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The Dynamic Term Structure NS Model Based on Local Linear Approximation
WEN Xingyi''? LI Shi’
(1. Chengdu Branch the People’s Bank of China, Chengdu, China;

2. Southwestern University of Finance and Economics, Chengdu, China)

Abstract: Using the local linear approximation method, this article improves the dynamic NS

model and raises the dynamic NS model based on the local linear approximation. Through collecting

and analyzing data from China’s market, the authors compare the improved model with the original

one in the sample fitting effect and prediction ability. The results show that the new model is much

better in the sample fitting and prediction effect.

Key words: local linear approximation; term structure of interest rates; dynamic NS model

, NS
. , “ ” N “ ”» ““ ”3
. BDNS . DIEBOID
[7]
2 O ; rs]
, VASICEK bl CIR ) ;
[9] .
, HIM SN BDNS 1
HO-LEE L1, 2 ,
. DAT , .
;sDUFFEE™ , ,

,DIEBOID ™
: NS ’
( BDNS ) NS ; ,

’ ’ ’ ’

: 2012-05-20
(71071130) ; “211 ?

* 975



9 72012 7
o 1
BDNS 3 1~2
, 1~2
NS ( LDNS ), s
o Ly
! C.. ty;
o Ly M, +
o C.. Ly, .
STONE™ | CLEVELAND"" , ,
FAN"™ [FAN 0¥ , , ,
. . :P,=Cie """+ (M, +C)e ", Ly
<1, r, 1
7, t 4 Ty,
r,= f, S ) Ly
R .o 1~2
1 1 {r 1@,
, 4 1~2
. 1~2 )
1 , 3 ,
, , 1~
P, o
C, M., ,
Lo s 3 4,
:P,=(M,+C)Hhe ", . o
t; r, BDNS 1
1 {r i, s
2 NS s
t 1 LDNS .
, o ot h 9
) = [+ G U—1) +us t € ty+h, (1) LDNS
s u o h 9, BDNS
r, = ) = f(to) + f ) (ti — x) + us » 2.1
t, € to = h, 2004 1 ~2011 2 86
B=r) B=f (), (2>
r, =R B —t) Fus ti € 20+ h, . .
K, (1) = %K (ltT) , Matlab 2009 Eviews 5.1
K@) 9,
O m 1 .
0] . [13].
. ! . ® ;
g‘mﬂnZ [; — Z,&(n — 1 >k]"K,, (t— 1) [13]. Epanechnikov . K() =0.75(1 —
0 FLi=1 k=0 x)? \
B ), t, @ m 1 2

* 976 -



NS —

o 2004 1 ~ 2008 12 60
s , 2008 1 ~
DIEBOLD ’ 2011 2 s
o ’ 2002 3 25 (2008 12 ) A
, , ’ 2004 2 ~ 2009 1
s o 60
2.2 (2009 1 ) A
BDNS LDNS o ,
’ 1 2
2 , , 2011 2 .
r ’ A - 1 )
p — C[ eir/“//:: + M’_ eirz,.’.[’l'r .
; k T l
° o A>1 s
P, P, . 1
L R ;
MAE = ~3(pP, — P,)?
. Z,( ) ,
MAE ]
s o 1 1, s
1 MAE i
SDNS 6.764 793 17.000 690 27.063 93 1,743 418 5.503 342
LDNS  2.131558 3.852 437 10.28143 0,207 211 1.403 262
20 s A 1 .3
184 ——--LDNSHH
161 — ppNs#is -6 12 ’
14
s 2,
2 MAE
: LDNS 3,742 1.734  5.988  2.103  3.579
BDNS 5.937  6.563 17.366 2.796  5.518
: LDNS 4142 2,715 7.598  1.726  3.737
; BDNS 5.546  2.475 9,103 2.679  5.540
1 MAE ) LDNS 4384 2,322 7.369  2.011  3.916
BDNS 5.611  2.089  8.377  3.006  5.457
1 - LDNS MAE b LDNS 4,684 0.608  6.199  3.597 4,498
BNDS ) - BDNS 5.381  0.755  7.066 4,228  5.196
1 s
2 , A
, BNDS MAFE LDNS
. BNDS , ’
. MAE , ’
- BNDS 1
' .LDNS
LDNS
MAE BD
BNDS . SDNS
. 2 ,
’ . ,LDNS
2.3 NS
. M
DIEBOLD tr . AE BDNS

977



9 7 2012 7

15
10 +
5 |-
0 5 10 5 20
———— LDNS f$1
2 MAE
LDNS
BDNS o
3
DIEBOLD ™
BDNS , LDNS ;
LLDNS
s BDNS
s LDNS
BDNS 1 s
2

[1] VASICEK O. An Equilibrium Characterization of the
Term Structure[ J]. Journal of Financial Economics.,
1977, 5(2).177~188.

[2] COX J C, INGERSOLL J E, ROSS S A. An Inter-
temporal General Equilibrium Model of Asset Prices
[J]. Econometrica,1985, 53(2): 363~384.

[3] HEATH D, JARROW R, MORTON A. Bond Pri-
cing and the Term Structure of Interest Rates: A
New Methodology[J]. Econometrica, 1992, 60 (1);
77~105.

[4] HO T SY, LEE S B. Term Structure Movements
and Pricing of Interest Rate Claims[]J]. Journal of Fi-
nance, 1986, 41(5).:1 011~1 029.

[5] DAI Q, SINGLETON K. Specification Analysis of

* 978 -

W = Ul Y =N
T

0 5 10 15
—— BDNS il

Affine Term Structure Models[]J]. Journal of Fi-
nance,2000, 55(5):1 943~1 978.

[6] DUFFEE G R. Term Premia and Interest Rate Fore-
casts in Affine Models[ J]. Journal of Finance, 2002,
57(1): 405~443.

[7] DIEBOID F, RUDEBUSCH G D, ARUOBA S. The
Macro Economy and the Yield Curve: A Dynamic La-
tent Factor Approach[J]. Journal of Econometrics,

2006, 131(1~2). 309~338.

[8] ,
[J. , 2010, 69 (7);
121~142.
[9] , . Nelson-Siegel
LIl ( ), 2010, 9 (4):

1 403~1 425.

[10] STONE C J. Consistent Nonparametric Regression
[J]. Ann. Statist,1977, 5(4); 595~645.

[11] CLEVELAND W S. Robust Locally Weighted Re-
gression and Smoothing Scatterplots[ J]. J. Amer.
Statist. Assoc,1979, 74(368): 829~836.

[12] FAN J Q. Local Linear Regression Smoothers and
Their Minimax Efficiency[ J]. Annals of Statistics,
1993, 21(1). 196~216.

[13] FAN J Q. GIUBELS 1. Local Polynomial Modeling
and Its Application[ M]. Sharpe; Chapman&.Hall,
1996 .13~157.

(1983~) , B
( 611130) s
o » E-mail: bono-

wen(@ foxmail. com



