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1. System Configuration

1.1 Hardware

Processor: Intel(R) Core (TM) i17-8550U CPU @ 1.80GHz (1.99 GHz)
Installed RAM 16.0 GB (15.9 GB usable)
System type 64-bit operating system, x64-based processor

1.2 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.
import pandas as pd

import numpy as np

from sklearn.model_selection import train_test_split

import ast

from sentence_transformers import SentenceTransformer, util

from sentence_transformers.cross_encoder import CrossEncoder

from sklearn.metrics import accuracy_score, precision_score, recall score, fl_score, roc_auc_score, confusion_matrix, roc_curve, precision_recall curve
from transformers import AutoTokenizer, AutoModelForSeq2SeqlM, AutoModelForSequenceClassification

import torch

from tqdm import tqdm

from sentence_transformers import InputExample

from torch.utils.data import Dataloader

import matpletlib.pyplot as plt

import seaborn as sns

import lime

from lime.lime text import LimeTextExplainer

import shap



import os
os.environ[ "OMP_NUM_THREADS"] = "1"

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

import ast # To parse stringified Lists from the CSV
import openpyxl

from wordcloud import WordCloud

from sklearn.feature_extraction.text import CountVectorizer
from scipy.stats import ttest_ind

import textstat

from sklearn.preprocessing import StandardScaler

from sklearn.cluster import KMeans

from sklearn.decomposition import PCA

from sklearn.decomposition import LatentDirichletAllocation
from sklearn.feature_extraction.text import TfidfVectorizer
from sklearn.manifold import TSNE

from collections import Counter

import statsmodels.api as sm

from statsmodels.stats.outliers_influence import variance_inflation_factor
import nltk

nltk.downleoad( " "averaged_perceptron_tagger_eng")
sns.set_style( 'whitegrid")

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.

x +

C D > ThisPC > DATA(D) > MSCDAD > Thesis >

Tl sort ~ = View - .-
Name - Date modified Type Size
code 30/07/2025 23:25 File folder
dataset 08/08/2025 01:37 File folder
Report & config manual 10/08/2025 00:44 File folder

Figure 2 root folder

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



(] > ThisPC » DATA(D) > MSCDAD > Thesis > code >

Q

Tl Sort - = View ~ S
MName - Date modified Type
data preparation 08/08/2025 1417 File folder
Getting_data 08/08/2025 14:20 File folder
modeling 08/08/2025 14:13 File folder

Figure 3 code folder

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

x +

(@] 3 > ThisPC > DATA(D) > MSCDAD > Thesis > dataset

T Sort - = View ~
Name Date modified Type Size
merged_data_all Microsoft Excel W... 48 KB
preprocessed_all_data

survey_data

synthetic_data

Microsoft Excel W...

Microsoft Excel W...

Microsoft Excel W... 50 KB

Figure 4 Dataset Folder

Sample of AI prompt that was used in this data collection stage, is inside the folder below,
code ---- getting_data --- “Al 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/
— Al tool prompt flash gemini.docx
— GeneratingSurvey Data_Flash.ipynb
—— mergedfile alldata.ipynb
—— data_preparation/
— Preprocessing merged data_.ipynb
—— rawEDA.ipynb
—— EDA_preprocessed.ipynb
—— modeling/
L— modeling.ipynb




5. Workflow to replicate the experiment

I. Setting Up Your Environment
e Ensure that all the required software and Python libraries are installed.
e Open Jupyter Notebook.
e 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/1FAIpQLSehZZSICX7eH3elanDJvcUtPgNMpuSXMp33k
Z22bdPhg9zSuHA /viewform?usp=sharing&ouid=109136116658387132990

Section 3 of 5

Tell me about your most interesting technical Project from your last job? b4
In this section, please answer one Real Answer and One Fake Answer for the above Question. Please add a
little details in Each answers

Example Truth for a <1 Years Experienced Engineer:

My Most Interesting Technical Project From my Last job was to build an online Survey system that can evaluate
the responses after each submission. Those Survey's were related to a Restaurant, Also it had an Alert system
integrated to it to trigger when a user submits really bad review which is less than 2 out of 10. It was interesting
because | had to work very closely with 2 senior engineers and learnt a lot from them.

Example Deceptive for a <1 Years Experienced Engineer:

In my last job, | led the design and development of a large-scale online Survey and Feedback Analysis platform
used by multiple restaurant chains across the country. | implemented real-time sentiment analysis using machine
learning to categarize reviews, and set up a fully automated alerting system using AWS Lambda and SNS. | was
solely responsible for end-to-end decisions and coordinated with to refine product
requirements. The project reduced customer churn by 25% and is still in use today

Please provide your Truth Answer for that Question (Make sure it's aligned with the job *
experience section you've added before)

Long-answer text

How True is the response above? *
1. About 60% True

2. About 70% True

Figure 5 Google Survey Form

from the survey form, dataset is created as an excel file as, Output file: “survey data.xlsx"
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Figure 6 Survey dataset

Gemini flash 2.5 was used as an Al 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

Gemini flash 2.5

Prompt: I'm doing a practice data analysis research and collected some data, the data
collection included the below disclaimer-

This survey is part of a practice student-research project aimed at understanding how
candidates respond to common interview questions that sometimes maybe truth and
sometimes may involve deceptive response as well.

Your responses will help us train Al models to detect inconsistencies or potential
exaggerations in interview answers based on the question response and relevant
experience and skillset from the Resume.

What to expect in the survey?

This survey will ask you to submit the following information from your resume and
experience. |

Resume Information: The survey will ask you to submit the Experience and Skill section
from your resume, you're more than welcome to remove the company name if you'd like
and you can put "Company_1" and "Company_2" instead of the real company name, but
we recommend to keep the year/date information in their.

Three Experience Related Questions: The survey will ask you to put answer to 3 different
experienced based questions. And will expect you to answer two different response for
each of those questions.

2. a. Truth Response: Please provide a real honest response that you'd provide in a real
interview.

2. a. Deceptive Response: Please provide a deceptive, dis-honest response that won't

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,

e Input file: Prompt sample: " \AI tool prompt flash gemini.docx"

e Process file: “\code\Getting data\GeneratingSurvey Data Flash.ipynb"

e Output file: "dataset\survey data.xlsx"

~* Jupyter GeneratingSurvey_Data_Flash Last Checkpoint: 4 days ago -

File  Edit  View Run  Kemel

Help Trusted

B+ x O Jupytertab (7 Python 3 (ipykerme

o (output_filename).")

/synthetic_data.xlsx

Figure 8 Generating synthetic data snippet
Synthetic data generated,
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Figure 9 Synthetic Dataset



Data is merged programmatically into excel file. Files used in this stage are below,
e Input file: " \code\Getting data\mergedfile alldata.ipynb"
e Output file: " \dataset\merged data_all.xIsx"

T JUPYTEr mergedfile_alldata Last Checkpaint 4 days ago -

le Edit View FRun Kemel Settings Help Trustess

B + X 00 » m C o» code - —— Python 3 (ipykerne O

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,

e Input file: "code\data preparation\Preprocessing merged data .ipynb”



def preprocess_text_pipeline(text_series, include stopwords=False):

Applies the full preprocessing pipeline to a pandas Series of text.

Args:
text_series (pd.Series): The pandas Series containing text data.
include_stopwords (bool): If True, stop words will NOT be removed.

Useful for tasks where context is critical.

Returns:

pd.Series: A Series of preprocessed text (list of lemmatized tokens).

print(f"Starting preprocessing for series: {text_series.name if hasattr(text_series, 'name’) else ‘Unnamed Series']
# Step 1: Handle Missing Values

print(" - Handling missing values...™)

processed_series = handle missing values(text_series)

# Step 2: Normalize Text (lowercase, remove punctuation/special chars)
print(" - Normalizing text (lowercasing, removing special characters)...”)
processed_series = processed_series.apply(normalize text)

# Step 3: Tokenization
print(" - Tokenizing text...")
processed_series = processed_series.apply (tokenize_text)

# Step 4: Stop Word Removal (conditional)
if not include_stopwords:
- Removing stop words...")

processed_series = processed_series.apply(remove_stopwords)

print(" - skipping stop word removal (as requested).

# Step 5: Lemmatization
print(" - Lemmatizing tokens...")
processed_series = processed_series.apply(lemmatize_tokens)

print(f"Finished preprocessing for serie
return processed series

{text_series.name if hasattr(text series, 'name’) else ‘Unnamed Series’}\n")

Figure 12 Data Pre-processing

Output file: "dataset\preprocessed all data.xlsx"

@ Auosave (@ o) E Y ®  preprocessed_all_data « Saved to this PC £ h a - = >
File Home Insert Draw Page Layout Formulas Data Review View Automate Help Acrobat O Comments

[ A e dn A A A General - B msert - = - A p 58 1

pae B 7 S E-|e- A~ = . Em- % 9 f g Conditonal fommams Cen  EmDelme ~ | - song finaa Addeins | Anayze  Create

E— = . L m Table - Styles~ [ Farmat ~ & - Fitter~ Select~ i 2 POF

clipboard = Fone - alignment = Number = Stytas. alls. Ectiti Sensitivity Add-ins Adobe Acrobat N
IS -~ S Timesmma

1
z internship ‘One of my 0.8 last positic 0.2 5 0.17 0-1

3 e 0.4 & manager 1 1 worked et 0.1 4 Trying 1o e 0.8 worked etl 0.1 s 102 2.3

4 lec 0.2 4 working re 0.7 last job lec 05 B lusedtos 0.9 last job lec o5 7 001 I

5 ing os 10 sarted de- 1 intere: 05 10 My biggest 1 interesting 05 B 102 23 nterestir ['my’, 'bigs [interestir (09,2027 ['java str
6 0.3 5 encourage 1 lastjob <o 0.5 8 Earlyin m, 0.9 lastjob co 0.5 io 0.17 01 £ [Mast’, 'job ['early’, 'in [last’, liob ['correspo ['computer’, 'softwar
7 0.3 8 earlyjoba 1 last job lec 0.2 9 In the beg) 0.9 lastjob lec 10 0.42 0-1 ‘iob ['proactive ['excellent’, 'pc’, ‘mot
) o5 9 early mast 1 one ambit 05 10 0.8 one ambit| 10 101 m [‘seneratic ['data’, 'analysis', 'util
B 01 3 skip manay 1 lead team 0.3 6 0.8 lead team s 435

10 fic 02 10 manager g 1 led signific 05 a 1 led signific s 23323

11 lec a1 6 working st 0.9 last job lec 0.1 B lusedtag 0.9 last jab lec 6 0.75 01 T'one’,

12 o a2 4 bit skeptic 0.9 recent pro 0.1 1 1 think I'm 0.9 recent pro s 6.58 58 L'interestir [recent’, | ['bit’ "skef [recent’, | ['i [recent’, | ['backend" ['algorithem, 'da

13 rsp 0.2 2 internship 1 last role sg 0.2 2 During my 1 last role sy 4 0.08 0-1 ['recent’, " [ast’, rolk [‘internshit [1ast’, rols [‘during’, s ['last’, rols ['mobile’, * [‘technical’, skill, ‘pre
14 de 0.1 6 report revi 0.6 last job de 0.1 5 | used stru 0.6 last job de 5 0.58 0-1 ['interestir [last’, ‘job ['report’, 'r ["last’, job ['I", 'used’, [‘last’, ‘job ['although' ['handled", ‘customer
15 ch 0.2 8 asked impn 0.8 done techi 05 & Stage fear 0.8 done tech s 323 ['dene’, "te ['done’, ‘te ['asked, % ['done’, "te ['stage’, fe ['done’, 'te 'keeping, ['punctual’, ‘good", s
16 st 02 & project de 0.9 worked str 0.3 9 Initially 1 tr 0.8 worked st1 s 02501 ['worked, ['warked', ['project’, ' ['warked', [initially’, ' ['worked’, ['structura ['saftware’

17y 085 3 company_ 1lastroles; 085 3 2022-Pres: 1 last role 55 3 558 58 ['campany ['company ['company [1ast’, rolt ['2022pres [last’, ‘role [saftware ['pythen’, ‘java’, 'spris
18 y_ 0.9 2 company_ 1 interesting 0.9 2 2021-Pres: 1 interesting 2 6.58 58 ['company ['company ['company ['interesiir ['202 1pres [interestir [‘data’, 'an ['sal, ‘python’, "pands

Figure 13 Preprocessed data excel file

EDA:
Exploratory data analysis is performed through these two code files,

EDA on dataset Before Pre-processed:
e Input file:
I.  "dataset \interview_data-.xlsx"
II.  “dataset\Interview Response Survey (Responses).xIsx"
e Process: "code\data preparation\rawEDA.ipynb"



Exparience Country Distribution (Gataset 1) Experiance Country Distribution (Dataset 2)
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Figure 14 sample EDA snippet on raw datasets

EDA on dataset After Pre-processed:
e Input file: " dataset\preprocessed all data.xIsx"
e Process: "code\data preparation\EDA_preprocessed.ipynb"

Sentence Length Comparisan: Truthful vs. Deceptive

Figure 15 Sample EDA on pre-processed data
IV. Feature Engineering and Data Splitting
Pre-processed data set is loaded to feature engineering pipeline,
: Jupyter modeling Last checkpoint: 2 days ago
File Edit \View Run Kernel Settings Help
B+ X @ B » m C » Code ~ Jupytertab (7

4

A
Trusted

Python 3 (ipykernel) (

# Loading preprocessed dataset
try:
df = pd.read_excel( D:\\MSCDAD\\Thesis\\dataset\\preprocessed_all data.xlsx")
except FileNotFoundError:
print("Error: ‘preprocessed data new.xlsx - Sheetl.csv’ not found.")
print("Please ensure the preprocessed data file is in the correct directory.”)
exit()

# Feature Engineering: Reconstruct text from token Lists

# converting the string representation of lists back into clean sentences so the models’ internal tokenizers can process them correctly.

text_columns - [processed QL Truth_Answer’, 'processed Q1 Deceptive Answer’, 'processed_Q2_Truth_Answer’,
*processed Q2 Deceptive_Answer’,'processed Q3_Truth_Answer’, 'processed_Q3 Deceptive_Answer’,
*processed_Experience_Section’, 'processed Skills_Section']

for col in text_columns:
if col in df.columns:
df[col.replace( processed_', 'clean_')] = df[coll.apply(lambda x: ' '.join(ast.literal_eval(x)))
else:
print(f"uarning: Column '{col}' not found in the dataset.")

# Merging Experience and Skill section directly to a profile section
4f["clean_Profile Section'] = df['clean_Experience Saction’].fillna('') + ' ' + df['clean Skills Section’].fillna(' ')
df['clean_Profile Section'] = df['clean_Profile Section'].str.strip()

# Data Pairing

# This is the core restructuring step.
text_pairs = []

labels = []

sensitive_attrs = []

# Loop through all three question sets (Q1, Q2, Q3)
For index, row in df.iterrows():
for i in range(1, 4):
truth_col = f'clean_Q{i}_Truth_answer’
deceptive_col = f'clean_Q{i}_Deceptive_answer'
text_pairs.append([row[ ‘clean_Profile Section'], row[truth_col]])
labels.append(1) # I represents "Consistent”

>

sensitive_attrs.append({'Age’: row['Age’], 'Experience Country': row['Experience_Country’], 'total_experience_years': row['total_experience_years

# Create an inconsistent pair from the deceptive answer
text_pairs.append([row[ "clean_Profile_section'], row[deceptive_col]])

Tnhels.mnnend (@Y # 0 rencecsnts TToconed ctens

Figure 16 Feature engineering snippet

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



# data split into training and testing sets
X_train, X_test, y_train, y_test, sensitive_train, sensitive_test = train_test_split(
full df[['resume_segment', 'interview answer
full_df['label’],
full df[['Age’, 'Experience Country', 'total experience years'
test_size=0.2,
random_state=42,
stratify=full df[ 'label

)

print(f"Total pairs created for modeling: {len(full_df)}")
print(f"Training set size: {len(X_train)}")

print (f"Test set size: {len(X_test)}")

print(“\nSample Data Point:")

print(X_train.iloc[@])

print(f"Label: {y_train.iloc[1]}")

print(“\nAnother Sample Data Point:")

print (X_train.iloc[1])

print(f"Label: {y_train.iloc[1]}")

y_true = np.asarray(y_test).ravel().astype(int)

print("Test positives:", y true.sum(), “negatives:", (1-y_true).sum())
4
Total pairs created for modeling: 390

Training set size: 312
Test set size: 78

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

google/flan-t5-small

Hugging Face — Transformers

(T5)

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.

aligned wiht this max token Length

train_samples = [InputExample(texts=[row.resume_segment, row.interview_answer], label=float(row.label))
for row in X_train.join(y_train).itertuples(index-False)

cross_encoder_model = CrossEncoder(”cross-encoder/ms-marco-MinilH-L-6-v2", num_labels=1, max_length=384)

Loader
_dataloader = Dataloader(train_samples, shuffle=False, batch_size-2)

# Train
cross_encoder_model. fit(train_dataloader—train_dataloader
epochs=4,
warmup_steps=18)

preds - cross_encoder_model.predict(1ist(zip(X_test['resume_segment’], X_test[interview_answer'])))

# Convert to class labels (threshold)
pred_labels = (np.array(preds) >= 8.5).astype(int)

print(”

print( ", accuracy_score(y_test, pred labels))

print( precision_score(y_test, pred_lsbels))
print("Reca _score(y_test, pred_labels))

print(” test, pred_labels))

print("ROC-AUC: " _auc_: (y_test, preds))

print("Confusion Matrixi\n", confusion_matrix(y_test, pred_labels))

Figure 18 Cross encoder training snippet

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



@, Threshcld = 8.3

AcCcuracy: 8.5255418256418257
Precisicn: 8.5166666666666667
Recall: @.7343717243717948

Fl Score: @.6262626262626263

@, Threshold = e.4

ACCUracy: @.5384615384615384
Precision: 8.5348837289302325
Recall: @.5827435357435898
F1 Score: 8.5689756897568976

@, Threshold = .5

ACCUracy: @.5641825641825641
Precision: @.6885956521739131
Recall: @.358974358974359

F1l Score: 9.45161298322588644

@, Threshold = e.6

ACCUracy: 9.5255410256418257
Precision: 8.5

Recall: 2.15384615384515385
F1 Score: @.244897955918367346

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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Model Evaluation Dashboard

o e

ROC Curve Brocion Recall Curve

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.

Fairness Evaluation Dashboard

Recall by Experience Country Recall by Age

s & & e » - -
o & §§F$ & ny & & wmi -
& e Group
Figure 21 Fairness dashboard
lime_model_name = "cross-encoder/ms-marco-MinilM-L-6-v2"
tokenizer - AutoTokenizer.from_pretrained(lime_model_name)
lime model - AutoModelForsequenceClassification.from_pretrained(lime_model_name)

def predict_proba(text pairs, batch _size=18):
all_probs = []
for i in range(e, len(text pairs), batch_size):
batch_pairs = text_pairs[i:isbatch_size]
encodings = tokenizer.batch_encode plus(
batch_pairs, padding=True, truncation=True, return_tensors="pt"
¥
with torch.no_grad():
outputs = lime model(**encodings)
logits - outputs.logits # Shape: (batch size, 1)
scores = torch.sigmoid(logits).cpu().numpy() # Convert to [@, 1] range

# Convert to 2-class probability: [No Match prob, Match prob]
probs = np.hstack([1 - scores, scores]) # Shape: (batch size, 2}
all probs.extend{probs)

return np.array(all probs)

import lime
import numpy as np

from lime.lime_text import LimeTextExplainer

class_names = ["No Match”, “"Match™]

explainer — LimeTextExplainer{class names-class_names)

sample_data = full df[['resume_segment', 'interview answer’]].head(2)
print(sample data)

for idx, row in sample data.iterrows():
resume_text = row['resume_segment"]
interview_text = row['interview_answer’]

Figure 22 Lime snippet
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import shap

# Pre-computation Step

shap.initis()

sample_data_short = full_df[[‘resume_segment’, 'interview_answer®]].head(2)
plt.figure(figsize=(20, 20)) # Width=28 inches, Meight=20 inches (adjust as needed)

# Loop thraugh your data
# Using “break’ at the end to demonstrate with just one example
for idx, row in sample_data_short.iterrows():

resume_text - row[ ‘resume_segment’]

interview_text = row| ‘interview_answer']

# 1. GET PREDICTION DATA FIRST
# Run @ prediction on the text to get the probabilities and predicted class
probabilities - predict_proba([ (resume_text, interview_text)])[e]
predicted_class_index = np.argmax(probabilities)

predicted_class_name - class_names|predicted_class_index]
confidence_score = probabilities|predicted_class_index

# 2. PRINT PREDICTION CONTEXT

print("--- Prediction Details ---")

print(*--- Original Resume Experience ---'}

Print (df[ "Experience_Section'][0])

print(*--- Original Resume Skills --

print(df[ 'skills_section'][0])

print(f"-—- CLEANED TEXT ANALYZED: --- *[interview_text}'")

print(f"--- PREDICTED CLASS: ---'{predicted_class_name}' (Class Index: {predicted_class_index})")
print(f CONFIDENCE SCORE : confidence_score:.4f]

print("-" * 50 + "\n")

# 3. RUN SHAP EXPLAINER
def shap_predict(texts):
text,

rs = [(resume_text, text) for text in texts]
return predict_proba(text_pairs)

explainer - shap.Explainer(shap_predict, tokenizer)
shap_values = explainer([interview_text])

Figure 23 SHAP code snippet

Through the Lime and SHAP framework, Bias is explained,

e unterfall Plot for the “Match
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sample 1:

Resume Segment: company r electronic engineer intern led product optimization using datas analysis improving quality assurance end product crafted custom
€ad atomizer integrated arduino uno 18 module peripheral collaborated cross functional team superior user experience using data driven insight programmi
ng python sql r javascript C ¢ java matlab cloud devops aws azure docker kubernetes L cd git github software development rest apis flask django react n
ode 3 microservices architecture machine learning gensi tensorflow gans vision transfomer cnnss 1lm scikit lesrn database etl mysql microsoft sal serve
r mongodb sql server integration service ssis analytics tableau powerbi bigauery looker google analytics project jupyter

Interview Answer: one interesting technical project worked internship cptimizing end product using data analysis used python sql analyze test data ident
Iy pattern impacting product quality led specific change calibrated certain module improved consistency also got hand experience hardware integration d
esigned custom atomizer using cad software integrated arguine uno 18 different module grest mix hardware software collaborating cross functional tean ga
ve deeper understanding user centered design
Model Pregiction: [[3.9953392e-€1 6.08559992-05]
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centered design
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Figure 25 SHAP Explanation Generated

6. Possible Conflicts & Troubleshooting:
[. 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:

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"

II. Library Conflict:

Conlflicting 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.

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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