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                         Graduate Admission 
The goal of this study is to train machine learning models in order to predict the probability of admission of 
students applying to graduate programs and to evaluate and compare the performance of diƯerent machine 
learning algorithms, specifically k-Nearest Neighbors (kNN), Linear Stochastic Gradient Descent (Linear SGD), 
Random Forest, XGBoost, MLP and RBF.  

The dataset, which can be found at https://www.kaggle.com/datasets/mohansacharya/graduate-admissions, 
contains 7 predictor variables and 500 observations. It includes information on several academic and profile-
related factors that are considered important during the graduate admission process, such as GRE scores, TOEFL 
scores, university rating, statement of purpose (SOP) strength, letter of recommendation (LOR) strength, 
undergraduate GPA (CGPA), and whether the applicant has prior research experience. The target variable of the 
dataset is the Chance of Admit, which represents the estimated probability of admission and ranges between 0 
and 1. The dataset contains no missing values and all variables are numerical, making it suitable for regression-
based machine learning models. 

Isalos version used: 2.0.2 

Step 1: Import data from file 
Right click on the input spreadsheet (left) and choose the option “Import from File”. Then navigate 
through your files to load the one with the Admission Predict Ver.1.1 data.  
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The data will appear on the left spreadsheet. 

                           

Step 2: Manipulate data 
In this dataset there are not any empty values or categorical features, so we can select all the columns to be used. 
On the menu click on Data Transformation → Data Manipulation → Select Column(s) and select all columns. 

 

 

All the data will appear in the output (right) spreadsheet. This tab can be renamed “IMPORT” by right-clicking on it 
and choosing the “Rename” option.  
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Step 3: Split data 
Create a new tab by pressing the “+” button on the bottom of the page with the name “TRAIN_TEST_SPLIT” which 
we will use for splitting the train and test set.  

Import data into the input spreadsheet of the “TRAIN_TEST_SPLIT” tab from the output of the “IMPORT” tab by 
right-clicking on the input spreadsheet and then choosing “Import from Spreadsheet”. 

                          

Split the dataset by choosing Data Transformation → Split → Random Partitioning. Then choose the “Training set 
percentage” and the column for the sampling as shown below: 

 

                                                   

 

In regression problems, stratified sampling is generally not required because the target variable is continuous and 
does not consist of discrete classes whose proportions need to be preserved. However, if the dataset contains 
categorical predictor variables and it is important to maintain the distribution of their categories in both the training 
and test sets, stratified sampling can be applied based on those specific features. This ensures that the relative 
proportions of the categories are preserved across the data partitions. 
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The results will be two separate spreadsheets, “TRAIN_TEST_SPLIT: Training Set” and “TRAIN_TEST_SPLIT: Test 
Set”, which will be available to import into the next tabs. 

Step 4: Feature selection for training set 
Create a new tab by pressing the “+” button on the bottom of the page with the name 
“FEATURE_SELECTION_TRAINING_SET”. 

 Import data into the input spreadsheet of the “FEATURE_SELECTION_TRAINING_SET” tab from the output of the 
“TRAIN_TEST_SPLIT” tab by right-clicking on the input spreadsheet and then choosing “Import from Spreadsheet”. 
From the available Select input tab options choose “TRAIN_TEST_SPLIT: Training Set”. 

                          

 

Then do Stepwise with the “Forward Selection” as the method: Data Transformation → Variable Selection → 
Stepwise 
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The results will appear on the right spreadsheet. 

                              

Step 5: Feature selection for test set 
Create a new tab by pressing the “+” button on the bottom of the page with the name 
“FEATURE_SELECTION_TEST_SET”. 

Import data into the input spreadsheet of the “FEATURE_SELECTION_TEST_SET” tab from the output of the 
“TRAIN_TEST_SPLIT” tab by right-clicking on the input spreadsheet and then choosing “Import from Spreadsheet”. 
From the available Select input tab options choose “TRAIN_TEST_SPLIT: Test Set” 

Knowing which features were selected for the training set, the same features should be selected for the test set as 
well, without applying any feature selection algorithm again. This is done simply by selecting the corresponding 
columns in the test dataset. On the menu click on Data Transformation → Data Manipulation → Select Column(s)  
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The results will appear on the right spreadsheet. 

                            

Step 6: Normalize the training set 
Create a new tab by pressing the “+” button on the bottom of the page with the name “NORMALIZE_TRAIN_SET”. 

Import into the input spreadsheet of the “NORMALIZE_TRAIN_SET” tab the train set from the output of the 
“FEATURE_SELECTION_TRAINING_SET” tab by right-clicking on the input spreadsheet and then choosing “Import 
from Spreadsheet”. 

Normalize the data using Z-score: Data Transformation → Normalizers → Z Score and select all columns except the 
“Chance of Admit” target column. 
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The results will appear on the output spreadsheet. 

                          

Step 7: Normalize the test set 
Create a new tab by pressing the “+” button on the bottom of the page with the name “NORMALIZE_TEST_SET”. 

Import into the input spreadsheet of the “NORMALIZE_TEST_SET” tab the train set from the output of the 
“FEATURE_SELECTION_TEST_SET” tab by right-clicking on the input spreadsheet and then choosing “Import from 
Spreadsheet”. 

Normalize the test set using the existing normalizer of the training set: Analytics → Existing Model 
Utilization → Model (from Tab:) NORMALIZE_TRAIN_SET 
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The results will appear on the output spreadsheet. 

                           

Step 8: Train the Model-kNN 
Create a new tab by pressing the “+” button on the bottom of the page with the name “kNN”.  

Import data into the input spreadsheet of the “kNN” tab from the output of the “NORMALIZE_TRAIN_SET” 
tab by right-clicking on the input spreadsheet and then choosing “Import from Spreadsheet”.  

Use the k-Nearest Neighbors (kNN) method to train and fit the model: Analytics → Regression → kNearest 
Neighbors (kNN). 
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The predictions will appear on the output spreadsheet. 

 

Step 9: Validate the model-kNN 
Create a new tab by pressing the “+” button on the bottom of the page with the name 
“VALIDATE_MODEL_kNN”. 

 Import data into the input spreadsheet of the “VALIDATE_MODEL_kNN” tab from the output of the 
“NORMALIZE_TEST_SET” tab by right-clicking on the input spreadsheet and then choosing “Import from 
Spreadsheet”. 

 To validate the model: Analytics → Existing Model Utilization→ Model (from Tab:) kNN(.fit). Choose the 
column “Chance of Admit” to be transferred to the output spreadsheet. 
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The predictions will appear on the output spreadsheet. 
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Step 10: Statistics calculation-kNN 
Create a new tab by pressing the “+” button on the bottom of the page with the name 
“STATISTICS_ACCURACIES_kNN”.  

Import data into the input spreadsheet of the “STATISTICS_ACCURACIES_kNN” tab from the output of the 
“VALIDATE_MODEL_kNN” tab by right-clicking on the input spreadsheet and then choosing “Import from 
Spreadsheet”. 

 Calculate the statistical metrics for the regression: Statistics → Model Metrics → Regression Metrics 

 

The results will appear on the output spreadsheet. 

 

Step 11: Train the Model – Linear SGD 
Create a new tab by pressing the “+” button on the bottom of the page with the name “Linear SGD”.  

Import data into the input spreadsheet of the “Linear SGD” tab from the output of the 
“NORMALIZE_TRAIN_SET” tab by right-clicking on the input spreadsheet and then choosing “Import from 
Spreadsheet”.  

Use the Linear SGD method to train and fit the model: Analytics → Regression → Linear SGD. 
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The predictions will appear on the output spreadsheet. 
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Step 12: Validate the model - Linear SGD 
Create a new tab by pressing the “+” button on the bottom of the page with the name “VALIDATE_MODEL_ 
Linear SGD”. 

 Import data into the input spreadsheet of the “VALIDATE_MODEL_ Linear SGD” tab from the output of the 
“NORMALIZE_TEST_SET” tab by right-clicking on the input spreadsheet and then choosing “Import from 
Spreadsheet”. 

 To validate the model: Analytics → Existing Model Utilization→ Model (from Tab:) Linear SGD (.fit). Choose 
the column “Chance of Admit” to be transferred to the output spreadsheet. 
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The predictions will appear on the output spreadsheet. 

 

Step 13: Statistics calculation – Linear SGD 
Create a new tab by pressing the “+” button on the bottom of the page with the name 
“STATISTICS_ACCURACIES_ Linear SGD”.  

Import data into the input spreadsheet of the “STATISTICS_ACCURACIES_ Linear SGD” tab from the 
output of the “VALIDATE_MODEL_ Linear SGD” tab by right-clicking on the input spreadsheet and then 
choosing “Import from Spreadsheet”. 

 Calculate the statistical metrics for the regression: Statistics → Model Metrics → Regression Metrics 
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The results will appear on the output spreadsheet. 

 

Step 14: Train the Model – Random Forest 
Create a new tab by pressing the “+” button on the bottom of the page with the name “Random Forest”.  

Import data into the input spreadsheet of the “Random Forest” tab from the output of the 
“FEATURE_SELECTION_TRAINING_SET” tab by right-clicking on the input spreadsheet and then choosing 
“Import from Spreadsheet”.  

Use the Linear SGD method to train and fit the model: Analytics → Regression → Random Forest. 
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The predictions will appear on the output spreadsheet. 

 

Step 15: Validate the Model – Random Forest  
Create a new tab by pressing the “+” button on the bottom of the page with the name “VALIDATE_MODEL_ 
Random Forest”. 

 Import data into the input spreadsheet of the “VALIDATE_MODEL_Random Forest” tab from the output of 
the “FEATURE_SELECTION_TEST_SET” tab by right-clicking on the input spreadsheet and then choosing 
“Import from Spreadsheet”. 

 To validate the model: Analytics → Existing Model Utilization→ Model (from Tab:) Random Forest (.fit). 
Choose the column “Chance of Admit” to be transferred to the output spreadsheet. 
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The predictions will appear on the output spreadsheet. 
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Step 16: Statistics calculation – Random Forest 
Create a new tab by pressing the “+” button on the bottom of the page with the name 
“STATISTICS_ACCURACIES_Random Forest”.  

Import data into the input spreadsheet of the “STATISTICS_ACCURACIES_ Random Forest” tab from the 
output of the “VALIDATE_MODEL_ Random Forest” tab by right-clicking on the input spreadsheet and 
then choosing “Import from Spreadsheet”. 

 Calculate the statistical metrics for the regression: Statistics → Model Metrics → Regression Metrics 

 

The results will appear on the output spreadsheet. 

 

Step 17: Train the Model – XGBoost 
Create a new tab by pressing the “+” button on the bottom of the page with the name “XGBoost”.  

Import data into the input spreadsheet of the “XGBoost” tab from the output of the 
“FEATURE_SELECTION_TRAINING_SET” tab by right-clicking on the input spreadsheet and then choosing 
“Import from Spreadsheet”.  

Use the Linear SGD method to train and fit the model: Analytics → Regression → XGBoost. 
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The predictions will appear on the output spreadsheet. 

 

Step 18: Validate the Model – XGBoost  
Create a new tab by pressing the “+” button on the bottom of the page with the name “VALIDATE_MODEL_ 
Random Forest”. 

 Import data into the input spreadsheet of the “VALIDATE_MODEL_ XGBoost” tab from the output of the 
“FEATURE_SELECTION_TEST_SET” tab by right-clicking on the input spreadsheet and then choosing 
“Import from Spreadsheet”. 

 To validate the model: Analytics → Existing Model Utilization→ Model (from Tab:) XGBoost (.fit). Choose 
the column “Chance of Admit” to be transferred to the output spreadsheet. 
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The predictions will appear on the output spreadsheet. 

 

Step 19: Statistics calculation – XGBoost 
Create a new tab by pressing the “+” button on the bottom of the page with the name 
“STATISTICS_ACCURACIES_ XGBoost”.  

Import data into the input spreadsheet of the “STATISTICS_ACCURACIES_ XGBoost” tab from the output 
of the “VALIDATE_MODEL_ XGBoost” tab by right-clicking on the input spreadsheet and then choosing 
“Import from Spreadsheet”. 

 Calculate the statistical metrics for the regression: Statistics → Model Metrics → Regression Metrics 
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The results will appear on the output spreadsheet. 

 

Step 20: Train the Model- MLP 
Create a new tab by pressing the “+” button on the bottom of the page with the name “MLP”.  

Import data into the input spreadsheet of the “MLP” tab from the output of the 
“NORMALIZE_TRAINING_SET” tab by right-clicking on the input spreadsheet and then choosing “Import 
from Spreadsheet”.  

Use the Linear SGD method to train and fit the model: Analytics → Regression → Fully Connected Neural 
Network 
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The predictions will appear on the output spreadsheet. 

 

Step 21: Validate the Model – MLP 
Create a new tab by pressing the “+” button on the bottom of the page with the name “VALIDATE_MODEL_ 
MLP”. 

 Import data into the input spreadsheet of the “VALIDATE_MODEL_ MLP” tab from the output of the 
“NORMALIZE_TEST_SET” tab by right-clicking on the input spreadsheet and then choosing “Import from 
Spreadsheet”. 

 To validate the model: Analytics → Existing Model Utilization→ Model (from Tab:) MLP (.fit). Choose the 
column “Chance of Admit” to be transferred to the output spreadsheet. 
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The predictions will appear on the output spreadsheet. 

 

Step 22: Statistics calculation – MLP 
Create a new tab by pressing the “+” button on the bottom of the page with the name 
“STATISTICS_ACCURACIES_ MLP”.  

Import data into the input spreadsheet of the “STATISTICS_ACCURACIES_ MLP” tab from the output of 
the “VALIDATE_MODEL_ MLP” tab by right-clicking on the input spreadsheet and then choosing “Import 
from Spreadsheet”. 

 Calculate the statistical metrics for the regression: Statistics → Model Metrics → Regression Metrics 
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The results will appear on the output spreadsheet. 

 

Step 23: Train the Model – RBF  
Create a new tab by pressing the “+” button on the bottom of the page with the name “RBF”.  

Import data into the input spreadsheet of the “RBF” tab from the output of the 
“NORMALIZE_TRAINING_SET” tab by right-clicking on the input spreadsheet and then choosing “Import 
from Spreadsheet”.  

Use the Linear SGD method to train and fit the model: Analytics → Regression → Radial Basis Function 
Network 
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The predictions will appear on the output spreadsheet. 
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Step 24: Validate the Model – RBF 
Create a new tab by pressing the “+” button on the bottom of the page with the name “VALIDATE_MODEL_ 
RBF”. 

 Import data into the input spreadsheet of the “VALIDATE_MODEL_ RBF” tab from the output of the 
“NORMALIZE_TEST_SET” tab by right-clicking on the input spreadsheet and then choosing “Import from 
Spreadsheet”. 

 To validate the model: Analytics → Existing Model Utilization→ Model (from Tab:) RBF (.fit). Choose the 
column “Chance of Admit” to be transferred to the output spreadsheet. 
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The predictions will appear on the output spreadsheet. 

 

Step 25: Statistics calculation – RBF  
Create a new tab by pressing the “+” button on the bottom of the page with the name 
“STATISTICS_ACCURACIES_ RBF”.  

Import data into the input spreadsheet of the “STATISTICS_ACCURACIES_ RBF” tab from the output of the 
“VALIDATE_MODEL_ RBF” tab by right-clicking on the input spreadsheet and then choosing “Import from 
Spreadsheet”. 

 Calculate the statistical metrics for the regression: Statistics → Model Metrics → Regression Metrics 
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The results will appear on the output spreadsheet. 

 

Step 26: Automated ML optimization 
We will compare four machine learning algorithms commonly employed for classification applications: 
the kNN, Linear SGD, Random Forest, and Radial Basis Function Network models. This procedure can be 
performed automatically with the Auto ML option of Isalos Analytics Platform, and it is beneficial when 
optimizing a predictive model.  

Create a new tab by pressing the “+” button on the bottom of the page with the name “AutoML.” 

 Import into the input spreadsheet of the “AutoML” tab the output of the 
“FEATURE_SELECTION_TRAINING_SET” tab by right-clicking on the input spreadsheet and then choosing 
“Import from Spreadsheet.” 

 Perform the algorithm optimisation by choosing: Analytics → Classification → Auto ML. 
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Select the kNN, Linear SGD, Random Forest, and Radial Basis Function Network models to be used 
inside the Auto ML configuration. Define the search range of all hyperparameters for each algorithm with 
the values written in Table 1, by double-clicking on them inside the “Selected Models” box. It should be 
noted that several parameters are kept constant to decrease computational costs. 
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Table 1: Hyperparameter search ranges for model optimization inside the Isalos AutoML scheme 

ML method Hyperparameter Search range [min,max;step] 
kNN Number of nearest neighbours, k [5,15,5] 

   
Linear SGD Loss Function  Squared Loss 

Optimizer Simple SGD 
Learning rate [0.005, 0.01, 0.005] 

Number of epochs [10,15,5] 
   

Random forest Features fraction [0.7, 0.9, 0.2] 
Min impurity decrease [0.0, 0.1, 0.1] 
Number of ensembles [10,15,5] 

   
Radial Basis Function Network Hidden Neurons [4,8,4] 

Point Selection Random Points from Training 
RBF Kernel GAUSSIAN 

Epsilon [0.3, 0.5, 0.2] 
 

Afterwards, employ the grid search method for the exploration of the hyperparameter space, and define 
the target column, “Chance of Admit.” Choose the split method “k-Fold Partitioning,” and click on the 
“Configure Split Method” button to select 5 folds. 

 

Choose the z-score normalizer to maintain consistency with the previous preprocessing steps. There is 
no need for variable selection, so choose the option “None.” Finally, for the selected metric choose “R 
squared.” The fine-tuned model with the hyperparameters yielding the highest average R squared across 
the five folds are selected as optimal. 
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The results will appear on the output spreadsheet. The algorithm indicated as optimal is Linear SGD with 
Squared Loss as Loss Function , Simple SGD as Optimizer , Learning rate 0.005 and 10 as the number of 
epochs. 

 

Step 27: Reliability check for each record of the test set  

Step 27.a: Create the domain 
Create a new tab by pressing the “+” button on the bottom of the page with the name 
“EXCLUDE_SCORES”.  

Import data into the input spreadsheet of the “EXCLUDE_SCORES” tab from the output of the 
“NORMALIZE_TRAIN_SET” tab by right-clicking on the input spreadsheet and then choosing “Import from 
Spreadsheet”.  

Manipulate the data to exclude the target column “Performance Index”: Data Transformation → Data 
Manipulation → Select Column(s) 
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Τhe results will appear on the output spreadsheet. 

 Create a new tab by pressing the “+” button on the bottom of the page with the name “DOMAIN”. 

 Import data into the input spreadsheet of the “DOMAIN” tab from the output of the “EXCLUDE_SCORES” 
tab by right-clicking on the input spreadsheet and then choosing “Import from Spreadsheet”.  

Create the domain: Statistics → Applicability Domain → APD 

 

 

The results will appear on the output spreadsheet. 
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Step 27.b: Check the test set reliability 
Create a new tab by pressing the “+” button on the bottom of the page with the name 
“EXCLUDE_SCORES_TEST_SET”.  

Import data into the input spreadsheet of the “EXCLUDE_SCORES_TEST_SET” tab from the output of the 
“NORMALIZE_TEST_SET” tab by right-clicking on the input spreadsheet and then choosing “Import from 
Spreadsheet”. 

 Manipulate the data to exclude the target column “Performance Index”: Data Transformation → Data 
Manipulation → Select Column(s) 

 

 

 

 

 

 

 

The results will appear on the output spreadsheet.  
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Create a new tab by pressing the “+” button on the bottom of the page with the name “RELIABILITY”.  

Import data into the input spreadsheet of the “RELIABILITY” tab from the output of the 
“EXCLUDE_SCORES_TEST_SET” tab by right-clicking on the input spreadsheet and then choosing “Import 
from Spreadsheet”.  

Check the Reliability: Analytics → Existing Model Utilization → Model (from Tab:) DOMAIN 

 

The results will appear on the output spreadsheet. There are no unreliable samples in the test set. 
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 Final Isalos Workflow 
Following the above-described steps, the final workflow on Isalos will look like this: 

 


