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Abstract

Our country is accelerating interest rate marketization process. The term structure of interest
rates is more and more important. The term structure of interest rates is important for the struc-
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tural design of the Treasury, financial products pricing and national macro economy and so on, so
this paper selects optimal model for the Treasury term structure to study. This paper selects the
Shanghai Stock Exchange one day static data, Cubic polynomial spline function model and Nel-
son-Siegel model using the actual price and the theoretical price as minimum error constraint to
estimate the model parameters. Based on Entropy Method and in the mean absolute deviation and
standard deviation for the criterion, the two models are given a combination of weights to be a
combination of optimized. The principle of minimum fitting error of Treasury prices is used to do
empirical analysis. The results showed that the combined model in fitting Treasury prices better
than two single models. In addition, data-sample is used to predict pricing bonds. Based on this
conclusion, this paper puts forward some suggestions about future research directions of interest
rate term structure model.
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Table 1. Relationship between coefficient symbols of parameters and the shape of interest rate curve
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Table 2. Closing bonds of treasury bonds of Shanghai Stock Exchange on April 30, 2015
3 2.2015 F 4 A 30 B L2 FEGRWE RS

5= Maturity Coupon Rate Price 5= Maturity Coupon Rate Price
1 2015-07-08 0.0252 101.59 2 2020-06-24 0.0341 101.2
3 2015-08-26 0.0258 101.75 4 2020-09-16 0.0329 100.02
5 2015-09-13 0.031 102.05 6 2020-11-15 0.0365 102.73
7 2015-10-21 0.0291 101.53 8 2020-12-16 0.0377 101.41

A RKYE: wind Fifl.
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4.2.1. BT BT R R ASSUES T

AR FE AR IR o 527 K HBR 9 30 4R, IR IR KER 734 8 SR, RIHAR S B 3 4F A 8 4FAf
ROy, LR 94 HEGE NS 0.

A eviews X 2 TR 2% bR BB Y HEAT il e N —afvk o dlr, SE R BRI AR R 2, BT
R FUSHAGFET. FREER ¢ WAL B G 0 AR E AR 3T Ikl /> — 34y
Bro @i AR B A TR S EUS T 3 B

Table 3. Parameter estimates and T statistics

#=3. SREITHER t G E

¥ Ui TSt & FERER
bl -0.052529 -1.93179 0.0636
cl 0.031863 1.518537 0.1401
dl -1.01E-02 ~2.19646 0.0365
d2 0.000941 0.75147 0.4586
a3 ~5.70E-05 ~2.21007 0.0361

R HTTAS, iZER A A+ . Rk, BRI TR 20T R
D, (1) =1-0.053¢+0.032¢> +0.0010¢,¢ € [0,1,]
D, (1) =1-0.053¢+0.032¢* +0.0010¢* —0.0006(¢ ~3)" ,¢ € [#,.1, ]
D, (1) =1-0.053¢+0.032¢> +0.0010¢° —0.0006 (¢ —3)* ~0.000957 (¢ ~8)" , €[1,.,1,]

[ 53 (1 ZEAR A% A

o :nich(o,t) = icﬁ exp(—r(t)*t), k=1,2,---.K (4-1)
GRS BAR RUIA RIS R, f5B) matlab 9 cftool THAT, T2 WA 2% bR BB
WA HRIR RS M Hh 20 T~ 1 s
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Figure 1. Term structure of interest rate fitted by polynomial spline function model
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Figure 2. Term structure of interest rate fitted by NS model
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Figure 3. Interest rate term structure of portfolio optimization model
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Table 4. Pricing fitting analysis results based on mean square error and mean absolute error

4. BTHRRE. FHENRENENUS DIER

P HEN Bz YR IR EE
R (R 2 P PEME ROKME RME RREE T PEME RRE BeME kel
ZWAFELREBEA 01052 0.0217  2.5067 0 02853  0.0229  0.0152  0.1633  0.0002  0.0246
NS 3 0.2067  0.0292  3.9797 0 0.5718  0.0295 0.0177 02058  0.0002  0.0367
Ha sy 0.0693  0.013  0.8534 0 0.1473  0.0185  0.0119  0.0953  0.0005 0.02
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Figure 4. Price error diagram based on mean square error
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Figure 5. Price error based on average absolute error
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Table 5. Pricing fitting analysis results based on mean square error and mean absolute error

5. BTHRRE. FHEMNRENENUSDINER

AR HERE FIGHEITIRE
BRI [ b PHE S PRE RRE BAME WdEE S CPRIE hEME RRE BAME bRiEE
ZWARELREBA 04826  0.1211 58578  0.0009 1.0964  0.0825  0.0597  0.415  0.0051  0.0873
NS i 0917  0.0785 94012  6.89E-05 2.0408  0.102  0.0477 0.5258  0.0014  0.1306
HAE R 03397  0.0691  3.8438  2.05E-05 0.7817  0.067 0.045 03362  0.0008  0.0753

i 6. K 7 AR, fEREN, =MERIAIESELE, RN, HE R

ERSSRE
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Figure 6. Price error diagram of out of sample data based on mean square error
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Figure 7. Price error diagram of out of sample data based on average absolute error
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BB R IEE, T LR 2411 (14 ST B 01 B A 5] (A 40L A A5 28 DL K I Wb v

T AR ST IR TGS 45 1) R 2 R A R U

1) HFBSERm R RN RIR S, BT BRI R ZR g, PRS2 o BT o e 5 e DA
FARARR, Mk s — B ALE S R BGE A A AR, AR AR ALK GLRE 2 A 1) B — B R ) & Rl S PR N 2R,
BN B S

DOI: 10.12677/5a.2021.104067 667 Gt 5 3


https://doi.org/10.12677/sa.2021.104067

2) fEIEFAGHANT, A ELE G AR BT OB, XA SRR AT RE A AR,

FEHEHATH AN, BRIt i B AREAR KD, TR iR, T AL AT, e
RO FIZE 3T RS E I, A0 o R EAE J AT R Iz o A ARG g, 1) NS AT 1 TAA Bo TR E R G LR
FasE, IXFERUAT ARG B — R AN

SE K

(1]

McCulloch, J.H. (1971) Measuring the Term Structure of Interest Rates. The Journal of Business, 44, 19-31.
https://doi.org/10.1086/295329

Vasicek, O. and Fong, H.G. (1982) Term Structure Modeling Using Exponential Splines. Journal of Finance, 37,
339-356. https://doi.org/10.1111/].1540-6261.1982.tb03555.x

Chiu, N.C., Fang, S.C. and Lavery, J.E. (2008) Approximating Term Structure of Interest Rates Using Cubic L1 Splines.
European Journal of Operational Research, 184, 990-1004. https://doi.org/10.1016/j.ejor.2006.12.008

Fernando, F.R. (2006) Interest Rate Term Structure Modeling Using Free-Knot Splines. Journal of Business, 79,
3083-3099. https://doi.org/10.1086/508009

Nelson, C.R. and Siegel, A.F. (1987) Parsimonious Modeling of Yield Curves. Journal of Business, 60, 473-489.
https://doi.org/10.1086/296409

Svensson, L.E. (1994) Estimating and Interpreting Forward Interest Rates: Sweden 1992-1994. Working Paper, Inter-
national Monetary Fund, Washington DC. https://doi.org/10.3386/w4871

Diebold, X. and Li, C. (2006) Forecasting the Term Structure of Government Bond Yields. Journal of Econometrics,
130, 337-364. https://doi.org/10.1016/j.jeconom.2005.03.005

Cox, J., Ingersoll, J. and Ross, S. (1985) A Theory of the Term Structure of Interest Rates. Econometrics, 53, 385-407.
https://doi.org/10.2307/1911242

Vasicek, O.A. (1977) An Equilibrium Characterization of Term Structure. Journal of Financial Economics, 5, 177-188.
https://doi.org/10.1016/0304-405X(77)90016-2

Ho, T.S.Y. and Lee, S.B. (1986) Term Structure Movements and Pricing Interest Rate Contingent Claims. Journal of
Finance, 41, 1011-1029. https://doi.org/10.1111/j.1540-6261.1986.tb02528.x

Heath, D., Jarrow, R.A. and Morton, A. (1992) Bond Pricing and the Term Structure of Interest Rate a New Metho-
dology for Contingent Claims Valuation. Econometrica, 60, 77-105. https://doi.org/10.2307/2951677

Rtu, MREE. 325 AT E TR R AR S5 M SEUE T L[], SRt AT, 2003(10): 63-73.

TEE, BEM, B, FIRYREMMSIASNIE: BSER0 2 PSRRI BRI, 2014(5): 36-51.
Aemedg, SRWTEE. A RIS R M 2 1 R A B TG FE[T]. SR v 2 B 241, 2020, 33(4): 9-18.

B4, kA FIRGIREGM T, 6 e &ERHAAEET]. S, 2018, 35(3): 23-37.

JATFRE, T, . Hp B E R SRR S AT 7T 5 S2E 4T )], SRt AL, 2008(3): 131-150.
AR, MR, E TR 2R IR A A BB A A D], sBLe R, 2003(3): 33-36.

JZRE, Mggte. HT 2 WU 2% o B R S A IR 25 W A B SE LU [J]. &R 48 1HE, 2004, 22(6): 39-43.

EREAE, WA, ZAAEL. BT = ORI R SRR S R A T R Y RUE R[] RS TR IR 5 SR, 2009,
29(4): 28-33.

FI T, B E R IR A R i) T B FE[D]: [ 22003, KR MO, 2012,
JARE, M. FZWIREMEL: Big 590EM]. b5t BR AL, 2011: 2.

DOI: 10.12677/5a.2021.104067 668 Gt 5 3


https://doi.org/10.12677/sa.2021.104067
https://doi.org/10.1086/295329
https://doi.org/10.1111/j.1540-6261.1982.tb03555.x
https://doi.org/10.1016/j.ejor.2006.12.008
https://doi.org/10.1086/508009
https://doi.org/10.1086/296409
https://doi.org/10.3386/w4871
https://doi.org/10.1016/j.jeconom.2005.03.005
https://doi.org/10.2307/1911242
https://doi.org/10.1016/0304-405X(77)90016-2
https://doi.org/10.1111/j.1540-6261.1986.tb02528.x
https://doi.org/10.2307/2951677

	国债利率期限结构的组合优化模型研究
	摘  要
	关键词
	The Combinatorial Optimization Model Research of National Term Structure of Interest Rates
	Abstract
	Keywords
	1. 绪论
	1.1. 引言
	1.2. 国内外研究现状

	2. 基于熵权法的组合优化模型的建模原理
	组合优化模型的建模原理

	3. 基于熵权法的组合优化模型建立
	3.1. 多项式样条函数模型的框架
	3.2. NS模型的框架
	3.3. 组合优化模型的建立

	4. 基于熵权法的利率期限结构的实证研究
	4.1. 样本数据的选取
	4.2. 模型的样本内拟合实证分析
	4.2.1. 基于多项式样条函数的实证分析
	4.2.2. 基于NS模型的实证分析
	4.2.3. 基于组合优化模型的实证分析
	4.2.4. 样本内的数据拟合的分析

	4.3. 模型的样本外预测实证分析

	5. 结论
	5.1. 结论
	5.2. 启示

	参考文献

