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Empirical study on the influence of macro economic variables
on bond excess returns in Chinese bond market
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Abstract: Using data from August 1997 to December 2005, we investigate the role of
macroeconomic variables in determining bond yields and excess returns in the China’
Treasury bond market. We find that bond yields are influenced by official interest rate,
the CPI inflation rate, the growth rate of real consumption, and the growth rate of
money supply M1. These macroeconomic variables also have impact on bond excess
returns.  The bond excess returns tend to increase with the official interest rate level
and the inflation rate, and tend to decrease with the growth rate of M1. We also find
that the impact of the macroeconomic variables varies with bond duration.

Key words official interest rates; bond excess returns; CPI; M1; real consumption; duration



Fama, Bliss (1987)
Campbell, Shiller (1991)
Brandt, Wang (2003)

Balduzzi, Bertola, Foresi
(1997) DeBondt, Bange (1992) Cochrane Piazzesi (2005)
Cochrane Piazzesi(2005)

Ludvigson S Ng S. (2005)

1991
Fan, Zhang (2006)

Fan, Zhang
1
1.1

1978 20

2005 1984 GDP
15.2% 1990 GDP 3.8%
1994 20% 1999

-3%
1984



1985 1988

2003

%

1984 1994

1994
s & 7 1995
7z 1997
2004
0.99%
1997
1997 8 2005 10
30 7

1997 8
CPI 2% PPI
% 1

1995

30

2005



0
Aug-97 Aug-99 Aug-01 Aug-03 Aug-05

1
Fig. 1 Market rate, deposit rate, lending rate and excessive reserve rate
ER DR 1 LR 1 MR 1
1.2
2002
DR
M1 M2 ()]
© (PPI)
(CPI)

M1



25 10
M1 —— CP

N,
Aug-97 Aug-99 Aug-01 Aug-03 Aug-05 Aug-97 Aug-99 Aug-01 Aug-03 Aug-05
20
C
15
10
5
ob— ob—
Aug-97 Aug-99 Aug-01 Aug-03 Aug-05 Aug-97 Aug-99 Aug-01 Aug-03 Aug-05
2
Fig. 2 Annually growth rates of main macro economic variables
CPI, PPI M1, M2
M1, M2 C 1
(3)
3 Y,
p
Xt=A0+ZAXt_i+é‘t 1
i=1
Xt
_ )y
X, =(C,1,,CPIl, PPI,, M1,M2, DR, Y.®)
p=4 1
1 1 t=1 t=12 (t=60)
Hamilton
(1994) 1
M1
PPI

M1



M1

M2
CPI
2
2.1
CPI,
rt
DR,

RO i

M1
M1
M1
DR,
M1,
DR, I,
I, DR,
Y, =[r, CPI, ML]
Ludvigson S Ng S. (2005)
Rt(i) - = :Bo + Zﬁk XYt,k + gt(i) 2
k=1
P k n

gt( i)



1
12
60

12
60

12
60

12
60

12
60

12
60

12
60

12
60

month
months

months

month
months

months

month
months

months

month
months

months

month
months

months

month
months

months

month
months

months

month
months

months

92.6
70.9
47.3

3.0
13.7
13.5

0.3
17.3
13.3

1.9
6.9
7.7

9.7
12.6
12.3

2.9
144
11.7

3.5
17.2
14.5

4.6
9.6
9.1

Table 1

0.5
3.2
4.0

93.4
45.8
21.7

1.5
5.4
6.4

10.6
4.2
7.9

5.6
2.9
3.9

8.0
12.9
8.5

0.4
4.4
4.8

0.3
0.8
2.2

4

1

Variance decomposition

CP1

o
~

91.2
43.2
21.0

13.3
26.6
23.6

22.3
22.2
17.1

4.6
4.9
144

1

PPI1

3.8
4.4
17.9

0.0
8.3
29.3
CPI
0.1
14.8
27.4
PPI1
79.2
65.1
46.1
M1
0.2
10.1
16.3
M2
0.0
11.4
23.7
DR
0.8
1.6
14.0
Ve
0.4
0.4
4.1

M1

0.1
10.7
15.7

0.7
3.2
14.0

2.4
6.2
20.3

0.6
1.2
13.4

67.5
37.7
31.9

10.9
9.1
20.1

2.9
5.2
7.5

4.6
23.5
20.9

M2

0.0
1.7
2.8

0.3
13.0
7.6

3.9
5.9
6.5

0.8
2.2
4.3

0.5
1.5
3.8

51.6
25.3
13.8

5.5
3.8
4.0

0.4
2.1
6.1

DR

)
w o o

82.7
60.7
39.6

27.4
25.3
18.4

12

Y(3)

0.0
4.3
3.8

1.9
13.1
8.4

0.6
4.0
2.9

0.7
13.4
9.7

2.3
4.4
5.1

0.7
3.0
3.7

0.2
5.1
11.4

57.8
33.5
24.7

60



Dt(i )

2.2

14

A LoD -

Bt(i)

c®

By

S)::ﬁﬂo'+/ﬂilDF)

Rt(i) —IL= ﬂo + Z(/Bk,o +ﬂk,1 X Dt(i))XYt,k +€t(i)

k=1

gt(i)

1997

1997 8 2005 12

2002

2002
2002 2005

R® =12x100x

R® =12x100x [In(B

12

8
14

1998

In(BY +C18) = In(BY +CI )]

+.

cI

(1) (1)
t+1 + CI t+1 + C

)~ In(BY +C1")]

By

2002
2000



2003

CPI
2
4
*0396 *0696 *0796 *0896 *9701 *9703 *9704
Aug-97 Aug-97 Aug-97 Aug-97 Aug-97 Aug-97 Oct-97
1.53 5.49 1.85 4.31 1.36 2.52 6.22
Jan-99 Dec-05 Jun-99 Aug-03 Nov-98 Feb-00 Dec-05
*9905 *9908 *0103 *0107 *0110 *0112 *0115
Sep-99 Oct-99 May-01 Aug-01 Oct-01 Nov-01 Jan-02
6.83 8.29 6.06 13.33 8.45 8.45 6.12
Dec-05 Dec-05 Dec-05 Dec-05 Dec-05 Dec-05 Dec-05
60
L —————- s -
20 e -
0f ——H--Hbf - - AV -V N s
570 e -
T -
-60 | | ! !
Aug-97 Aug-99 Aug-01 Aug-03 Aug-05
3 14
(MCMC) 2 3 g
2 3 r, t
I 2
2
() _ (1)
R =t =B+Bioly +BepioCPli,+ Buio ML, +¢ 4




Rt(i) =Bt BN +Bx (Dt(i) X1 )+ Bepi o CPl, + Bepi 1 X (Dt(i) xCPI_,)
+ Buro ML, + Buis % (Dt(i) xM1.,)+ 5t(i)

4 5 3 4
CIR
Brandt, M. W. and Wang K. Q. (2003) Ludvigson S,
Ng S(2006) Brandt, M. W. and Wang K. Q.
5 4
ﬂCPI,l
6
S ﬂCPI,l ! 3
6 ﬁCPI,l
3
ﬂo ﬁr,o ﬂr,l ﬂCPI,O ﬂCPI,l ﬂMl,O ﬂMl,l
4
13.93 2.96 0.59 -1.32
t- (8.64)  (30.94) (13.11) (-14.26)
5
13.76 2.18 0.17 0.94 -0.06 -1.21 -0.02
t- (8.56) (561)  (1.94) (11.72)  (-4.08)  (-7.73) (-1.59)
1997 8 2005 12 1997 2000
2003 2005

6 Ber 1 031 t 50.31



Backus D, Foresi S, Mozumdar A, Wu L. Predictable changes in yields and forward rates[R].
NBER working paper 6379, 1998
Balduzzi P, Bertola G, and Foresi S. A model of target changes and the term structure of interest
rates [J]. Journal of Monetary Economics, 1997, 29: 23-24
Berkaert G, Hodrick R, Marshal D. On biases in the tests of the expectations hypothesis of the
term structure of interest rates [J]. Journal of Financial Economics, 1997, 44: 309-348
Brandt M. W. and Wang K. Q. Time-varying risk aversion and unexpected inflation [J]. Journal of
Monetary Economics, 2003, 50: 1457-1498
Campbell J. A defense of traditional hypothesis about the term-structure of interest rates [J].
Journal of Finance, 1986, 41, 183-193
Campbell J, Shiller R. Yield spreads and interest rate movements: a bird eye’s view [J]. Review of
Financial Studies, 1991, 58: 95-514
Cochrane J, Piazzesi M. Bond risk premia [J]. The America Economic Review, forthcoming
Cox J, Ingersoll J, Ross S. A reexamination of traditional hypothesis about the term structure of
interest rates[J]. Journal of Finance, 1981, 36: 321-346
De Bondt W. F. M. and Bange M. M. Inflation forecast errors and time-variation in the term
premia [J]. Journal of Financial and Quantitative Analysis, 1992,27(2): 358-373
Duffee G. Term premia and interest rate forecasts in affine model [J]. Journal of Finance, 2002,
LVI1(1):405-443
Fama E, Bliss R. The information in the long-maturity rates [J]. American Economic Review,
1987, 77: 680-692
Fan L, Zhang C. The Chinese interbank repo market: an analysis of term premiums [J]. Journal of
Futures markets, 2006, 26 (2): 153-167
Fan L, Zhang C. Beyond segmentation: The case of China’s repo markets [J]. Journal of Banking
and Finance, forthcoming
Hamilton J. Time series analysis [M]. Princeton University Press, Princeton: New Jersey, 1994
Longstaff F. The term structure of very short term rates: new evidence for the expectations
hypothesis [J]. Journal of Financial Economics, 2000, 58: 397-415
Ludvigson S, Ng S. Macro factor in bond risk premia [R], NBER working paper W11703, 2005
[M] 2002



n
XRt(') =5, +Zﬂk XYy y +£t(') Al
k=1

XR® i i=12,.,m t i
XR" =0

XR, =(XR®, XR® ..., XR™MY'

y=08, B By

XD = (LY, YY)

1t
X" =(0,0---,0)
X, = (Xt(l)l’ X Xt(m))

P(XR,|X,,7,Q) o f[(af Jre exp{—%i[(XRt ~X ) Q1 (XR, - Xty)]} (A2)

t=1

T T, i T.<T



P(7) ~ N(75,By")

p(o-iz) = IG(bi’Bi)
[€] Inverse Gamma distribution

(r.07:i=12,..m)

P T Pt []lo) ™ exp{—%i[(XRt X )Q(XR, - xm]}
4

1 , 1 oy e Ny O
h(?’)OCeXp(_EW_?/o) Bo(?’_?’o)jexi{_gb/ zxt Q 1Xt7_27 zxt Q 1XRtH
t=1 t=1

v eXp[— %[(y —7)B,(y - m}

g
7 =B, (Bofo + 2, X,/ Q7XR)

t=1

7IXR, X, o7 ~ N(7,B,%)

) 1 b;+1 ,
p(o; )m[?] EXp(_ B /o, )

i i i 2O-i

b +1 T /2
1) B\ 1] 1 " ona N o i
h(aiz)oc[ zj exp(_ IZJ[ zj exp{_ 2 Z[(XRI()—Xt()j/) (XRt()_Xt()y)]}
o [oF O t=t;

1 bi+T; /2+1 1 1 4T,
o (GZJ exp{_?|:8i +E Z[(XRt(I) - Xt(l)7)'(XRt(l) - Xt(l)7)]i|}

i i t=t;
1 ;4T -1

~1G(b; +T; /2, B, +E Z(XRt(i) - Xt(i)7/)l(XRt(i) - Xt(i)7/))

t=t;

t. i o? Inverse Gamma distribution



;4T -1

b +T,/2 B, +% D (XRY =Xy (XRY - X )
t=t,

MCMC



	Empirical study on the influence of macro economic variables

