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• Decompose all coupon payments into zero 
coupon bonds. 
• Generate equations for all the yield points 
corresponding to the coupon dates using of 
an interpolation approach. 
• We use Cubic Hermite Spline Interpolation 
to connect all points together. 

How the curve is created 



Background of Rational Criteria 

Cubic Hermite Spline 
Interpolation 

  To construct zero-coupon 
yield curve which has less 
oscillation when the data is 
not smooth. 

Cubic Spline Interpolation 

Oscillation 



Problem of Cubic Spline Interpolation 

Oscillation 



Introduce Hermite Method 

When the data is not smooth, Cubic Hermite Spline interpolation has no overshoots and less 
oscillation. Since, second order derivative is not required continuous. 



Cubic Spline Interpolation 

Note that 
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Suppose t1, t2, …, tn (TTM) and r1, r2, …, rn  (spot rate) are known. 
Each i, we have coefficients (ai, bi, ci, di) for 1 ≤ i ≤ n–1  

Requirement: 
- ri(t) is continuous, so ri – 1(ti) = ri(ti) 
- r'i(t) is continuous, so r'i – 1(ti) = r'i(ti) 
- r"i(t) is continuous, so r"i – 1(ti) = r"i(ti) 
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Condition: 
- ri(t) and r'i(t) is continuous, but r"i(t) is not needed to be continuous. 
- The value of ci for 1 < i < n are chosen to be the slope at ti that pass through (tj, rj) 
for j = i – 1, i, i + 1 
- For instance, c1 is chosen to be the slope at t1 that passes through (tj, rj) for j = 1, 2, 3 
and cn is chosen likewise. 



Cubic Spline vs Hermite Interpolation 

Cubic Spline (Old) 
 Cubic Spline produces a smoother  
 result, such that S"(x) is continuous. 
 Cubic Spline produces a more  
 accurate result if the data consists of  
 values of a smooth function. 

 

Hermite Spline (New) 
 Cubic Hermite Spline has no  
 overshoots and less oscillation 
 when the data is not smooth. 
 Cubic Hermite Spline is less  
 expensive to set up. 



Cubic Spline vs Hermite Interpolation (1) 

Cubic spline constructs S(x) in almost the same way cubic Hermite constructs P(x). However, cubic 
spline chooses the slopes at the tj differently, namely to make S"(x) continuous.  
This differences has several effects. 

 Cubic spline produces a smoother result,  
 such that S"(x) is continuous. 
 Cubic spline produces a more accurate result  
 if the data consists of values of a smooth function. 

Source: https://www.mathworks.com/help/matlab/ref/pchip.html 



Cubic Spline vs Hermite Interpolation (2) 

Cubic spline constructs S(x) in almost the same way cubic Hermite constructs P(x). However, cubic 
spline chooses the slopes at the tj differently, namely to make S"(x) continuous.  
This differences has several effects. 

 Cubic Hermite has no overshoots and less  
 oscillation when the data is not smooth. 
 Cubic Hermite is less expensive to set up. 

Source: https://www.mathworks.com/help/matlab/ref/pchip.html 



Disclaimers and Limitations  

 The program and its documentation are provided for information purposes.  
 The information provided herein is not to be considered a recommendation or endorsement 
 by ThaiBMA.  
 Although the program as well as containing information are obtained from the sources 
 believed to be reliable and care has been taken in preparing the program and updating the 
 data, ThaiBMA will have no obligation or liability of any kind in case of inaccuracies, delays, 
 interruptions, errors or omissions.  
 This calculation program and its documentation are provided solely for information and use of 
 investors who are expected to make their own investment decisions, and ThaiBMA accepts no 
 liability for any direct or consequential loss arising from any use of this calculation program or 
 its contents. 



Disclaimers and Limitations  

 The calculation program provides bond calculations based on the information selected and 
 entered by the individual, and the assumption set forth herein. 
 Even though ThaiBMA has extensively tested the calculation program, cannot guarantee the 
 complete accuracy of the calculations produced by the calculation program. 
 The calculation program is meant only to assist the individual in evaluating various scenarios. 
 The calculation program cannot, and should not be expected to replace competent 
 professional advice. 
 All output should be reviewed to ensure accuracy. 


