
www.ijsr.net
http://creativecommons.org/licenses/by/4.0/


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/


International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391 

Volume 6 Issue 2, February 2017 
www.ijsr.net

Licensed Under Creative Commons Attribution CC BY

Comparisons are provided in table 2 below, including a
summary of the results with specifications of all variations 
for the methodology: 

Table 2 
Methodology Discrimination 

Accuracy Rate
Specificity 

Rate
Significance 

(p-Value)
WBV (Weighted 
Band & Volatility 

Methodology)

73.5% ± 5.8% 82.3% ±
2.4%

0.0117

Weighted Band Only 
[A]

64.6% ± 5.0% 78.0% ±
2.8%

0.0382

Directed Band 
(Single Classifier) 

[B]

59.3% ± 6.3% 74.4% ±
3.6%

0.0755

Gamma Volatility 
Projection (Single 

Classifier) [C]

49.1% ± 5.7% 60.4% ±
4.1%

0.1304

Gamma Projection 
(Single Classifier) 

[D]

47.2% ± 5.9% 57.9% ±
3.3%

0.1469

Random Classifier 
[E]

33.33% N/A N/A

Table 2: Each row features an independent methodology 
applied to the data and its respective results, including the 
accuracy, specificity and significance according to the p-

value. One can see that WBV (top row) showed the best 
results, using the full methodology described with all 
possible features. Variant [A], second row, was identical to 
WBV except that it did not use the second set of features 
(volatility-based features), and this difference caused a 
major decrease in performance and more than tripled the p-
value. Variant [B], third row, is identical to variant [A]
except that the predictors were of type 1(A) instead of 1(B), 
i.e., a single predictor only. Variant [C], fourth row, used a 
single classifier with volatility (2nd feature set) only and 
showed better results than those of variant [D], fifth row, 
which was like [C] except that it only used the gamma 
energy band. Variant [E] guessed the correct segment of the 
event, and by definition, this method had a 33.33% chance 
of being accurate. 

5.3 Comparison of significance: gamma activity versus 
gamma volatility: 

Figure 4 below presents a plot of the subjects’ misclicks, 
both as a function of the gamma band energy and as a
function of the gamma band volatility. Surprisingly, the 
association of a single feature indicated a higher chance of a
low gamma band volatility than did the gamma band energy. 

Figure 4: All misclick events are presented as a function of the relative gamma band, which is associated with focus, and the 
volatility of the gamma band. It is clear that the volatility (or lack thereof) of the gamma band is actually a stronger property 

of the misclick event than is the relative gamma band. As described above, all properties are the relative average of each 
player and were computed during a 20-second window prior to the event 

5.4 Misclick Prediction: 

The misclick predictor (type 2 in the predictor descriptions)
is a stronger version of the “weak predictor” of type 1(B), as 
it addresses the set of most inaccurate click events. The total 
percentage of misclick events out of the total events was 
12.65%. 

The results are presented in table 3 below. 

Table 3: Misclick single predictor results compared to a 
random classifier. Although the random classifier has a 

12.65% chance of guessing a future misclick (as this is the 

statistical probability of all these events combined), the 
misclick single predictor achieved a greater than 37% 

accuracy with a p- value of less than 3%.
Methodology Discrimination 

Accuracy Rate
Specificity

Rate
Significance

(p-Value)
Misclick Single 

Predictor 37.2% ± 4.6% 41% ± 5.8% 0.0285

Random Classifier 12.65% N/A N/A

6. Discussion 

The results reveal interesting connections that had not been 
presented previously in the academic literature, both the 
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