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1. Hardware & Software 

 
1.1 Device Specifications: 

 

 
 

Figure:1- Device Specification 

 

 

1.2 Windows Specification 

 

 
 

Figure:2- Windows Specification 
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1.3 Software Requirements 

 
The software tools which we have used in this study are Anaconda Navigator, 

Jupyter Notebook and Python. 

 

                                        
 

 

 
 

Figure -3: Anaconda Navigator 

 

 

2. Data preprocessing 

 
This part involves the various processes which involved in data preparation for 

the machine learning and deep learning model. 

 

The data comprised “H-1B, H-1B1, E-3 Visa Petitions 2017 – 2022” 

applications collected from Kaggle for the years 2017 to 2022. The raw data 
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was provided in CSV format, including variables such as Visa Type, Employer 

Name and Visa Case Status. 

  

 
 

Figure- 5: H1B visa dataset 

 

2.1 Importing Libraries 

  

 
 

Figure - 6: libraries 

 

2.2 Loading data 
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Figure – 7: Python code for Loading Data 

 

3. Data Visualization 

 

As for the distribution of the visa case status we can see that 95% of 

all identified applications are Certified with more than 3.7 million 

approved applications. In the Denied status, there were almost 

1,25,485 cases. suggesting that H1B visa applications are not 

frequently rejected by the American government. 
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Figure – 8: Python Code to Show visualization 

 

 

 

 

3.1 Train - Test Split 

 

 
 

Figure – 9: Python Code for Train and Test Split 

 

3.2 Scaling 

 
StandardScaler was used to normalize the feature values as there was a need to 

make sure that it had zero mean and unit variance. 

 

 
 

Figure -10: Python code for scaling 
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3.3 UnderSampling 

  

 
 

Figure -11: Python code for UnderSampling 

 

3.4 Bi-LSTM model 

 
Bi-LSTM Layers: Two bidirectional LSTM layers were added to capture long-

range needs in both forward and backward directions, The first Bi-LSTM layer 

has a tunable number of units (lstm_units1) with a dropout rate (dropout_rate1).  

The second Bi-LSTM layer also has tunable units (lstm_units2) and dropout 

(dropout_rate2).  
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Figure – 12: Bi-LSTM Model code 

 

 

3.5 Hyperparameter Tuning 

 
We used Keras Tuner with a RandomSearch strategy to optimize the following 

hyperparameters, Number of units in the first and second Bi-LSTM layers 

(lstm_units1, lstm_units2). Number of units in the dense layer coined as 

dense_units. Learning_rate for of Adam optimizer. In total 8 trials were run with 

15 epochs each though early stopping with validation loss. 
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Figure – 13: Code for Hyperparameter Tuning 

 

 

3.6 Evaluation 

 

The Bi-LSTM model was evaluated using the test set, with key 

metrics including accuracy, recall, F1-score, and a confusion matrix. 

Validation accuracy during tuning: 66.65%. The learning curves 

indicate overfitting after the second epoch, as validation loss 

increased while training accuracy improved. 

  

 
Figure – 14: Evaluation result for Bi-LSTM 
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3.7 Python Code to build the XGBOOST Model: 

 

The model was trained on the balanced training set and on the 

validation set during the training time. Early stopping was used using 

validation loss to avoid overfitting Training and validation log loss 

values were saved at every epoch. 

 

 
 

Figure – 15: XGBoost Model 

 

3.8 Evaluation 

 

Both log loss for training and validation reduced from epoch to epoch, 

demonstrating effective learning over epochs. Training log loss: 

0.63667 at the final epoch. Validation log loss: 0.64276 at the final 
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epoch. Training vs validation accuracy curves show good 

convergence, with no evidence of overfitting. The XGBoost model 

was evaluated on the test set, yielding the following results of 

Accuracy: 60.39% 

 

 
Figure – 16: Result 

 

 

3.9 Comparison on both models 

 

The results obtained from the XGBoost model are slightly lower than 

that of the Bi-LSTM model, accuracy which is 60.39% and 65.79% 

respectively. However, the training of the XGBoost model was faster 

and computationally less complex because of the basic design 

structure. Both models Bi-LSTM and XGBoost faced challenges in 

correctly identifying the minority class, indicating the need for 

advanced balancing techniques. 

 

 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


