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Abstract 
We provide a method for experimental data smoothing 
under a certain noise by using a statistical fitting 
considering gaussian weight functions. On the one 
hand, this method is quite useful when we have a large 
amount of experimental data, which are expected to 
approach an unknown theoretical curve. This allows us 
to find quite closely the derivative of the theoretical 
curve from the data and provides as well the error in the 
numerical integration of the data. On the other hand, 
the proposed method improves the typical smoothening 
of the time series of financial data and allows the 
calculation of the volatility as a function of time. 

 
Introduction 
We consider experimental data yi as the prediction of a theoretical curve y(x) at xi, i = 1, ..., n, 
subjected to a random noise produced by measurement uncertainty, which is normally distributed.  
 
Materials and Methods 
If data is homocedastic with normal standard deviation σ, the fitting function is given by, 
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where the parameter s is calculated by numerically solving the following equation: 
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The derivative of the fitting function can be obtained from the data (xi, yi) as: 
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where we have adopted the notation: 
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The confidence band of the fitting function is given by 
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If data is heterocedastic with known standard deviation σ(x), we calculate parameter s minimizing the 
following function: 
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If σ(x) is unknown, we calculate s minimizing the function: 
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Results and Discussion 
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Daily data at the close of the IBEX 35 index, from January 18 to June 8, 2010.  
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