
Goal: Build a neural network classifier that can find the localization site of a protein in yeast 
based on 8 attributes (features). 
 
Problem 1 
 
Check whether there are any outliers on the dataset using Local Outlier Factor and Isolation 
Forest.  
 
The dataset is very imbalance in terms of number of observations per category. For example, 
there are only 5 observations for Category ERL. n_neighbors = 20 is the recommended value, 
however, the number of neighbors should not be greater than the samples. Therefore, we will 
do LocalOutlierFactor for each class to increase its accuracy. We see a similar situation in the 
isolation forest detection method. We modified the num_max_sample to get a better 
performance. 
 
LocalOutlierFactor 

 
IsolationForest 



 
 
(a) Yes, there are outliers on the dataset. 
 
(b) Both methods agree that the dataset contains outliers. However, LocalOutlierFactor 
removes more outliers than Isolation Forest.  
 
(c) LocalOutlierFactor relies on the assumption that normal data are more concentrated in a 
certain region while outliers locate in a sparse region.  
 
Isolation forest relies on the assumption that an outlier is easier to isolate by lines than normal 
data. 
 
(d) Remove outliers using Isolation Forest. 
 
 
 
 
 
 
 



Problem 2 
 
Construct a 4-layer artificial neural network (ANN) and specifically a feed-forward multi-layer 
perceptron to perform multi-class classification. 
 

 
 
 

  
 
 

 



Problem 3 
 
Re-train the ANN with all the data. 
 
After doing 150 epoches, the training error has decreased to 0.457547. Please refer to the 
jupyter notebook for the error_df.  

 
 
Here is the final activation function formula for class "CYT": 
 

 
 



 
Problem 4 
 
Do back-propagation on the ANN using Keras and by hand.  

 

 



 

 
 

 



 
 



 
 

 
 



 
 
 
 



 
 
 



 
 



 
 
Problem 5 
Perform a parameter sweep (grid search) on the number of hidden layers (investigate layer 1, 2 
or 3) and number of nodes in each hidden layer (investigate node 3, 6, 9, 12). 
 
The optimal configuration is {'num_node': 9, 'num_layers': 1} using the RandomizedSearchCV 
method.  
 
As we can from the matrix below, 
 

 Node 3 Node 6 Node 9 Node 12 

Layer 1 0.428 0.436 0.418 0.437 

Layer 2 0.551 0.454 0.491 0.434 
Layer 3 0.584 0.514 0.496 0.569 

 
The error generally decreases as we add more nodes to the layer. However, it starts to increase 
again when we add too many nodes to the layer.  
 
Problem 6 



The following sample belong to NUC.  

 


