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ABSTRACT

The risk of government bond investment mainly refers to the uncertainty of
the bond price and therefore holding period return. The risk premium of bond is
defined as its excess holding period return over the return of risk-free asset.
Most studies in our country focus on the equity risk premium, while there are
very few research about the bond risk premium. In fact, the variation of the
government bond risk premium has attracted great attention from overseas
scholars because of its great value theoretically and empirically. From the point
view of macroeconomics, the time variation of bond risk premium influence the
relationship between long-term and short-term interest rate, which is central to
the monetary transmission mechanism and monetary policy evaluation. In
addition, with the development of domestic securities markets these years, the
government bonds is a very important component for the portfolio constructions of
the long term institutional investors such as pension funds, insurance funds.
Forecasting the time variation of bond risk premium can be applied in the design
of dynamic investment strategy, which can contribute to promote the
performance of bond management and institutional investors development.

Based on the detailed analysis and fully summarization of the bond risk
premium theory, the dissertation explores the determinants of variation of risk
premium in government bonds listed in Shanghai Stock Exchange. At the end of
each month, all of the sample bonds are grouped into three portfolios, which
include short term, medium term and long term bonds respectively, and average
risk premiums of each portfolio are then calculated. With the application of

econometric techniques, such as regression model, principal components



2 E BT R A AT T

analysis, and Kalman filters, the dissertation investigates the statistical
properties and driving factors of the time-varying monthly risk premium. The
author finds that; first, the average monthly risk premium of both medium-term
and long term bonds in our sample are positive, and the risk premium series
show clearly evidence of being normally distributed and first-order auto-
correlated. Second, the yield spread, or the “slope” factors and “curvature”
factors describing the movement of yield curve, have important forecasting power
for future risk premium of government bonds. While the risk premium formula
derived from stochastic interest model fail to explain the variation of realized
monthly excess return in government bonds listed in Shanghai stock exchange.
Third, there has no significantly empirical linkages between monthly series of
bond risk premium and macroeconomic fundamentals, such as real output,
inflation rate, money supply and the interest rate of short-term bill issued by
central bank.

On the base of above results, the author dynamically divides the whole
sample period into estimation period and test period. By the means of rolling
regressions, the author finds that the regression models using the slope factors
and curvature factors as predictor variables show stable out-of-sample forecast’ s
predictive ability for the bond risk premium. From the above analysis, the
dissertation exploits the risk premium predictability of medium-term bonds by
using dynamic investment strategy, and compares its performance with several
simple benchmarks, such as static bond-holding strategy, buying and holding an
index, and the performance of bond investment funds. The author also discusses
the implementation of the risk premium forecasting model in arbitrage trading
between the government bond cash markets and repo markets.

Our paper extends the finding of previous research by covering more
updated data, fully theoretical summarization and empirical investigation. It is
worth to note that, because of the less developed Chinese bond markets and
rather short sample period, the conclusion of the dissertation still need to be
verified during the future development of bond markets. One might also enhance
the study by using more sophisticated econometric techniques, or a broader set

of predictors to describe the institutional arrangements. The contribution of this
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dissertation is to provide the theory foundation and empirical framework for

future research.

Keywords: treasury bond; risk premium; term structure; bond investment
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4 BV JRUS: i f ) RE e 90 A AR A R .

1.1.2.2  WF5E T XUR 36 A 1 2 0 3 L

Wit 3T LA R AR AT 1] 1 53 i1 37 A1 A2 5 B T A 1l 3 1) 5 3 A Rg, hn b
RS B AR A T VR X 22 W2 B AT R Y, R R R T Ak R
JER B FIRIE R, AE BN ZTIA R AR ELS BIER, NI
dF, B E XU A 0 AR A R S e LR, A B T IR A T A £
Wiy . dE MR A2 1 s R R SR A A Z [ Y 5C F, AT Hh e AT
TERA HE AR B T BOR 19 4% S AL ) A0 R0CR B 43t E 2 2 2 ki

FET G ARSI, SO AT AT DU Sy 422 AT 288 A o) e 0 R 32

SR 2T SEAR R BT A LA DA 52 M 45 % 5 SR 0 2 WL 28 T 1 2 22 K

I WK, AR A5 RN A 5 2 (8] Y 5C R TE B T BOR AR bl DG B
IVERT . HAMERRIEIE & Z MR OCR , A REORUEDE T BUR Y 5 68 % il
PR AR SRR S R R R SRR 28 U as AT o T o XU s Y R Y
e [ {5 T3 4 e 300 R R RN )R] B8 2 ] ¢ R 1Y 3 % [ &, Cuthbertson
(2005 ) a2 7 S Lyl B

m“ziiEUJ+@M (1.1)
Horpr, R BN BIBR y n (9K W68 05 R 3, r, | AR T B 220 119 20
A

() _ Ln_l k)

(pz - n;Z:oEl[ Ti-v—k ] <12)
Hopr 70 N R IBR A n - b SRR GIRAE ¢+ b — 1 2 0+ k 22 08) i KURE i
W, FoR TR KA N ARG CHIBR ) MU0 1396, T E, %
ANTE ¢ W2 5 SR B R E IR T, B SOR . KR

J5 M ARAE T AT B A R0 50 7 00 BRE PR B 090 300 M) 3 ) o 3 0 5 R ok
LAY A 1 257 XU Ui A =2 A ) R 00 IR 45 A Y A0 B8 A D [ R IR i A



4 FBE BT RSN AT

@, =0 (SEHUNEE ); SH @, U IR 0 A, R BE I ] o
B, B, = ' {HSEBR b 0 SEE T 5 5 R 5 UM R RS A
L, FEGERBR Y B ] i A AT A Al I S T A K Y B
M (time varying) 20 T AR RS KA R Z WM LR, X — R 8
AR & T A FoF A XS 6 28 Ak LA B9 G EE L 40 Mankiw (11986 )
el “HTRBIF R RN TR EREERE, B 6 7
FEFI) 3 B B 25 400 0 A8 AL S e 2 AN i . R RS A 3 H T LA 7 SCE
66 11 300 PR XU 96 A OGS 107 %2+ 403 D AN EE A5 T L L 5] A T L
Kl EAEM. Fln, H 2004 4E 6 A E 2007 4F 3 A, EE BT
(B RES TN S ) RES MR MBUR, B2k 4 s 5 5
R, BRIFEEHEE 1% FTHE 4.5% , 10 10 48] E 5 5] L H | 2004
6 HIM 4. 6% B3 T E 2005 4F 3 HO 0 4% K24, Ja A4 /Mg F+- =
4.7% FiAy, RPN R 28 5 B ) 3R S B 0 0 4 0 248 AT 55 KA
FERMRENERZ H— “#E” ( conundrum ). T I/E LB EREA - A
FSEAE 2006 4F 3 H M —RvE b, 8 R IR g R s,
HR WG RE G T R, &t~ “wk” I ol AH N 5T T BOR B
FiF T B R T R 2 — R R BT I AT LR 4 A 00 BR XL
Wz dai P A B, sk R AR R 4 il T 37 S AT RO Y, RS SR AT R A B
P DT T RS AR R . AR, AR SO e TR IR R, IR LE RIS T R
I 2 A I ) 3 0 2 0 R DR OB R R R . DR, o SR R XU 6 A
TR, BEE R A AR, (AT I R SR R A A miCIR 5 G R R R T
FREE R B AN A R W BER AR HE— B0 o ] L 5T XU Yas A AR £k R N s
M) P] 2R A A 5 % e S R AT T B T ERORE Y SRS T MY

SR R 3R E B A SR R R R KRR ) T AR E
FAE SRR 2R, N O% T T 3 0 R 30 ) AR AT (B RR . SRR G AR E K
TR 2 1) 1 T 0 B8 v A7 A6 e B0 A8 T3 R AR L, FRE B AT E
WA E MRl > . IR R 524 . RSt AR L | 76 &Rl = b i
o7 EE BT /DN BRI A 2 TSR R T 3 — BORIA G T 37 5 o R 3 A
SR s EREE FPR T A SR 0, SR SR A 5% T BOR 1 S AL AT
1 ) S A 2 v (%) M A7 Bk B B B, X 5 RS U A0 104 728 T R AR A e R 2R
PEAT AT PE AT 5 AR+ 2 A6 BEHY

11.2.3  BFS 6 RU 36 07 9 o0 52 A (i



] 50 XU i 1 B 1 A 2% W2 T A — R RS R L2 A, FEROWL=
T b X T 230 B Aot 7 i A8 AL LA 98 T 60 2R £ Y, L B AT B A Sk
X

Il ot XU i 552 P gl S £ 2 (1] 41 R A 6 7 0 XU (] 4 3R B
5o EN T BER MR F I N R R C LB s A, TR 2
i 72 Al Bl [T 42 R B BF 5 A Bk e . BRI Z — = higr i e &
SR A —Bemb e Ok, S5 AN iGER, Mg 2R EA R, Tis25EHR
AR AHREE % IR T B 2 R4 . X AT TR BE B R AL L B 2 2 B
(AR, B o BT R, iy BTG ER, 52 m G is 22 e g
FRAHLE M B A T o Rl B DT T 4 0 A B AN A T ) A A )
WA, BUEFER S HOR G RN IE FH TS . P2 R EERLOIRZ
JEASTEA B R, MR AR A — BUN 225 A DR — R A 58
[ 412 o A [ 30 BIR 5 00 XU RS vt AN T, IR LA 2% B XU TR 3R 2 Y 4
BRI A A 22 57, B TS W 5 BT AR 45 M BR o= Z M A e #E A & . A
SRBENE X5t I3 MU Vi A BEAT — 2 RE LA 0, I B MR N7 Y 3 A i IR 4
A REOS U B LF R SR B, IR 2w T LA AR fof 77 21 3 45 B AT, vy
r A A B AR ST, A T B R JE

= A S B 50 IR

1.2.1 EMIAR

(b el it KRS i i B9 AR 9 W0 ol =R —JE IR R BR &5 F 15 2
R fifp ) 5 XS W6 ¢ 928 A o R A T Ao XU ik A B [T B R v, B AR
WLz At . FUrp, i AT A G O B FRAERL L 2B & A Rl A R S O 22
AR BRL TR R BRI | 2 PR R AR 2L 5 AL ) 3 1 g XU i o 2 X5 . =
Je 7 5% [ AT RIS, T 1 O I A6 2 o £ 5 45 9 A R 9 T L ) S RN (L

TE ) A 3 R 235 09 £ 80 of At 8 1 50 XIS 46 4 19 A8 fE D5 THT, - Fama
(1976 ) WERA T ¢ Ik A0 S A R A0 BV A R 22 22 %8 n W05 0 ¢ 2 0+ 1
Z I A AR Vi A ) B — i R A R Il AR T R

HY =r =T0 =a+B-(F" =) +e, (1.3)

t+1 t+1



6 F B BE G RN AR

Ho, B SRR ARG e — 1 Z 40 22 (8] Y5 3
. Fama (1984 ) Jz Fama (1987 ) IR A1 AH . 2400, L 6
AHRBIE R LA 24, S FEMEREBUF G MRS, F A
BO(1.3) dEfTRIE. SRR, T ARG, RAE SR WA ¢
FEOR KZAE0.1 oA, HIm R 2278 BRI R B0 B R

Mankiw ( 1986 ). Keim and Stambaugh ( 1986 ) Dl & Campbell and
Shiller ( 1991 ) %5 W 542 1] ¢ B 0 2 %0 0% BIV I 7] S5 107 B 45 44 15 5 oF fige B XL
W i o LA B [l A AL T R A

H! =r =T! =a+p - (R" -r) +¢ (1.4)
Hof R g B n BN, (R — ) K R 25
(yield Spread ), St T 025 Rl Ze iy fH %, M BFoR 45 R R W, #3%
Y BR A5t 75 A JRURS: Y6 0 I 35 A Bt B PR e (%) 38 T T SR 2, 4l A A A
SRR AP UGS ST, K e 10 R 2 Skt 0 B XU B Vi A 1 B A LA i R
W

Engle, Lilien and Robins ( 1987 ) & YW H [o] 4 5% 14 53 Jr 22 Y {H A
A ( autoregressive conditional heteroskedasticity in mean, ARCH - M ) #f 5%
] 5 RS 4 A AR AR ARRAIE o 25 9 R B, X T 1960 ~ 1984 4F 2 0] 3£ [ 6 4
AR E PESS, HAEXE T 3 A~ 3 309 = 2 27 i KUR: i o 7] AR ARCH (4)
- M AR R, HRUBS M A9 &4 7 20 ( conditional variance ) X XU
T O EL A W E R RERE T, A L R 25 A Ak — R X XU i i E AT S B
AT L e oF ] 5 30 B DU Vi A ) 000 A

Hall (1992 ) KM GARCH - M #iAUAGEG T 6 . i, HA, 3LHE.
2 0 o A AN () B R o D XU s A (T KU RO 1 A
f) eurocurrency rate ) AYZEfLALAL, 45 K& BL. A8 K4 B Z M o] )5 45 7
W, A Dy 2 TR JRURS: Vs 14 [T U9 2R OB VA T e S MRG0

Tzavalis and Wickens ( 1995 ) BY#FFENFE . HA 40 TR 5 3 )
W, 25k 25 3506 IRV Vs f A EL A S 3 5, T2 ] 3R A I8 Bl PR R AIG
BF, 2 D 25 300 AU 36 A0 19 52 g DU AS Jd =

Brunner and Simon ( 1996 ) 45848 EGARCH - M #EEIF 55 T 1968 4F
1% 1993 4 3 J Z [a] 19 28 [ 00 057 257 XU T A0 S e 50 i A8 Ak B, R
XU T B B9 25 Ak 7 25 %6 T A5 8L Y o A7 A S 3 8 Al X BRI o

AR T DA b ORI R 25 K I R 2 A LA DR 3ROk i R R £ DRSS Y



