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(2016) AT 7T W 3 [ Jet 39T 1) 5 AR A xof o A SIS 20 24 10 B i R € LU HLAth 2 22 [ X 2011 25%
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5 (2008) (R FTEs R 7 v R 5 3T BR 45 ) BE % 9 it 7T il 5 B 0 BRSO B 015
S

SR 2 AR Fv S T e 43 A2 2 RIS & it 28 vl 1y T3 00 PRI 48 A7 e 3 (0 AH SRR L AT SR I
HERZ o K AME ST IR RS i AN LR AR BUR R R BUE R, R KR
#t (Duffee (2002), CuthbertsonandNitzsche (2005), Adrian, Crump and Moench (2013),
Joyce, Lildholdtand Sorensen(2010)) o MU B 1 i 757 4% 5% 5 % 2K 48 117 3[Rl H AN
i 5 e OB T SR A [T . G B2 B4R (K A B 52 PR AN R AR AR SR I AN e M Gl
R BRI SRR TE AT D, HRHRAVH & 1 3 B R AR X TR Sk T8 KUK 1R
(R BN Bl o ANV 2 TR A R S 00 2 U A, W B 3 7 K B Y R P A

I o

KA R A M 2R BEAT 70 AR IO RH SRR FUAT VF 22 SERR AN B IR  SCe H e, IEIE R BRATAT
LAY i B ot i o A AR AT I ) SRl Jir AL 0 = S 3 8 KRz e 3 5 DA B B2 T BCSR )
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SR FH T 2 )R 2R S0 B 45 M A TR AE SR SR X IS 3 R 2 0 A o 00 PR 465 g 5 2 L
KT Vasicek (1977), Mo A AR08 Ornstein-Uhlenbeck i #2. 1 Cox,
Ingersoll and Ross(1985) fEHELA 5| NP7 iR ARG, Tk 1 Vasicek FAY H ki Y]
FIZR ARGy GO BRI o SR TR P AP AR A 0 B PR Y, Duffie and Kan (1996), Dai
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AR (L3S JSZ AL J@ B K PTREA T (Maximum Likelihood Estimation, MLE) ff]
FRAFEVEAE, ACM /N IR (OLS) [EIASRAG HA A S ¥, %k 32
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Tt=]'0+i1Xt. (1)
Horhx EESEMERRMEE (P R I8EAE LA T BE B0 5 2546 7 72
Xy = 0+ ®x;_; + v, v,~N(0,X). (2)

IRGE IR G5 RL B M BE, 0 WIF R OTF Py 1 t 2RSS T n-1 B3R Pocq a1
FE t+1 I ZI0 4 3 DL

Pn,t =E; (Mt+1Pn—1,t+1)- (3

Forp My REBEHLITELA 7, Hog L r -
M 1 = exp (— %)L'tlt -1 — )L’tZ_l/Zle). (4)
FATBEE t I 2 KA AR A RS X — DT :
A =Z7Y2(Ay + Arxyp).
BREWMRFA 0 PELFTF DR, e ¢ 2 ] N ZERE R 0T
TXp—1t41 = 0GPy -1~ logPp ¢ — T3
R ACM,  FATTHR A T] DT b A 2 2 sQF AL T T AR
TXp_1t41 = Et(rxn_LHl) + B n-1tVer1 + €n—1 41

KB 1 = Covy (rxp_qp41, Viepr) E78 MHRZEDe, g p WRMSLF 2 AT (1. 1.
), en_1641~N(0,0%)6 FHMER|ZKPFIH 2 R LR RN, ACMIEHB,_q  FLEL
MNP o1 FIRBUEF GBS A A 0T USRS Y 2t T R

! 1 ! !
TXp_1e41 = B'n-1(Ao + AyXp) — > (B'n-1EZBn-1+ 02 + B'n_tVie1 + €n 14 (5)
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1
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SR THEE, B = [vec(B1B1) ..vec(ByBy) T ' R—ANXK*[iE, V= [vivyvs ... vr]
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Ynt = _loan,t/n = (Cn + dnxt)/n 7
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ERBOAIIRZMN N dy =1 ¢ = 0.
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AR SCAE B R R B ok B A mA SR B E Bl et R, FEAOV A BE (HARD
oy, HIXIE A 2002 45 1 F & 2015 4 12 73, A4% 168 M H . EGRIFRAERE 1 H. 1
FL26, 3L AE, HE 104, R ITMIR. B 18R 7 14, 5 5/ 10 4 AR
mA. WATATUES], B 2002 FL0K, EAmR KRB OLEDL T 4 NEE, 25k
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= 1 P EE RN SRS ITHEE

5% [ FE] fo B 01 ) 25
(%) 2)fE bR % S ONIE| B/MA
IR D

1 2.24 0.81 4.77 0.73
12 2.51 0.75 4.22 0. 96
24 2.71 0.72 4.34 1. 17
36 2.89 0. 67 4. 42 1. 32
48 3.05 0.63 4.51 1. 56
60 3.17 0. 60 4. 46 1. 81
72 3.31 0. 60 4. 66 2.00
84 3.40 0.58 4.74 2.17
96 3.49 0.58 4.96 2.28
108 3.56 0.57 5.16 2.33
120 3.62 0.57 5. 34 2.38
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(Z) HEMHEFERE

ARG 5K Adrian, Crump AT Moench (ACM) ! (4345 [l A4l 5k, AL
A K AT BEAE T (Maximum Likelihood Estimation, MLE) (AL H 7 %A R, ACM
i s N AL (OLS) ARG AR S8 B R B AR (D[RS
AR, TOHRBUEM, BB, 4R e, (2) ACM fliSikEE s T
B K P BB Al T2 o SRR S i e Al T AR AR 2 AN A @ R, B 3 R i o AR it 2
W AV ANAFAE PP AR PRI B ACM 73 TR IAE AR BESRAF N, 0 5 b A st 1) 99 00
52 B G TH 0

WAVEAE TR AN AT AM BB BRI NE, B2 HARMNES% Adrian,

Crump #1 Moench (2013) .

F—p: B TER/D E (OLS) HERSTEIHSHE (BRIAKX (2) ) o A
HERS 208 (Principal components analysis, PCA) J5 1 M /[ HFE i) 22 rh 2 B
H KA TR RTINS &, EASE T, RITEEHE B, £, URRER,.

FB: AT RS (6) HEHE RCT I R fE £ A A
rx=at's +BV+cX_+E (9

HAA T = [0,0,0; ... Op] 0 LUEEE — SR EIRG. E45, RATETH
kAl [ap'e] » PARG? =trace(EE")/NT, JHlil gk AR (6) HIIB*.



F= BAVER — P BRI R A5 5 XA S 8 A, . IRIEARX (6
A (9, ®ATATHa =B A, — (B*vec(T) +c%l'y) /2, c=B" A,. BRI HEF]

Ao = (BB) 'B(a+ (B vec(®) + o%'y) /2) (10)

(1D

BV JE L R R T R A R (A5 (1D, I RARZZIUG 2 T [
LEDNNINE-S (4TIl PP

(=) BMEERFTEZIH

7E ACM B, RS R (RN RS 5 e 4 i i3 A BT A [ 1 BR A e 040 o
SRR . 3R 2 B AT LA T 0 T ZE TTER AR > Ik F) 88. 5% 9. 4%, 1. 4%, 0. 4%
A0, 1%, X 5 A3 T Z R R TTHE 2 TA ) 99. 9%, I IA T R & P
(B A EU 2 A 2 5 Ao (R R IR 2 ST 4 ) SR A A 0L R A g 2 R 3
ANET, HAKCFE T R E AR O T e BN, AT T
3v 4y M S AN TR NG, DLRRIRG MR o, MBI S S B0 1
K& 3 AT BSR4 RFH 5 R (CRERER 7 20, BEIE 3D , |
T 4 E TR 5 PR TR A SR B A A BE B AR, T AN R R R A 400 BE LA
T HR, il 4 R 5 BRI R R R R (B 2D, AT I F A LAY
FIT A3 AR 5 AF T 10 451 2 (¥ T A 40 FRURE S AR AR 288, L2000 AR ke dr, 3k
LS 4 PR (le K=4) NBRABAY, R BIONTEMG IR, sl Rk Bl %
TF, BAMEEHEREFED (IEFLD W,

(M) XX

BN TR AS SEA5 R EVE AR E 1, RATEREAT 1 4 R PIFR 22 LB o
(1) SHAMEFRBR (0 JSZ2) MEERWE; (20 5AFRFEA XY H 45 R LE



I REERAEE R FRATERD JSZ B8 5 Hd o U 25 5 dh kA7 0 i, IR AN
ACM AT ELEL. P& 3 7R T IXPAMRBL BT 23 R ¥ 5 AR AN 10 A0 22 1K F0U 1 43 A0 UG g 1«
FATTI I 2 45 R 22 T A

2. REREARME LR AT 7 AREA (W 2002 £ 1 HZE 2015 4F 12 H) FIHk45
FEA (RDAER&FEHUG, M 2008 4E 9 H % 2015 4 12 A (B RIf5 5458 (LR 4). &
AR IR AR A R AR R 23 B AR (R G e 8 SR — s iR 23 I8, L2 222 031 3 A B
RS A O 2% KT, T ARATT 6 34 e DU 280

ERORA, IR ORI BT s 1 ACM BB A LA R AR e MR i

* 2 B s R E X2 T E ST

BRAERS BRAERSEHTERR Bk ADAERIN BT ERTTR

1 88. 539% 88. 539%
2 9. 399% 97.939%
3 1.441% 99. 380%
4 0. 440% 99. 820%
5 0. 088% 99. 908%
6 0.037% 99. 945%
7 0. 024% 99. 968%
8 0.019% 99. 987%
9 0.007% 99. 994%

CRATEAL B uSz AAUIE, [FIRER A 4 ANET, DMETFIERIN 4 K7 ACM B LL S . S 4,
R 12S BT B AT AR R R GX — S ACM B FBSE FF X 51D, FeAili s K
FIARRAEE 1 B, 1 8. 24, 34, 54, 7. 10 4.
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M. SCUF&RE SR

FEARAT, ATEIL 4 [H7 ACM AR (FEHAERLAL) [R5 RORER T 24 71 3 [ [
WA 55—, RS B M2, B AR WA, HX
IR AR AR R Z BN B, RR KRR P LR —— AR A, IF o B

BE RN SESOES- A

() MR P e o [ 2 “ R R A 2 ik

H ] rp A S A RS R A AR, X TR 3 B AR, Rk o o R AR A
W2 o A RTINS UK R IR 2 I SRR T R AR T 2 192004-20064F
Mo i B R R, SR B T REIIR AR BT, KT XA AT R DL

e ] e SR 2 KT B B A 1 3 AR R T 20 5 S0 g 3 R AR [ R T
FEARN, Bk E 104 MR 2P 3548 R A 3. 62%, 1 55 i AN I 5. 34%, 1 [F] 3 &l S BRGDP A Ak,
3853 AR I 14 R AR B4 (R P O AR AE 10% 72 A o BRI, RS 1A 46 300 B R R SEAIG, L4 D 3
R P3 RA2.51%, BT R LA A2 sk BE HE R S R 7 K [l I R S i 348 (R A
2.64%, Ja#N2.76%) o HRE, REHKYIRZ BRAEXKFRIC HRIKAREE ST
RFRISR . L, FATA R E IR SR € T A 5E 2 [t 1 A KA IR SRk 8B AR 0 T3
WHo AT ESE BIRFEAE,  FRATIHE SRR 1OGF R HAT 56 43 i A SR S A 256 T AN XU T 11 4
gy (E5) o FATKISFEMIOFRIARI R (SR H Il B0 2 T HoAH S I R A R 45 1
FIZETUAR A (2 o BIRASREINR TR E AW R, BISRTER. 24% /KT Hf
UL E o X — 5 FERRIN T A KR e 20 7K Al I T 2 S T A SR 3R S R A8 T G 1) 73
.

AT EARAH A Tl % —2e30it CnPertr, ZHRFE, 2011; 5KEH=E, 2014) , X4
A UK IIR R AR B TR KR TR, BRKRE. A2 Sk
FMHA R UK WGHR A A R ST ISR R . BATA NI LR R BE 56 R
WFIRRR, —R ERERERWEH TS failal—REINOEE K, HEATEK ]
SRAE G ARG U AT A KB 1A P o TR . R 5 MU A /N T U 45 AN 2 AR 45—
SRR JE FRARK IR KT, ERMWAREFHEE, 5 N7EEFRAT S8 i e B
(BEn20154) , KRR A S AR S BRI AR

14



R T BT R S 0 S B SR IR A I . ThIR %S (2016) A RIX 5 B R AT A
[y pe BRI AT ST AN RIS T ARAT T 34k 5 1 B 7 e 2k 25
) R 5% . b e PR [ AR T T, (ELR FRATTIA Dy B SR B g AT 3 8 A R 8 [ R O M) 4 5 it 14 229
EREVAR A K. K6 i 7 IRETREEH RS ES (R HA, BooX) FEREHIAH
H, A LAF B R RS 2 4 Do VR S 25 iR T R A o AR P 9 RO R R 1 4 £ fel
U3 BE (B FAR (1) B578) 43 51 0. 002, 0. 045, 0.004, Ak T3 [E 7K B0, 215, BT
FRE BT IR A [ VA B (E A bR, T LA 224 Wi 0 0 A ot o SRR 26 UM A S R B A PR,
T 2 4% T R L 55

() R P RKIR R P Pi—— MR

F R R R U s — B AR, i B A AT A 5 Bl P 1) 3 RS RS i A7
By, X AR ESTAT IE RT Se . e b, XUt S e 22 [ il s ) — AN E
B KIS Mg o 37 (oRIT IR el 120045 THE 5, XU i
Y IR 7 TSR, S SR IR A (0 s ) DA ATE 7 A 5 AT 2 M R i
X S R TR 5 R e S R R S

SBERE, AR R R AR, BREEARERR (RIEK. S5y
KO, BMBERRER (e, #ESeRmBMEmits) , MERFER (anseiok
B REEG) o N RA @I R R, 3 T R R0 3
B KBSz (i AR . 3R 4 AR 5 Ros 1 [ EAL - A AR AR R b AN B 45 2R,
i M AT A I

(1) BRE PR E S 2N ANMUZ B EANRREN, B23EREER
P, BENENFRQE: CPI K. FAEFIZ . R ML Bemfbas: 2 i br
RUSEREPOTE AR SEKWE G R BRIk, MEE CPT MiREgK. —4
AR R BAEZMENNEREERLE2 TERALE. BindEefEARd, e
FRCMRE 5 A T T an A XU R A ) B A AT AN B CPT il B K AN — SR A
AGEAERIA, M0 E AR R = R 10 FRER BER AR ARk (WK 4,
T HE 10 S 1 i s AR A, R A E A AR R RPN [EA CPT @ S AKAT M1

TEE AR T IR AR(DEAL: y(t) = a +b*y(t-1) +err, FLAfy(t) 2 —E EEIRIR . B
AR ZRIE T (1-b) o BB R by, a5 51 y(e) B [ 254
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e ftssy, EPRRREMRE=A KE 10 ERR BREEEH R, MEREBEEZK (&5,
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What the expectation and risk premium can tell us about?

——The decomposition of Chinese government bond yield

curves
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Abstract: The general research on Chinese government bond yield curve has made great
progress in recent years, yet the academic research of yield curve decomposition, ie. thestudy that
looks into the implied expectation and risk premium componentsof the yield curve, is still at its
early stage. This paper employs the non-arbitrage term structure model framework to study the
decomposition of the yield curve in an attempt to shed light into the research area. Our work
intends to deepen our understanding of the so-called “Chinese-styleGreenspan Puzzle" (low level
of long term yield and lack of sensitivity to the changes in short term rates) from the perspective
of interest rate expectations, and also explores the driving forces behind the Risk premium (which
is the major source of the long rate fluctuations). Ourempirical results show that: Firstly, China's
low-level of long-term government bond yield mainly reflects the fact that the expected China’s
future short-term interest rate path has been very low during the whole sample. The lack of
sensitivity of the long yield to the changes in short term rates can be attributed to the strong mean
reversion property of the short term rates. Secondly, China's longyield volatility is mainly driven
by the risk premium component given that the short rate expectation component has been
relatively stable. The risk premium is not only affected by domestic macro factors (especially
domestic CPI inflation), but also by international factors ( the US 10 year government yield in

particular).

Key words:government bond yield, interest rate expectations, risk premium, yield curve

decomposition, term structure model
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