE R s K o, HAGTHE N A%, HAE 5% M R E MK BB Bk
N R S SETCIL AR I B2 130, 2 0 25 AR A1 5 1] 81 2 0% v ol 6 80 el o ) 9 sl ¥t 2800 o 81
2015 4F 8 J] NRERATIHHE AR S oci R Ml m L 81LIEEC) ZJa, AR 3Lt
TR 1) SN e 5 3 JOR L AR DU RS T T 56 0 PR 3R X w0 e £ %) 0 s s+ A5y 22 B o Ea 4
RERGRFAE( W 1 TR) o

* 6 02 9k 20 Xt B B AR 30 i KT e AR
EJENEES BTG X B & T EEAAE I R
AR ET AR LBUTG
B4 L e
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Pus,1 Peu,1
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Summary: Volatility risk in the U. S. and Eurozone usually leads to turbulence in the global financial market. Global risk
has had a greater influence on China’s capital market since China’s financial opening up. Therefore, it is important to study
how global risk, represented by the U.S. and Eurozone, impact China’s capital market.

In this paper, we examine the time-varying volatility spillover of global risk to China’s government bond markets at the
portfolio level, which is constructed by maturity. We then test the risks of and expected returns on government bonds with
different levels of maturity under the condition of financial opening. We allow for generalized autoregressive conditional
heteroskedasticity effects in innovations by modeling the time variation of volatility spillover within an extended Kalman filter
framework. We build a multiHfactor international conditional asset pricing model to test risks and expected returns. The
model permits variation in the price of, and exposure to, risk. The pre-estimated volatility spillover level allows the
influence of local and global risk factors to be time-variant. The main findings are as follows.

First, the volatility spillover effect of the global risk to Chinas government bond market is significant. Its level does
not show a significant upward trend, as the reform of China’s bond market is still in progress, which has limited its opening
to some extent.

Second, the volatility spillover level of the global risk to China’s long4erm government bond market is significantly
higher than that for Chinas short-term government bond market. This implies that the long-+term government bond market is
affected more by the global risk factor and less by the local risk factor than the short+term government bond market is.
Therefore, the influence of regional risks, including global risk and local risk, varies systematically with government bond
pricing. From a macro control view, when adjusting the short-term policy rate to implement interest-rate management, the
People’s Bank of China should consider the external shock to government bonds with different degrees of maturity caused by
the volatility of U. S. and European debt.

Third, the volatility spillover level of U. S. risk to Chinas short-term government bond market is significantly higher
than that of Eurozone specific risk. The volatility spillover level of Eurozone specific risk to Chinas longterm government
bond market is significantly higher than that of U. S. risk. This implies that we need to focus on Eurozone specific risk
when analyzing the impact of global risk on China’s long-term bonds, and on U. S. risk when analyzing the impact on
China’s short-term bonds.

Fourth, economic convergence and monetary policy convergence between economies play a significant role in
determining the volatility spillover of Chinas long-term government bonds, while monetary policy convergence plays a
significant role in determining the volatility spillover of China’s short-term government bonds. This means that economic
convergence and monetary policy convergence will promote the volatility spillover effect of external factors. In addition, it
implies that an independent and robust monetary policy could effectively reduce the transmission of external financial risk
factors in times of crisis.

Finally, we apply the time—varying volatility spillover effect to the multifactor international conditional capital asset
pricing model. Our empirical evidence supports the time-varying characteristics of the price of, and exposure to, risk. The
expected excess return of China’s long-term government bonds is usually higher than that of China’s shortterm government
bonds. This situation reverses temporarily during periods of recession, such as in 2008 and 2015. In addition, the expected
excess return of China’s government bonds is usually lower than that of the U. S. and Eurozone, and similar only in times of
crisis. This occurs because Chinas government bond market’s price for risk ( reward to risk) is much lower than that of the
U.S. and Eurozone. Chinas government bond market’s price for risk is not sensitive to changes in risk due to certain
restrictions, such as market segmentation, weak liquidity in the secondary market, and the imperfect transmission
mechanism of interest rates. It also presents a low level at most times but soars during special periods, which may lead to
sudden crisis.
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