Appendix I
1) Spectral Centroid:  This property refers to the first order statistical mean of the signal spectrum. The centroid variable indicates the signal tendency to concentrate its values around the central frequency (Lartillot & Toiviainen, 2007). The computation function is:
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2) Spectral Spread (Standard Deviation): This feature represents the standard deviation of the audio spectral values around the statistical mean. More specifically, this metric evaluates the spread of the frame spectrum around its corresponding centroid (Lartillot & Toiviainen, 2007).The standard deviation of the audio frame can be defined by the mathematical expression:

where σ2 refers to the statistical variance and σ (square root of the variance) is the standard deviation.
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3) Spectral Skewness: This property addresses the third order statistical metric, describing the asymmetry of the spectrum values distribution. The skewness positive value indicates positive asymmetry, where the distribution of the values presents a ‘tail’ on the right side of the statistical mean when it is compared to the Gaussian distribution (Lartillot & Toiviainen, 2007). In the case of skewness negative values, the negative asymmetry implicates the appearance of the ‘tail’ on the left side of the statistical mean. Finally, when the value of skewness is equal to zero, the spectrum distribution is symmetrical, similar to the Gaussian one. The skewness property can be computed by the function:

but usually the statistics problems exploit the normalized skewness coefficient, which is defined as:

where σ is the standard deviation of the distribution. 
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4) Spectral Kurtosis: This feature represents the fourth order statistical measure (Lartillot & Toiviainen, 2007) and is defined by the mathematical expression:

Same as above, the kurtosis coefficient is more useful, because it is also normalized to the standard deviation σ of the spectral distribution of the audio frame and it is calculated as:

The positive or negative values of the kurtosis coefficient implicate the following forms of distributions.
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5) Smoothness: This variance constitutes a very important metric of flatness of the audio signal, in the context of smooth or steep signal transitions and peaks appearances (Lartillot & Toiviainen, 2007). The value of the smoothness property derives from the ratio of the geometrical mean to the arithmetical mean of the signal values x(n), as the following expression describes.

6) Rolloff Frequency: This feature is possibly the most important property in audio signal processing problems, because it describes the existence and impact of high/ low frequencies in the signal energy (Lartillot & Toiviainen, 2007). More specifically, the rolloff variance determines the maximum frequency, which withholds threshold energy of 85% of the total signal energy. 
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