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Figure 4: Correlation of observed and predicted activities by MLR 

 

Neural Network 

 

The neural network model is generated using the four 

descriptors, appearing in the MLR model. One neuron, 

which encoded the activities, constituted the output layer, 

and we chose the hidden layer from the calculation of ρ. So, 

The best architecture is: 4-3-1 and the NN results are: RNN = 

0,98      ES= 0,27             N=54  

 

The correlation coefficient obtained by neural network 

implies that the selected descriptors by MLR are apposite 

and the model QSAR proposed to predict activities is 

relevant. The predicted power of 4-3-1 NN can be judged 

from the plot of observed activities versus predicted by NN 

shown in figure 5. 

 

 

Figure 5: observed activities versus predicted ones by NN 

 

Cross-validation 

 

In order to check the reliability and the stability of the best 

elaborated QSAR model, we have used the leave-one –out 

validation, this step is very important because the high value 

of the square of the correlation coefficient indicates the best 

fit of the data but does not contain information about the 

ability to predict the dependent variable of no include data in 

the training set. 

 

The LOO cross-validation procedure yielding high 

predictive R values “RCV= 0, 90 and SE = 0, 32” testifies 

on the high predictability of the proposed QSAR model. 

 

Figure 6 represents observed activities versus LOO 

predicted log(fXa). 
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Figure 6: Observed activities versus predicted ones by LOO method 

 

To estimate the predictive power of a QSAR model, Tropsha 

and Golbraikh [9] recommended use of the following 

statistical characteristic of the test set, (i) correlation 

coefficient R between the predicted and observed activities, 

(ii) coefficients determination (R
2
), (predicted vs observed 

activities R0
2
, (iii) slopes K and K’ of the regression lines 

through the origin. They consider that a QSAR model is 

predictive, if the following conditions are satisfied:  
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In addition, another criteria is proposed by Roy [10] to 

investigate the predictability of QSAR models, R
2
m = R

2
 (1- 

(R
2
 –Rpred

2
)
1/2

) 

 

If R
2
m >0.5, it indicates a good predictability of the 

developed model, in this study we have: 

R
2
m = 0.90 [1-(0.90-0.81)

1/2
] = 0,85 

 

4. Conclusion 
 

In this study, we have developed a QSAR model introducing 

quantum descriptors, regression quality indicates that these 

descriptors provide important information and have 

significant role in the rating of the activities. Neural network 

considering the relevant descriptors obtained by MLR, 

showed a good agreement between observed and predicted 

values; finally, we have validated our results by LOO-CV 

procedure. 
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