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1. System Configuration 

I.1 Hardware 

Processor:  Intel(R) Core (TM) i7-8550U CPU @ 1.80GHz (1.99 GHz) 

Installed RAM 16.0 GB (15.9 GB usable) 

System type 64-bit operating system, x64-based processor 

I.2 Operating System 

Edition Windows 11 Home 

Version 24H2 

OS build 26100.4652 

Experience Windows Feature Experience Pack 1000.26100.128.0  

 

2. Software Requirements 
 

Software’s required for build and execution: 

 

• Integrated Development Environment : Jupyter Notebook (streamlit_env) 

• Scripting Language   : Python 3.12.3 

• Storage     : Local folder 

• Surveying tool    : Google Form 

• Synthetic data generation tool  : Gemini Flash 3 

• Other Tools     : Notepad ++, Overleaf, Excel 

 

3. Libraries 
 

Various libraries were installed and used in the environment to run the project.  
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Figure 1 Libraries used 

 

4. Folder Structure 
 

This is the root folder structure below consisting of all the demo artifacts including code, 
dataset, report and configure manual. 
 

 

Figure 2 root folder 

 

Inside the code folder, all the codes are structured in 3 subfolders for better clarity, 
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Figure 3 code folder 

 

The dataset folder consists of all the dataset that was used and created throughout the whole 

procedure. 

 

 

Figure 4 Dataset Folder 

 

Sample of AI_prompt that was used in this data collection stage, is inside the folder below, 

code ---- getting_data --- “AI_tool_prompt_flash_gemini.docx” 

 

Directory: 
The root folder directory structure including all files are given below, 

 

root/ 

├── datasets/ 

│   ├── survey_data.xlsx 

│   ├── merged_data_all.xlsx 

│   ├── preprocessed_all_data.xlsx 

│   └── synthetic_data.xlsx 

├── code/ 

      ├── getting_data/ 

      │   ├── AI_tool_prompt_flash_gemini.docx 

      │   ├── GeneratingSurvey_Data_Flash.ipynb 

      │   └── mergedfile_alldata.ipynb 

      ├── data_preparation/ 

      │   ├── Preprocessing_merged_data_.ipynb 

      │   ├── rawEDA.ipynb 

      │   └── EDA_preprocessed.ipynb 

      └── modeling/ 

            └── modeling.ipynb 
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5. Workflow to replicate the experiment 
 

I. Setting Up Your Environment 
• Ensure that all the required software and Python libraries are installed. 

• Open Jupyter Notebook. 

• Set the working directory to the folder containing the dataset files. 

 

II. Data Collection and Augmentation 
Primary dataset is collected through google Survey form- 

Input file: Survey Form Link, 

https://docs.google.com/forms/d/e/1FAIpQLSehZZSICX7eH3elanDJvcUtPqNMpu5XMp33k

Z2bdPhg9zSuHA/viewform?usp=sharing&ouid=109136116658387132990 

 

 

Figure 5 Google Survey Form 

from the survey form, dataset is created as an excel file as, Output file: “survey_data.xlsx" 

 

Figure 6 Survey dataset 

 

Gemini flash 2.5 was used as an AI tool to generate synthetic data based on the human survey 

data excel file, a sample of prompt is below,  

https://docs.google.com/forms/d/e/1FAIpQLSehZZSICX7eH3elanDJvcUtPqNMpu5XMp33kZ2bdPhg9zSuHA/viewform?usp=sharing&ouid=109136116658387132990
https://docs.google.com/forms/d/e/1FAIpQLSehZZSICX7eH3elanDJvcUtPqNMpu5XMp33kZ2bdPhg9zSuHA/viewform?usp=sharing&ouid=109136116658387132990
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Figure 7 AI prompt sample 

Based on the survey dataset, Synthetic dataset is generated through Few-shot learning-based 

Data synthesis using Gemini flash 2.5 prompt and python into an excel file. Files used are 

listed below, 

• Input file: Prompt sample: " \AI_tool_prompt_flash_gemini.docx" 

• Process file: “\code\Getting_data\GeneratingSurvey_Data_Flash.ipynb" 

• Output file: "dataset\survey_data.xlsx" 

 

Figure 8 Generating synthetic data snippet 

Synthetic data generated, 

 

 

Figure 9 Synthetic Dataset 
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Data is merged programmatically into excel file. Files used in this stage are below, 

• Input file: " \code\Getting_data\mergedfile_alldata.ipynb" 

• Output file: " \dataset\merged_data_all.xlsx" 

 

 

Figure 10 Merging dataset code snippet 

Merged dataset, 

 

 

Figure 11 Merged Dataset 

 

III. Pre-Processing & EDA 

 
Merged dataset was pre-processed to make it ready for model training. Also 2 step EDA was 

done on the dataset, before and after preprocessing, to derive better and clearer insights from 

the data.  

Data is pre-processed and stored in a excel file. Files used are below, 

• Input file: "code\data preparation\Preprocessing_merged_data_.ipynb” 
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Figure 12 Data Pre-processing 

 

Output file: "dataset\preprocessed_all_data.xlsx" 

 

 
 

Figure 13 Preprocessed data excel file 

 

EDA: 

Exploratory data analysis is performed through these two code files, 

 

EDA on dataset Before Pre-processed:  

• Input file:  

I. "dataset \interview_data-.xlsx" 

II. “dataset\Interview Response Survey (Responses).xlsx" 

• Process: "code\data preparation\rawEDA.ipynb" 
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Figure 14 sample EDA snippet on raw datasets 

 

EDA on dataset After Pre-processed:  

• Input file: " dataset\preprocessed_all_data.xlsx" 

• Process: "code\data preparation\EDA_preprocessed.ipynb" 

 

 

Figure 15 Sample EDA on pre-processed data 

 

IV. Feature Engineering and Data Splitting 
Pre-processed data set is loaded to feature engineering pipeline, 
 

 

 Figure 16 Feature engineering snippet 

 

Then dataset is splitted through stratify to 80-20 ratio to prepare it for model training stage,  
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Figure 17 Dataset splitting 

 

V. Model Training 
 

The splitted data went through 3 architecture frameworks through rigorous model fine tuning,  
 

Architectural Frameworks Models Tested Libraries 

Bi-Encoder  
(SBERT) 

all-MiniLM-L-6-v2 
stsb-roberta-base 

Hugging Face – Sentence-
Transformers 

Cross-Encoder (MiniLM) 
cross-encoder/ms-marco-
MiniLM-L-6-v2 

Hugging Face – Transformers 
+ Sentence-Transformers 

Natural Language Inference 
(T5) 

google/flan-t5-small Hugging Face – Transformers 

 

Final model, The pre-trained cross-encoder/ms-marco-MiniLM-L-6-v2, 

was loaded and fine-tuned on the training data. The process was configured to run 

for 4 epochs with a batch size of 4, warm-up period of 10 steps was used to 

stabilize the learning rate, and the maximum input sequence length was  384 

tokens. 
 

 

Figure 18 Cross encoder training snippet 

Other models like SBert & t5 went through threshold tuning to test accuracy, 



10 
 

 

 

 

Figure 19 SBert Threshold Tuning 

 

VI. Evaluation 

 
Each model evaluations metrics were tested where cross encoder performed best. 
 

Cross-Encoder Bi-Encoder  T5 NLI 

Accuracy: 0.7307692307692307 

Precision: 0.7368421052631579 

Recall: 0.717948717948718 

F1 Score: 0.7272727272727273 

ROC-AUC: 

0.836620644312952 

 

Confusion Matrix: 

 [[29 10] 

 [11 28]] 

 

1. All-MiniLM-L-6-v2 

Accuracy: 0.5 

Precision: 0.0 

Recall: 0.0 

F1 Score: 0.0 

ROC-AUC: 0.5 

 

Confusion Matrix: 

 [[39  0] 

 [39  0]] 

 

2. Stsb-roberta-base 

Accuracy: 0.5256410256410257 

Precision: 0.625 

Recall: 0.1282051282051282 

F1 Score: 0.2127659574468085 

ROC-AUC: 0.5256410256410257 

Confusion Matrix: 

 [[36  3] 

 [34  5]] 

 

Accuracy: 0.5897435897435898 

Precision: 1.0 

Recall: 0.1794871794871795 

F1 Score: 

0.30434782608695654 

ROC-AUC: 

0.5897435897435898 

Confusion Matrix: 

 [[39  0] 

 [32  7]] 
 

 

 

Cross-encoders model evaluation is also showed through dashboard using matplotlib and 

seaborn, 
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                             Figure 20 Cross-Encoder Model Evaluation Dashboard 

 

VII. Fairness & Bias  
 

Fairness audits were also performed, and SHAP/Lime Libraries were installed and used to 

show bias detection and mitigation through 2 examples from the result. 

 

Figure 21 Fairness dashboard 

 

 

Figure 22 Lime snippet 
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Figure 23 SHAP code snippet 

Through the Lime and SHAP framework, Bias is explained,  
 

 

         Figure 24 LIME Explainability Generated 
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Figure 25 SHAP Explanation Generated 
 
 

6. Possible Conflicts & Troubleshooting:  

I. CPU Limitation:  

To align with possible CPU limitations, might need to limit the CPU usage to not use 

multithreading, for which configured the code to use single thread using the following:  

 

II. Library Conflict:  

Conflicting version of some libraries could cause error in the environment ‘streamlit_env’, 

for which the specific version of these libraries are recommended to replicate the project to 

ensure smooth execution. A few lists are given below 
 

Libraries Version 
pip                                24.0 

nltk   3.8.1 

pandas                             2.2.2 

numpy    1.26.4 
 

III. Notebook Crashing - Environment Preflight Test 

To prevent system crashes, this preflight test code below should be run before training on 

pre-processed data inside the IDE in testing device. This will help to determine the optimal 

model, device type, and encoder ‘max_length’ that works with PC's hardware configuration 

and limitations. 
 

Import os 
os.environ["OMP_NUM_THREADS"] = "1" 
os.environ["TOKENIZERS_PARALLELISM"] = "false" 
os.environ["MKL_NUM_THREADS"] = "1" 
os.environ["KMP_INIT_AT_FORK"] = "FALSE" 
 

bi_encoder_name = "sentence-transformers/all-MiniLM-L6-v2"   # Bi-Encoder model 
bi = SentenceTransformer(bi_encoder_name, device="cpu") # Chose device=“cuda” if needed 
bi.max_seq_length = 256 # reduce memory 
 
# Use a 1-output head model: 
ce_model_name = "cross-encoder/ms-marco-MiniLM-L-6-v2"   # small & fast; single score 
ce = CrossEncoder(ce_model_name, num_labels=1, device="cpu", max_length=256)  
 
sample_resume = str(X_train.iloc[0]["resume_segment"]) 
sample_answer = str(X_train.iloc[0]["interview_answer"]) 
 
_ = bi.encode([sample_resume, sample_answer], show_progress_bar=False) 
_ = ce.predict([(sample_resume, sample_answer)], convert_to_numpy=True) 
 
print("Preflight OK.") 
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This configuration manual provides the necessary steps and instructions for setting up, 

executing, and understanding the implementation of the Interview inconsistency detection 

framework. 
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