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Abstract

In this paper we attempt to apply Nelson-Sigel Svensson model to find the interest rate term structure for Swedish governments bonds. The model has five parameters. These parameters are used to find a rate for every particular time in the future corresponding to time to maturity of bonds used in this paper. The sum of all present values of a bond calculated from future cash flows using Nelson-Siegel-Svensson rate must be equal to the bond’s price today. We implement VBA together with MS Excel solver to minimize the squared error between actual and calculated prices, scaled with factor Φ.
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1. Introduction
In this report we want to use the parameter in the Nelson-Siegel model to build an application on Excel/VBA so that the yields replicate the Swedish government bond price with minimum error.

The data used in this report was from the Swedish government bonds (http://nasdaqomxnordic.com/bonds/sweden)

In 1987 Nelson-Siegel propose a model to fit the accurate estimate and the ability to forecast future term structure in the area of finance. His model is widely used in practice for fitting the term structure of interest rates.

Due to the ease in linearizing the model, grid search approaches using a fixed shape parameter are popular estimation procedures.

The estimated parameters, however, have been reported to be erratically over time, and to have relatively large variances. 

We use the models to find the zero coupon curve with the application in Excel for Swedish government bond prices. We then plot the term structure.
2. Nelson-Siegel model for the forward curve:
Nelson-Siegel model for estimating forward curve is the following:
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are parameters which are constants that must be estimated. Integrating the equation (1) above, we get
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If we change the variables 
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So we get the following formula
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This implies spot yield curves
[image: image7.png]1
rNS(t, M) = B, + By .[




Where [image: image8.png]o™ = (Bo.B1, Bo.11)



 are constants to be estimated.
3. Nelson-Siegel model Extension
After nelson-Siegel model, there have been a lot of extensions proposed, which include the extension by Svensson (1994). In his model, there is an additional exponential polynomial term added to the Nielson-Siegel model:
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Deducting the basic Nelson-Siegel model, we get
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 are constants to be estimated.

4. Application in Excel/VBA

The yield to maturity is calculated as average of bid yield and ask yield. With the data from Swedish government bonds, we calculated the price of bond with MS Excel function "PRICE" in addition to the accrued interest rates. We calculate accrued interest rate with following code:
(COUPDAYS (settlement day, maturity, 1, 4)-COUPDAYSNC (settlement day, maturity, 1, 4))/COUPDAYS (settlement day, maturity, 1, 4)*100*Coupon rate. 
Here 1 is the coupon payment frequency, and 4 is the 30/360 day count convention. 
Time to maturity we calculate with function "yearfrac" with input of settlement date, maturity date and 4 for day count convention 30/360. 
We calculate bond duration with function DURATION (settlement date, maturity date, coupon rate, yield to maturity, coupon frequency (1 for our case), and day count convention).
We calculate Φ for using it in Extended Nelson Siegel model. Φ = [(duration)*(clean price)]/(1+yield to maturity).
A VBA code was written for the price of bond with the rate calculated with Extended Nelson Siegel model. Input to this code is time to maturity, coupon rate and arbitrary values of β0, β1, β2, β3, τ1, τ2. The function P_nse outputs the price of bond. The bond price is calculated in the code as the sum of discounted cash flows. 
Furthermore the square of calculated prices' differences scaled with Φ is calculated and minimized. So we get β0, β1, β2, β3, τ1, τ2 values that makes bond price with Extended Nelson Siegel rate close to the actual price. 
Thereafter, we calculate the rate with Extended Nelson Siegel for different times to maturity and plot it. 

 See the Excel page screenshots below
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4.50% | 2015/8/12 2011/12/14 | 2.2285024 | 114.44810 | 249.41712 | 3.66111 | 114.1115 | 1.82174E-06

3.00% | 2016/7/12 2011/12/14 | 2.6813257 | 110.06773 | 288.78118 | 4.57778 | 115.4712 | 0.000350107
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425% | 2019/3/12 | 2011/12/14 | 37695146 | 122.81344 | 444.67726 | 7.20444 | 118.9136 | 7.69119E-05

5.00% | 2020/12/1 2011/12/14 | 4.9465388 | 120.02520 | 627.72145 | 8.96380 | 121.94 |0.000127399|

3.50% | 2022/6/1 2011/12/14 | 5.4232033 | 119.75755 | 629.05872 | 10.4639 | 125.0477 | 7.07231E-05

3.50% | 2039/3/30 2011/12/14 | 12.579108 | 132.12657 | 1597.9416 | 27.2944 | 131.8778 | 2.42405E-08
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5. Summary 
With Nelson-Siegel model and the extension by Svensson, we have estimated the parameters β0, β1, β2, β3, τ1, τ2 through building an application in which the term structure replicates the Swedish government securities’ term structure with minimum error between actual and model bond prices. 
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